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ABSTRACTS

1

Inducticon of eplcarp lesivu of pilstaclile fruil by wechauical
injury. J. K. Uyemeto, K. H. Dostock, and J. li. Opawa, Dept. ol
Plant Fathology, University of California, bovis, 95ulo,

Frulc of pistachiv (P'istacia vera L.) develop a wisorder called
eplcarp lesion {LL). Symptoms of L. arte Lrowu te black lesions
on frult surfaces often associaved with a dried resin esudare
within the lesion. Symptomatic fruit deldsce or fail ro produce
marketable kernels resulcing in yield losses over oUa in some

orchards, Recently, hemipterous insects were showu to incite Li.

Likewige, needle puntures wade through the pericary caused lL.
EL did net develop when mechanical inJuries were limited to the
eplcarp and mesocarp tissues, During endocarp lipnificatton,
in late May, incldence of EL decreased sharply and, after com—
pletion of lipgnification (late June}, frult no longer developed
EL. Thia supgests that EL is a hest response bo necrogenie
factora present in the endocarp.

AN ANGULAR LEAFSPOT OF PECAN FOLIAGE, A,
Amling and 5. A. McCraney, Ala. Agric. E
University, AL 36849,

Latham, H. J.
Stn., Avhurn

Jo
xp.

An angular leafspot of young 'Cape Fear' and some seedling
pecans has been observed in Rlabama orchards since 1974, The
disease has been found during the high summer temperatures of
July into September on the youngest leaves. Lesions start with
necrosis of the smallest wveins and may progress to include
laminar tissue resulting in reddish-brown leafspots. MNo fungus
has been isclated from diseased leaves. Vacuum infiltration of
leaflets with & Pseudomonas sp. fisolated from symptomatic
leaves failed to reproduce the diseasse. Extraction of 'Cape
Fear' twigs with 0.1 M KOH did not yield a xylem-limited
organism, Leaves growing from wood from healthy trees grafted
onto trees with diseased foliage did not develop the angular
leafspots, nor did foliage on 'Cape Fear' seedlings exposed to
pzone,  Light and electron microscopic examinations of leaf
cross sections have shown plugged bundie-shaath cells with cell
plugging extending into spongy mesophyll cells.

3

DEVELOPMENT AND TESTING OF HEW OPEN-TOP CHAMRERS TFOR
EXPGSTNG LARGE, PERENNIAL PLANTS TO AIR POLLUTANTS IN THLD
FIELD. R. H. WANDL, J. A. LALRENCE, AND R. J. WOHUT, BOYCE
THOMPSOR TWSTLITUTE, ITHACA, WY 14853-1801,

Open-top chambers were designed for use with grape vines
grown on 2 continvous trellis asystem. A rectangular
chamber, 24' % %' x 14' high, and a 15" diameter. ]4' high
circular chamber were developed using wind tumnel medels and
were fleld tested during two growipng seasons. Both chambers
have restrictions near the rop to help exclude %0% of
ambient poliutancs under most wind conditions. Distribution
of introduced pollutants 1is as good or better than that of
standard open-top chambers. The environment within the
chambers is similar to the ambient enviroument. Reduction
in light intensity of 10 te 508 due to shading by the top
structures may occcur depending ow time of dav and position
within the chamher. CGrowth of vines iIn the chambers was
similar to these outside, bur fewer flowers were faund in
chambers, probably due to leower light intensity.

4
JTLUNE s0lJTINESG GF KITRIC-SULUHURIC ACILD EJHANTE GatWlil OF WHEAT
AN CURN.  Wayne &, lnrdoer and Faul 20 Fvewnson,  Jept, of Plant

Srience, Suubbh Jakcta State Onilversity, Brookings, S0 57007

Dilute squecus so.uticons of nltrie-sulvhoric acid (31:1,ViV) were
arplicd at Y oH levels (5.4, %y, WO, #0 ard 1.8% atonr with
tap waler Lo spring whost aond J78 eoern in 3-leal’ stape to
maturity in greenbcuse experiments.  Seed wel;ht, sced number,
spike nuamber and leal” necrosis sipnificantly itnereaded in Seven
wheal cultivers im coil apolicstion only and in seil-folinr Appld
cations as pll decreased. There were sienilicant cultivar by
application and cultivar by pH by nuolication lnteruetions.

I"ant height, preen leal cclor, dry welpghi, ear set and leaf
necrosis significantly increascd with combingd soil-follar acid
treatment to corn as pH decreased. Tn both wheat and corn, in-
creasing acidity was beneficinl to overall smrowth and the
fertilizer elfect of niirate-sulphate overcame modevote to severe
folisr inJury at pH 2.0 and 1.8.

5

Effects of Simulated Acid Precipitation on Disease Dynamics in
Four Pathosystems in the Field. C. L. Campbell, J. Pawloski
Sinn, R. I. Bruck, and §. B. Martim, Jr. Department of Plant
Pathology, Morth Carclina State University, Raleigh, NC. 27695,

Investigaticns on the effects of varying lLevels of acidity in
simulated rain on disease dynamics in  plant pathosystems were
initiated in 1984. Pathosystens studied were alfalfa leaf spot
{ALS), peanut early leaf spot (PLS), potato late blight (PLB),
and soybean brown spot (SBS). Twenty field plots accomcdated two
crops in adjacent sub-plots. Simulated rain pH levels were
2.8, 3.6, 4.2, 4.8, and 5.6, with four plots/pH level. ALS and
PLB systems were treated three times/wk at 1 cmfevent; SBS and
PLS were treated two times/wk with 3 om/event. Ambient rain was
excluded by maveable fiberglass panels, Diseace severity was
assessed three times/wk. Increasing level of acidity in rain
increased rate of digsease progression and final disease for ALS,
reduced rate of disease progression for PL5, and had no
significant effect on these parameters in PLB or SBS. Thus,
digease response to level of acidity in simulated rain appears
to be system dependent.

6

THE EFFECT OF SIMULATED ACID RAIN ON EXSEROHILUM TURCLCUM ARD
CORYNEBACTERIUM MICHIGANENSE PV. NEBRASKENSE. i. k. Pedersen,
T, R. Phillips and L. J. Brandeaburg, Department of Plant
Patholeogy, University of Illinois, Urbana, 61801.

Field plors of the maize hybrid FRE63I2 x FRAIY9 were inoculated
with a conidial suspension of Exserchilum turcicum race 2 {2200
viable conidia/ml applied at 1200 1/ha} at pH 3.0 and 5.6. The
number of leslons per plant was 35% greater at pH 3.0 than at
pH 5.6, A second set of plots of the same hybrid were
inoeulaced with Corynebacterium michiganense pv. nebraskense by
mascerating greenhouse infected leaf tissue in sterile
gimulated acld rain {pR 3.0 & 5.6), dipping a plastic block
imbedded with pins into the bacterlal suspension and wounding
the plants with the pins. The number of plants with syamptoms
of Goss” bacterial blight was 0% and LO0Y for pH 3.0 and pH
5.6, respectively.
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COMPUTER GRAPHICS STMULATION OF CROWIN AHD SPORULATION OF
ERYSIPRE POLYGONI 0¥ BEANS.  lames Al Quian and 1.7,
Fujimote, Hoiwn and Haas Co,, Spring House PA 19477,

Erysiphe polyponl wias grown on bush hean seedllngs for seven
days under controlled condicions. Each day daca on germ tube
number, byphal prowth, the ciminp, pesition and angle of
hranching, and the timing and pesition of conidial formatian
was ohtained. This data was used in & cowmputer praphics
simulacion of colony growth and sporulatfon. Branching and
sporulation frequencies were highly correlated with ohsorved
[requencies. Randomness ln posicion and timing of hranches
and conidia was simulated wsing randam number geperators.

Uses of the simulacion will be discussed. Wich 16 hr day {22 )
and 8 br oeight {([9 €}, hvphae grew 325 am per dav, branched
after & 24 hr lap period an average every 12 hrs at a mean 45°
anple and formed conidiophores after a 72 hr lag period once
cuery 231 pmowhich bore conidia in a divrnai fashion.

9

COHPARATIVE STUDIRES OF A LUILLETIA SP. FROM FOA REFLEXA AND
TILLETIA FUSCA. M. K. Guillemette and J. A, HoFfmann, USDA-ARS,
Crops Rescarch Laburatoey, Logan, UT 84322,

assigned to 1. fusca on Lhe basis of similar tellvspere morph-
vlogy. T. fusca otvwrs commonly wn certain bromes and [escucs
bur has not been reportwd on Poa. & comparison of tellospores of
T. fusca [vowm different hosts with those of the bunt from Foa
showed a high degree of morphologic similarity. However, telio-
spores ol the bunt from Poa germinate slower and in lower per-
centages than those of T, fusca, do mot reguire light for optlmal
germinacfon, and produce fewer primary sporidia (2-6 vs. B-20 in
T, fusca which dv noet fuse. This suggests that Lhe bunt from
Foa may represent a distinet, undescribed species.

10

A FLUORESCENCE MICROSCOPY METHOD TO DISTINGUISH TILLETIA CARIES
AND T, CONTROVERSA TELIOSPORES, V. Stockwell and E. J. Irione,
USDAZART, Tlept. Aot and Plant Path, 05U, Corvallis, OR 97331,

Mature teliospores of wheat bunt pathogens, Tilletia carfes
(TCT) and T. controversa (TCK), are difficulf to identify by
standard 1ight or electron micrescopy methods, however they are
distinguishable by epifluorescence microscopy, Aquedus spore
suspensions of TCT or TCK were air-dried on glass slides,
mounted in nonflucrescent immersion oil, and viewed with an
epifluorescence microscope {485 nm excitation, 520 nm barrier
filter). The reticulated wall layer, W2, of TCK teliospores
fluoresced yollow-orange, the cytoplasm was nonfluorescent, and
the spores were spherical. The W2 layer of TCT teliospores did
not fluoresce, the cytoplasm often had yellow flugrescing
bodies and the spores were aspherical. The differences in the
W2 layers were consistent in numerous samples and races of the
pathogens, This procedure provides a rapld, easy, sensitive
method for distinguishing teliospores of TCK from thase of

TCT, 1t may be useful in detecting dwarf bunt spares (TCK} in
international wheat shipments,

1
THE NATDRE OF SCION WOOD DETERIURATION IN THEOBROMA CACAQ. L.
H. Purdy, Univ. of Florida, Gainesville, FL 32611, and P. K.

Sodorhelm, USDAJARS, Subtrap. Hort. Res. Sta. Miami, FL 331583,

Exehange of germplasm of Theobroma cacao 15 by vegetative prop-
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apgation using recentily hardened wood. Time from cutting scion
wood to attempted propagation may be several days, durieg which
time che scion weud suffetrs severe water stress. More than 20
species af fungl have been Isoluted from surface sterilized
sclon wood from Colombia, Costa Hica, Heuader, Puerto Rico, and
Trinidad. These Fungi ware on the surfazce or in the tissues of
sclion wood pieces. Following removal of cortical tissue and
vesterilization, five fungal species, Botryodiplodia
theobrumae, Fusarium decemgellulare, Gleeosporium sp.,
Pestalotiopsis sp., and Phomopsis sp., werc residents in the
vazcular cylinder uf apparently healthy cacao. When scion wood
was Inueulated with chese fungi, B. theobromae, F.
decemeellulare, and Phomopsis sp. invaded the vascular
cylinder. These fungal residents of cacac wood, when
stimulated by water stress to which the scion wood Is
subjected, cauvse fallures in attempted propagation.

12

RELATIVE PATIOGER GROWTH AND LESION DEVELOFMENT IN SOYREAN
PLANTS LHOCUEATED WITH DIAPORTHE FIASFOLORUM YAR, CAULIVORA.
B, 1. keeling, USDA-ARS, B, 0. Box 123, Stoneville, M5 8776,

Flants ol the susceprible soybean breeding linc J77-33% were
piown o Dield pluts and ineculated with the stew canker
pathogen (Diaporthe phaseclorum var. caulivoral. Plants were
itoulated by inserling an iulested toothpick inte 30 day old
plants 1) em above the ground or inte 80 day old plants 6 o R
vm below the apical meristes.  Planls were harvesited ot inter-
vals (20 to 60 days} alter inoculalion and cxamined for the
extent of lesion development and for Lhe presence of Lhe
pathogen in the plany vissue. In all plants examined, lesion
develupment extended beyend growth of the pathogen. [n plants
inncalated near Lhe ground, pathogen growth extemded 19 Lo 27 %
ns far as the lesion.  Pathogen growlh in plants inoculated ncar
the top extended 21 to 64 % as far as the lesion. These
resulls suggest Lhat o phylotoxin may be involwed in this
herst-pathogen relationship.

13

LEAF 3POT OF TOBACCO CAUSED BY RHIZODCTONIA SOLAMI. H, D, Shew
and €, E, Main, Dept, of Plant Pathology, K. C. State
University, Raleigh 27695-7616,

A new leaf spot disease was observed on flue-cured Lobacco in
North Garolina in 1984, Symptoms began as small elrcular
waterscaked spots that rapldly expanded into light green bo tan
lezicns 2 to 6 em in diamgter with an irregular margin, Tissue
within the leslons waz almest transparent, often displayed a
pattern of euncentrie rings, and frequently dropped ocut leaving
2 shot nole effect on the leaves, Fungal mycelium was present
frequently at the marglns of lesions on the underside of leaves
and occaslonally a hymenial layer and basidiospores of
Thangtephorus cucumeris were observad. Rhizoctonia solanl was
isolated consistently from these lesions, Koch's postulates
Were completed using attached and detached tobacco leaves
inoeulated with 2 mycelial suspension, basidicspores and
artificlally infested scil. The perfect stage of the fumgus was
preduced readily by all isclates of the pathogen collected,
This 1s the first report of the disease in the United States.

14

A METHOD I'CR UNIFORM INCCULATION OF ORYZA SATIVA L. SEEDLINGS
WITH RHIZCCTONIA SOLANI KUHH. T

5.0. Thompscn and M.W, Andres. ROMM and HARS CO., 727 Norristoen
Road, Spring House, PA 19477,

& method for uniform inoculation of rice seedlings with mhiz-
ostonia soland was developed for use in fungicide screening,
Mycelium was produced in 500 ml flasks containing 150 ml potato
desctrose broth on a shaker for 6 days at 22 C and a photopericd
of 16 hr. A slurry consisting of 2 blended mixture of three
campanents was prepared: 100 ml deionized water, 20 g pure rice
flour, 23 g fungal mycelium (wet woight). Four ml of this
slurry were applied with a pipctte onto the soil surface of a

5 cm square pot containing an avorage of 15 rice seadlings.
After inoculation pots were placed in a humidity cabinet for
two 48 hr pericds at 28 and 25 C, respectively with a photo-
pericd of 16 hr. The height of mycelial growth was chserwed

arnd compared to a fungicide control. The method permitted
uwniform and reproducible levels of disease,

15
PATHOGENICITY OF ALBERTA ISOLATES OF THE ARMILLARIA
MELLER COMPLEX. K.J1. Mallett and Y. Hiratsuka*.



Department of Plant Science, University of Alberta,
Edmonton, Alberta, Canada, TSP 2G6. *Horthern Feorest
Research Centre, Canadian Forestry Service, Edmonton,
Alberta, Canada, T&H 2385.

Three biclogical species of the Armillaria mellea
complex have been found in Alberta. WNorth American
biclogical species I, ¥, and a species tentatively
named the Foothills type were identified. Two-year-old
lodgepole pine {Pinus contorta wvar. latifolia Engelm.)
grown in a greenhouse were inoculated with isclates of
Armillaria mellea sensu stricto, biological species I,
¥, and the Foothills type. Seedlings were inoculated
by placing infested autocalved branch segments of
trembling aspen next to seedling roots. All species
were pathogenic but varied in virulence. A. mellea
sengu strictoe and biclogical species V infected 100%
and 91% of the seedlings, respectively. Biological
species I and the Foothills type were less virulent,

each infected 33% of the seedlings.

16
STEM CANKER ON BLACK WALNUT CAUSED RY FUSARIUM SPOROTRICHIOIDES.

J. E. Cummings and J. E. Kuntz, Department of Matural Resaurces,
Radison Wl 5%?11; and Department of Plant Pathology, University
of Wisconsin, Madison, W1 53706,

Fusarium sporotrichicides Sherb., a pathogen newly recorded on
bTack walnut, causes & narrow elongate trunk canker in
southwestern Wisconsin and northeastern Minpesota, Incidence of

cankers is highest on saplings in plantations in valleys and along

stream beds. Cankers have marginal callus and surround a branch
stub or wound, Stem-wound inoculation of greenhouse seedlings
caused epinasty of leaves and wilting of leaflets, The optimum

temperature for sporulation in greenhouse conditions was 24°C. On

wound-inoculated saplings in the field, bark and wood were
colonized followed by canker development. In a heavily infected
stand, new cankers developed at pruning wounds on trees pruned
monthly from May through September. Observations and evidence

suggest rempval of understory brush and infected trees and pruning

during the dormant season are the best silvicultural centrols.

17

INIRETION OF YOUNG LODGEROLE PINE SEEPLINGS WITH ENDOCRONARTIUM
IIARKMESSII. Erle ALLEM,Department of Plant Science, University
of Alberta, Edmonton, Alberta, Canada T6E 2065 and Yasuyuki
HIRATSUEA, Morthem Forest Rescarch Centre, fanadian Foresery

Servier, Edmonion, Alherta, Canada T6H 385

Youmyg lodgepole plne asccdlings, 11 te 76 davs old, were
artificially inceulated with Endocronartium harknessii{{}.P.
Moore) Y. Mirat. Fasily recopnizable rissue discoleration
was ohscrved as varly as 7 days aftor inoculation. Immature
epicaty]l tissue waz the only site of infection that led to
sueeessful gull formition. In this Lisswe, E. harknessii
entered by direct penetration of the epidermis. Occasional
stcepss{n] infeetions were also observed wn hypocotvls, where
the fungus entered through stomata and by direct penetration,
and on necdles, where it also entered thraugh stomata.
Infectianx on noedles and hypocotyls did nor rosult in gail
dewvelopment.,

18

CTPOLUGY OF AN AUTOECIOUS SOFT PINE ALISTRR RIST (PERIDERMILM
YANABENSE) I JAPAN. Yamiyuki HIRATSUKA, Northern Forest

Rescarch Centee, Canadian Forestry Service, Edmonton, Alberta,
Canmda TR 355

An Avntoerious (ploe-to-pine) blister rust (Peridermium
yiamabhense Salo and Takakashi} on a Japanese soft pine (Pinus

mumila Ren.) was monckarvatic througheut its life cycle.  Hyphae
in the pine tissuwe, woung and mature Aaeciospores, and young

pemm tubes cach possessed o single nuelous per cell.  The

relei in the germ tubes usually divided onre and were separated
by a seprum.  Tip colls were swollen to form fusiform "vesicles™.
Possifile taxenomic and nomenclatural implications of che resnles
wlll he digenssced.

18

CHARACTERIZATION OF HQOST RESPONSE TYPES FOLLOWING TNOCULATION QF
SLASH PINE WITH THE PITCH CANKER FUNGUS. T. R. Meyer, and G, M,
Blakeslee. Dept. of Forestry, Univ. Florida, Gainesville, FL,

8ranches of 3-yr-cld field-grown slash pines {ca. 3 m ht.} were

inoculated with conidia of  tusarium momiliforme  var.
subglutinans to determine the roles of host genctype and patho-
gen isolate in disease expression. Three geographic isclates of
the fungus wera inoculated into separate branches on trees of 12
half-sib families with three replications. Three categories of
host response were identified based upon external and gross
internal symptoms; 1) immune-like response - absence of apparent
symptoms, 2} callus response - compartmentalization of colonized
host tissue within a border of hypertrophic callus, 3} diffuse
canker - rapidly expanding area of necresis lacking evidence of
resistant host response. Variation in host response was not
significant among pathogen isolates nor in isolate-family inter-
actions. Families differed significantly {p<0.0001) in response
type, indicating that symptom expression is a function of host
genotype. These response types have been noted in previous
studies on seedlings and on mature slash pines,

20

THE  OCCURREWCE  OF  CERATOCYSTIS FAGACEARUM - CONTAMINATED
NITIDULIDS 1IN CENTRAL TEXAS. D. N. Appel, K. Andersen, T,
Kurdyia, Dept. of Plant Pathology & Microbiology, Texas
Agricuttural Experiment Station, College Station., TX 77843, and
R, L. Lewis, USDA Forest Service, Hardwood Insect and Disease
Research Laboratory, Stoneville, MS 38776

From 9 March to 28 September, 1984, 1653 free-flying nitidulids
were trapped in central Texas ocak stands and subsequently
assayed for contamination with the ocak wilt  pathogen,
Ceratocystis fagacearum, using a spermatization technigque., A
total of 24 beetles were found to be contaminated. Eleven of
the contaminated beetles were caught in March and April  when
fungal mats were forming on diseased Spanish oaks ({Quercus
texana).  Another 11 contaminated beetles were trapped in May,
ene month following the cessation of mat formation on monitored
trees, OFf the remaining contaminated heetles, one was trapped in
June and one in August. The contaminated nitidulids consisted
of three species, Cryptarcha concinna, Colopterus maculatus, and
Lobicpa undulata,

el

THE RELATIONSHIP OF TEMPERATURE AND SHRINKACP [N LONDON PLANE
TREES WITH FROST CRACKS. E. B. Himelick & Dan Neelv, Illlnals

Natural Histery Survey, 607 E, Peabodv, Champaign Il 61820

Frost cracks in the stems of trees are lenpitudlual, radial sep-
arations of the wood and Bark thalL pape v subfreezing Cempora—
tures., When stem temperatures return to the freczing poing, the
frost eracks elose. The stem circumference and crack width on
20 estabkilished Platanus acerifelia trees In Urbana, Illicois,
were measuted during four comsecutive winters. Below 070 the
tree clrcumference ls directly correlated and crack wideh is in-
versely correlated With stem temperature. Ar temperatures of
-20°C the area of the crack may constitute 2.5 perceone of the
stem, AL a piven tlme the wood temperatures at depths of 500 o
250 mm wary minimally both dailv and seazonally,  These observa-
tions Support the hypothesls that frost cracks are fhe result of
vellular drylng as water migrates our of the walls and freczes
in the lumens, Wich freczing andfor drying, wood shrinks tangen-
tially twice as much 2s it does radially, resulting in the ven-
sion stress that causes wood Failure,

22

ASSQCIATION OF  VERTICILLIUM TRICORPUS WITH VERTICILLILM
DAHLIAE AND POTATO EARLY DYING. Davis, J.R. and L.H. Saren-
sen, Unlv, of Idaho Res. & Ext. Center, Aberdeen 1D B3210.

Surveys throughout the potate growing areas of southern Idaho
and eastern Oregen indicate negative correlations between
verticillium tricorpuys Isgac and Yerticillium dahliae Kleb -
Tower ¥. dahliae populations with higher populations of ¥.
tricorpus. For a period involving severa) years (from 1978
to 1984}, assays of replicated field plots have demanstrated
negative correlations between populaticns of ¥, tricorpus in
soil and potate early dying. Along with these associatioens,
positive correlations were observed between ¥. tricorpus
populations and potato yleld. A greenhouse study provided
evidence for cross-protection against V. dahliae by ¥. tri-

corpus. When Y. tricorpus was inoculated in potato 7 days
before ¥. dahliae, the severity of wilt was significantly

reduced {0.05 P level} and the time required for symptom
development was increased. Yleld was increased with gisease
suppression.

23
RERATTONSHIPS BLTWERR 5011 INOCULDM DENSITY OF YERTICILLILM

DARLTAE AMD SYSTEMIC COLONIZATHON OF POTATO STEMS T8 COMMERCIAL
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FIELDE, P, €. Nicol and B, I. Rouse, Dept. of Plant Pathology,
University of Wisconsin, Madison, W1 53706,

The incidence of stem colonization by Vertictllium dshliae was
ausvgsed [ commerclal puetato flelds at various times during the
gruwing season, and related to the inoculum density of the
fungus in soil taken ecarly in the scason from the vicinity of
the plants tu be examined. & Llincar lugit model! adequately
described this relationship for potato stems cxamined later than
90 days after plancing (DA’Y In 1983, The fungus could be
isolated afrer 40 DAP Erom nearly 100% of che stems examined in
areas where the soil inoculum density was greater than 5-7 pro—
pupules per pram of spil.  Greater probabilivies of isclating

Y. dahliae from stems, for given soil fnoculum levels of the
fungies, were orecaslonally associated with the prescnce of
Pratylenclns penelrans in root systems of examined plants, Soft-
rot Erwinia, which were frequently isclated from stems, and
Colletateichum coceodes, had no effect on the frequency of
isolation of ¥. dahliac from potato stems.

24

PARASITIC FITNESS AND INTRASTRAIN DIVERSITY OF BENOWYL=3ENSITIVE
AND BENOMYL-RESISTANT SUBPOPULATIONS OF VENYURIA INAEQUALIS,
H. Lalancette, K. D. Hickey, and H. Cole, The Pennsylvania State
Univeraity Fruit Researech Laboratory, Biglerville, PA  1T307.

Benomyl=sensitive snd bepomyl-resistant 1solates of Venturis
inaegquajia, obtained from two commercial apple orcherds, were
inoculated onto potted *McIntosh® trees in the greenhouss, The
sensitive and resistant subpopulations from the Schultz orehsrd
had similar mesn latent periods, sporulation capacities, coleni-
zation abilities, and infeztion efficiencles,  However, the
resistant subpopulation from the Barnard orchard was lesa fit
than the aensitive subpopulation for these same four fitneas
paranetera, We apeculate that removal of benomyl from the spray
prograe  in the Barnard orchard may allew reversion of the popu-
lstion to aenaitivity, but this would not occur for the Schultry
orchard. Unlike the means, the diversities (Simpson's Diversity
Index} of the distributions for each fitnesa parsmeter wers not
cokslatent, The sensitive subpopulations had higher diversity
indices for acme perameters but lower indieea for others.

25

ASSESSHMENT AND PROGRESS OF SUGARCANE SMUT IR TIME. M. T.
Memol, L. H, Purdy, and K. A. Schmidt. Dept. of Plant
Pathelogy, Unilv. of Florida, Galneaville, Florida 32611.

Four cultivars of sugarcane were inoculated by the “"needle-
wound-paste” method with telicspores of Ustilage scitaminea
Syd. and were planted in Canal Podnt, Florlda. Incidence of
smut wag assessed based on percentages of infected plants, in-
fected stalks and infected stalks per plant. Disease progress
curves based on incldence of Iinfected stalks or infected stalke
per plant were aimilar. In the field experiments, assessment
based on infected stalks is preferred. Disease progress curves
were fit better by the Bertalanffy (n=1) and Compertz equations
than by Hitscherlich (n=1) and loglstic equations. The sugar-
cane-smut pathosystem had a2 low epidemic rate from Bertalanffy
{n=1}, 0,002, 0.025, 0.062, and 0.048 units per week for culti-
vars CP 75-1333, cP 57-603, CP-75-1091, and CP 65-357, respect-
ively, but long latent and infectious perfods. Physiological
and morphological resistance were detected and different levels
of physiological resistance were observed among cultivars.

26

ULTRAVIOLET RADIATION AND SURVIVAL OF SEPTORIA TRITICI
{MYCOSPHAERELLA GRAMINICOLA) CONIDIA. “F. J. Gough and R. K.
Mibey, USDA-ARS, Ptant Science and Water Conservation Laboratory
P.0. Box 1029, and Department of Plant Pathology, Oklahoma State
University, Stillwater, 74076.

Extruded cirri of Septoria tritici exposed for %6 hr to continu-
ous ultraviolet (U¥ = 254 nm} radiation {0.10 mW/cm?) contained
yiable conidia. MWashed conidia and conidia mixed with conidial
matrix (from the wash water] were exgosed en nitrocellulose fil-
ters to 254 nm radiation (0.10 mW/cm) for 0, 0.5, 1. 2, 3. 5,
and & min; transferred in water to ¥-8 agar; and incubated for
10 days. A significant linear correlation {r = -0.82) was ob-
tained between exposure and survival values. Mo conidia sur-
vived & min of exposure. Added matrix partially protected
conidia from UY¥ at exposures longer than 1 min. The results
were the same whether the conidia were incubated in either con-
tinuous Tight (4800 tux) or darkness.
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DISEASE IENTS OF BERN R‘Uﬂ1 L, A. Maffial, R. D. Eergerl,
. I, Bhuri®, and T. A. Davoli”, “Plant Pathology Dept. and
Statistics Dept., Univ. of Florida, Gaipesville 32611.

Severity and incidence of rust (Uromyces phasesli) on bean
{Phaseglus yulgaris), that developed from point, line, and area
sources were fitted to six gradient medels. The model of Kiyosawa
and Shiyomi (Ann. Phyto. Soc. Jpn. 38:41-51) provided a good fit
to the data. The equation log(y) = logf{a) - b * distance was uged
to generate and compare parameters by Zellner's procedure (J. Am.
Stat, Asso, 57:348-368). The weaker the strength of the source,
the steeper was the gradient, However, the slopes were similar
in the last half of the epidemic. Gradients based on severity
were steeper than gradients for incidence of diseased leaves,
which were steeper than those for incidence of diseased plants,
The gradients in vectors predominately downwind from the source
were flatter than those in upwind wectors. The slopes flattened
as the maximum asymptote was reached,

28

CCMPARISCN OF DISEASE PROGRESS RATES IN THE Dri CES eoli ~
Phaselous !Elgaris PATHOSY, . L. A. Maffia, R. D. Berger™,
. I. Fhori®, and J. E. Galle™, “Plant Pathology Dept. and
Statistics Dept., Univ. of Flerida, Gainesville, FL. 32611.

There is a need for a statistically sound methodology to compare
parameters ¢f a set of regression lines, The SYSRBG technigue of
SAS (1982} is appropriate, as it provides a means to compare
correlated regression lines, using Zellner's procedure {J. Am.
Stat. Asso. 57:348-368). This technigue was used to compare
epldemic rates of bean rust, calculated using the model
-log{-log({y}} = a + k * t. The epidemic rates based on incidence
of infected plants were faster than those for incidence of
infected leaves or severity, For three incculum sources (area,
line, and point}, the fastest rates were cbeerved in epidemics
originating from the point source in all assessments, The rates,
in general, did not differ between epidemics of spring and fall,
and were similar in the vectors that were predominantly dowrwind
or upwind.
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PRODUGTION OF LOW MOLECULAR WEIGHT CARBOXYLIC ACIDS BY
XANTHOMOMAS CAMPESTAIS PV, CAMPESTRIS AWD THEIR POSSIBLE
INVOLVEMENT IN PATHOGEMESIS. David J, Robesen and Douglas
R. Coock, ARCO PCRI, 6560 Trinity Ct., Dublin, CA 94568,

X. campestris is a pathegenic bacterial species comprising
a large number of pacthovars which are only distinguished
with certainty by their host reaction. One such pathovar,
pv. campestris (black rot of crucifers), is an economically
important pathogen in many parts of the world., Several low
molecular weight carboxylic acids produced by other pathovars
have been reported as phytotoxins. During an investigation
of pv. campestris for phytotoxins we observed the production
of a2 range of carboxylic acids, bur only when cultures were
supplied with the appropriate precursor. For example,
3-methylthicproplonic acid only accumulated following growth
in the pressnce of mechionine. All compounds expressed only
weak phytotoxicity and furthermore toxicity was vwvirtually
eliminated when assays were performed in buffered media.
We conclude that these metabolites are unlikely to play a
role in pathogenesis.
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BACTERTIOCIN PRODUCTION BY XANTHOMONAS CAMPESTRIS PV, GLYCINES.
W. ¥, Fert and G. T. Maher. Fastern Regional Research Center,
USDA, AR5, 600 E. Mermaid Lame, Philadelphia, PA 19118

Xanthomonas campestris pv. glycines causes bacterial pustule
discase of soybean. All sixzteen strains of pv. glyelnes tested
produced bacreriocinsg on nutrient agar, The bacteriocins were
inhibicory towards strains of X. ¢. pv. glycines and ocher

X, campestris pathovars. Optimal activity was obtained ac 20°C
and 2 days of incubation. Several agar media supported
barteriocin production. Bacteriocins were sensitive to heat
(75% for 30 min) and to protease but were insensitive to
chloroform. To our knowledge thia if the first report of
bacteriocin production by a ranthomonad, We propose the name of
glycinccins for the X. ¢ pv. plycines bactericcins.

a1
SURVIVAL OF XANTHOMONAS CAMPESTRIS PY. CAMPESTRIS IN INFECTED




DEBRIS IN SALINAS, CALIFORWIA, M. L. Derie and N. W. Schaad,
Dept. P1., Sofl & Ert. Sci., Univ, of Idaho, Moscow, ID 83843,

Eight stems of broccoli (Brassica oleraceae var, italica L.)
plants iroculated with Xanthomonas campestris pv. campestris

{Xce) were harvested after 120 days and each divided Tnto two 7
to 10 cm long sections. After imitial sampling, four sections
were buried 8 to 13 ¢m and four placed on the surface of soil
in Salinas, Calif, on 12/21/83 at site I and an 1/17/84 at site
11. At specified intervals, sections were removed and sent io
Hoscow, Id. for dry weight determination and for assaying on
three semiselective agar media, SM, SX, and BSCAA. Buried
sections were positive for Xcc up to 145 days 1n site I, and 59
days in site 11, whereas sections at the surface were positive
through 360 and 333 days fn sites T and II, respectively.
Half-1ife of Xcc in buried and surface stems was 16.6 and 64,1
days at site I, and 11.8 and 61.5 days at site 1I,
respectively. These data indicate that Xcc is likely to
survive in debris up to one year in soil and up to four years
at the surface in Salipas, Calif.
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THE HYPERSENSITIVE RESPONSE IN TOMATO TO XANTHOMOMAS CAMPESTRIS
PY. WESICATORIA. J. B. JONES AND J. W. SCDTT. Gulf Coast Res.
& Ed. Ctr.; Bradenton, FL.

Bacterial spot of tomato, incited by Xanthomgnas campestris py.
vesicatoria (XCV}, is an extremely destructive disease in
Florida. HNearly 300 tomato genotypes were screened in the
field for bacterial spot resistance. One genotype, Hawaii 7998,
was highly resistant. In electrolyte leakage studies, leaflets
of Hawaii 7998 and 'Walter', a known susceptible were injected
with 108, 167, 106, or 105 c.f.u./ml of XC¥. After 24 h elec-
trolyte leakage increased from 45 and 44 u MHOS to 97 and 107 u
MHOS5 in Hawaii 7998 leaf disks that had been infiltrated with
108 and 107 cfu/ml, respectively; however in ‘Walter' leaf
disks, no electrolyte leakage increase was observed., Popula-
tions of XCV¥ in leaves injected with 10% c.f.u./ml. were con-
sistently 50 to 100 times lower in Hawaii 7998 leaflets than in
‘Halter' leaflets from day 4 through day 15 after infiltration.
These data provide strong support for a hypersensitive reaction
in Hawaii 7998 and the claim that it is the first recognized
source of absolute resistance in tomato to bacterial spot.
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CHARACTERIZATION OF ERWINIA AMYLOVORA THROUGH FATIY ACID
PROFILING, 1. wen der Zwet, USDA, ARS, Appalachlan Fruit
Research Station, Kearnaysville, WV 2%430 and ¥. Sasser, Plant
Science Depertment, Univ. of Delawara, Newark, DE 19711.

A total of 143 isolates of Erwlnle amylovoga [rom various
rosaceous hosts were collacted from 5 states and 10 foreign
countries. To determine composition of the cellular fatty
aclds of the bacteriam, isolates were grown on trypiicese soy
broth with agar added. Extracts were prepaced by saponification
of whole bacterial caells, liberation of fatty aclids, and gas
liquid chromsteography. Fatty acld peaks wers identified by a
computer-calculator. The most abundant fatty acids were
straight-chaln 12:0, 14:0 and 16:0; unsatureted 16:1 and 18:31;
and 14:0 30H and 17:0 cyclopropene. Minor fatbty acids included
straight-chain 15:0, 17:0 and 18:0. The bsaturated evan-carbon
chainz comprised about S0L, the ungaturated acide 20L, tyelie
aclda %%, hydroxy substituted chaina 4%, and saturated odd-
carbon chains 2%t of total fatty acids. Fatty acid class
analysis and a low standard deviation between acids indieated
relative uniformity within the E. amylovors group.
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COMFETITIVE INTERACTIONS BETWEEN ANTIBIOTIC PRODUCER AND
SENSITIVE ERWINIA STRAINS DURING POTATO TUBER SOFT ROT
DEVELOPMENT. Paige E. Axelrood and M. N. Schroth, University of
talifornia, Berkeley, CA 94720.

Equal numbers of antibletic producing strains of Erwinia
carcktovora bsp. betavasculorum (ECB-B) (nalR rifBJ and anti=-
biotic sensitive strains of Erwinia carotovora p. carotovora
(BCC-8) {nal® rifR} were inoculated singly and in combinaticon
into aerobic wounds in whole potato tubers. ECB-P in single or
mixed treatments and BCC-2 in single strain kreatments reached
population densities of 1x10L0 CFU/g of rotted tissues by 48 hr
at 24°C., Inhibition of ECC-5 was evident within 24 hr in mixed
ECB-P/ECQC-8 inoculations. By 48 hr, ECC-5 population densities
were one hundredfold lower than that at inoculation time and
were one millionfold lower than when ECC-E waz inoculated alone.
Growth of BCC-8, in ECB-RP/ECC-5 joint inoculatlons was similarly
inhibited at 28°C and when initial ECC-5 inoculum was 10X thak

of BECB-P, Aantibiotic resistant ECZ-R strains were mot inhibited
in ECH-P/BCC-R joint imoculationa. A diffusible Inhibitory
substance was found in ECH-P soft rot tipsue.
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APPEARANCE OF STREPTOMYCIN-~RESISTANT ERWINIA AMYLOVORA 1IN
MISSQURI APPLE ORCHARDS. W.H. Shaffer and R.N. Goodman. Dept.
of Plant Pathelogy, University of Missouri-Columbia, 65211.

Streptomycin has been used to control fireblight in Missouri
appie orchards since the mid-1950's. Despite several reports
from growers that streptomycin had become ineffective, resist-
ance of Erwinia amylovpra te the antibiotic was never detected
in these orchards. The lack of control was uwsually a result
of dimproper spray timing or inadequate appiications by the
grower, However, for & second consecutive year, E. amylovora
resistant to »>500 pg of streptomycin/ml has been recovered
from stem tissue of Jonathan and other apple varietfes that
showed typical fireblight symptoms. A field trial was conducted
during 1984 im one orchard where resistance to streptomycin
had been detected in 1983, Treatment with five streptomycin
spray applications at 100 ug/ml was compared with a nontreated
control. The mean numbers of blighted twigs/tree 355 and
294, respectively, were not significantly different {P=0.05).
Resistance to streptomycin appears to be lopcalized in three
neighboring orchards fn west-central Missouri,
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Infrared thermometry for determinaticon of root rot severity in

beans., Tu, J. €. and ©. 5. Tan. Research Station, Harrow,

Ontario, Canada MNUR lGD

Leaf and air temperatures taken with an infrared thermometer
between 1400 and 1500 h on a sunny day showed that green leaves
of plants with root rot were warmer than those of healthy
plants in soil maintained at field capacity. Increases in leaf
temperature corresponded closely to increases in severity of
rogt rat.  Such correlation was more apparent in plants with
one or two trifoliate leaves than in glder plants. MWhen plants
were grown under water stress, the differences between leaf and
air temperatures were much greater in diseased plants than in
healthy plants, When plants were stressed almgst to the wilt-
ing point and water was added to return soil to field capacity,
decreases in leaf temperatures of healthy plants were larger
than those of diseased plants. In diseased plants, decreases
in leaf temperatures subsequent to watering were inversely
related to the severity of root rot. Thus leaf temperatures
can he used for the early detection of root rots and for esti-
mating their severity without removing plant From the soil.
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FREQUENCY AHD DIVERSITY OF MYCOPHAGOUS VAMPYRELLIDAE TN TOGACCO
FIELD SOIL. T. R. Anderson, Agriculture Canada, Research Station
Harrow, Ontaric MNOR 1GD

So1l from within rows of burley tobacco was bioassayed at inter-
vals during the growing season to asscss the population and
diversity of Vampyrellidae in field soil. Populations ranqed
from a high of 34/g of soil in June to a Tow af 3/g of soit in
September. The average population of Vampyrelia sp. was low {d/g
of soi1) but constant during the sample period. Pepulations of
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Theratremyxa spp. were high in June {22/a of seil} but decreased
as the scason advanced. Two distinct isclates of Theratromyxa
were identified as fsolates "a" and "b". Trophozoltes of isolate
“a" move in an amoeboid manner and form large double-walled
resting cysts. Trophozaites of isolate "b" generally float and
seldam form double-walled restinn cysts. Both isolates lyse
confdia of Ripolaris sorokiniana within a dicestive cyst and make

small perforations in walls of conidia.

<

INFLUENCE OF S01L MATRTC POTENTTAL ON lAC-EXUDATION FROM FUNGAL
PROPACULES. A. B. Filonow. Department of Plant Pathology,
Oklahoma State Universly, Stillwater, OK 74078,

The Migeoexutation from labeled conidia of Bipolaris victeriae or
scletotia of Macropbomina phaseoling was measured in 3 sandy
leam seil at 0, -50, -100 and -200 mbar macric potencial. TVropa-
pules in a filrer memhrane 'sandwich' were incubated in soil in
a Buchner funnel with (ritted ylass plate, servine a a tensiom—
erer, and motificd to allow the passage of melst air over the
sail. The lﬁcuz from soil tespiration of vxudate was measured
cvery 24 h. After 5 days the propapules were vemoved, ;crmina—
tion asscssed, and 14C in the propagules determined. Mig-exuda-
Lion was sreatest In soll at 0 mbar and decreascd with decreas-
Inp scil moilsture. AC O mbar C ocxuded from conidia and
seleretia were 20.9% and 5,52, respectivelv, For both Fungl the
effect of matric potential on s0ll respiration was In the order:
=50= 100 0= =200 mbar. Seil with conidia evolved 2-3.5 times
more 1#C0n than that from seil with sclerotla. Germination of
both Tungi{N-11%) was suppressed during the 5 dav incuhation.
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DEVELS TLENT OF THE FLEGAL MICKUFLUKA ASSOCIATED
WITH L1VE ROGTS OF COTTGL (GOSsYRPIUM HIRSUTUM) .
G.A. Fisher and 0.0, Huitsman, Dept. Plant Pathology,

Univirsity of Califerria, Berkeley, CA 94720,

The prowth of Tungal colories In the rhizosphere was
estimated, using two chitin assays and a modified
ELISA procedure, for cotton plants prown in ¥ertic-
illium dabline (kKleb,) inTested soil. The chitin
cantent aof cotton roots was found to inerease with
increasing distance from the root tip. This increase,
irterpreted using chitin contents of fungi grown in
vitre, suppests at least a Tour-Told increase in the
furpal hiomass hetween the root tip and tissue ten
centimeters back from it. Similar trends were shown
using serulegical asssys which employed antisera
speeific to the scluble protein fractions of ¥.dahl-
ise ard Penicillium spp, Roots obtained from the
field had a larper fungal component than roots grown
in the greenhouse in field soil,
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EFFECT UF ROTATION CROPS ON PLANT VIGDR AND YIELD OF POTATO.
Gene 0. Easton and Michae? E. Nagle, Department of Plant
atnolagy, rrigated Agriculture Research and Extension
Center, Prosser, WA 99350

Plots of field corn, sweet corn, wheat, sudan arass, wheat +
sudan grass and potato cv. Russet Burbank were replicated six
times and cropped under sprinkter irrigation on Verticillium
dehtiae infested soil two consecutive years. Each spring, al
crop residue and potatn tubers were rototilied into the soil,
The third year, all plots were fertilized with 336 Kg N/ha and
planted to potatoes. So0il assays showed all plots were
infested with Y. dahliae. Potato plants were taller and
yielded 140-280 gq/ha more following ratation crops than
following two previous years of patatoes. Potato plants in
all plots were infected with V. dahliae, but appeared healthy
vrtil late September. Root pathogens other than V. dahliae
apparently caused yield losses in plots cropped two pravious
years to potatoes.
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FFFECT OF SOIL DISTURBANCE AND NH, ON THE ACTIVITY OF SEVERAL
SOILBORNE FUNGI.  D.M. Huber, $.Y¥. Liu, and D.M. Nelson.
Purdue University, W. Tafayefte, IN 47907; HNorth Carolina
State University, Raleigh, NC; and University of Hebraska,
Lincoln, NB.

Activity of Fusarium, Rhizoctonia, Pythium, Trichoderma, and
Glipcladium in 50T distrubuted by an B-mm wide NH, knife was
evaluated with the plate profile technique. AnhydrBus ammonia
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with or without nitrapyrin was injected with the knife and a
nylton string implanted to indicate the point of NH, release.
Physical disruption of the soil stimulated activity 0% Fusarium
a5 fungistasisz was nullified in the disrupted s0il. ~Fungi-
toxicity was limited to one week in the zones of highest NH

concentration, Fusarium, Rhizoctonia, and Trichoderma werg
more active with WH, Ehan without. Pythium and Glioc)adium
activity was not af?ected by seil disruption or N amendment.
Fungistasis may be an important mechanism of biclogical control
of diseases caused by Fusarium in no-till programs.
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PRODUCTION OF AFLATOXINS IN FIELD CORN WITH ASPERGILLUS FLAVUS
AND A. PARASITICUS AS INOCULUM. David M. Wilson, William W.
McMiTlian and Neil W. Widstrom. University of Georgia and USDA-
IBPMRL, Coastal Plain Experiment Station, Tifton, GA 31793

Aspergillus flavus Link and Aspergillus parasiticus Speare have
been ysed to study aflatoxin production in corn but few studies
have directiy compared these fungi under field conditions.
Experiments were designed to compare aflatoxin Bl, Gl and total
aflatoxin (Bl + B2 + Gl + GZ) production in preharvest inocu-
lated ears. Developing ears were incoulated with A. flavus
(NRRL 3357} and A. parasiticus {NRRL 2999}. Four replications
of two inoculation methods were used with each isolate. Spores
were applied to silks or introduced by wounding with a contami-
nated knife, Aflatoxin concentrations were determined in
shelled kernels from each plot after harvest. There were no
significant differences in the Bl contamination between isolates
but there were differences in Bl between ipoculation methods.
Isolates reacted differently for Gl and total aflatoxins
depending on the inoculation technique used.
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THE INFLUENCE OF ASPERGILLUS FLAYUS ON PARTICLE SIZES OF MAIZE
KERNELS AND AFLATOXIN LEVELS. C. S. Stauffer, J. R. Wallin, and
M. S. Zuber. Dept. of Plant Path., and USDA-ARS, and Dept. of
Agronomy, Univ. of Missouri-Columbia.

Eight replications of a four parent maize diallel of inbreds
Mol7, N107, W78, and Mo5 and 100 ears of B73 X Mol7 were inocu-
lated with Aspergillus flavus in the field. All kernels were
coarse ground and separated into three particle sizes with U.S.
standard sieves #20 and #50. Particle size 1 would not pass
through a #20 screen, size 2 passed through a #20 screen

but not through a #60 screen, and size 3 passed through a #60
screen. Significant differences were found in aflatoxin levels
among particle sizes. 5ize 2 contained the highest levels of
toxin, and size 1 had the lowest levels. These results indicate
that particle size variation in ground maize may play a role in
sampling errar when measuring aflatoxin levels in the samples.
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MATZE YIELD AND THE INCIDENCC OF ATLATOKIN J.R. Wallin, Il
Minor, and G. £. Rottinghaus, Dept. of Plant Patholegy, USDA-
ARS; Dept. of Agronomy and Oept. of ¥eterinary Biomedical
Scierces, Univ. of Missauri-Columbia.

High levels of aflatoxin {AFB,) have Tonq heen susperted of
being associ ated with Tow yieids caused by droughl stress. Tg
date this has not been documented. 1In 1982, the average naize
yield of 4 hybrids at 6 locations ranged from 102 to 158 bu/
acre with an average of 144 and the AFBR, levels ranped from
Oppb at 5 locations Lo a trace at 1 Tocdtion, In 1983, & hy-
brids ware tested. The average bufacre yield of the & hivbrids
for the 7 locations ranged from 7 to 121 and the ATB. lovels
were the highest where the yield was 78 bu/facre or 10ss. This
situation prevailed at 6 locations where the levels ranged from
28 to Fppb, In 1984, 12 hybrids were analyzed for toxin

at 7 locations. The average yield for the 12 hybrids ranged
from 48 to 151 bufacre. Yields were low, A8 and 50 bufacre, at
2 lacations where .-'*.FBl levels were the hinhest, 37 and 38pph.
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AMINO ACID STIMULATION OF AFLATOXIN PRODUCTICN IN GROWT AND
STATIONARY MIASE CULTURES CF ASPERGILIUS FLAWS. 5. F. Marsh
and G, A. Payne. Dept. of Plant Pathology, Horth Carolina
State Univ., Raleigh, N 27695-76l4.

Aflatoxin preduction by Agpergillus flavus occurs mainly during
stationary phase. Although amino acids are known to stimulate
aflatoxin production, it is not known if their effect is on




growkh or stationary phase. Mycelial maks from three WRRL
strains (3251,3357,6513) were transferred at the end of growth
phase {4 days) into cne of two resuspension media {RM): BEM1
without aming acid and RM2 with one of six amino acids (ala,
asp,asn,glu,gln,pro}s  Mycelium transferred into AM2 was ini~
tially grown in SLS medium (Reddy et al., 1971} containing the
same amino acid. Aflatoxin Bl, B2, and mycelial dry weight were
mezasured after 4 days in resuspension culture, The presence of
pro or glu during growth or stationary phase supported the
highest Bl yields for all strains. Although mycelial dry
welghts were higher from RM2, aflatoxin production in RML and
BM2 was not different. It appears that amine acids added
during stationary phase do not increase aflatoxin production.
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REDUCTION OF AFLATOXIN LEVELS IN MAIZE DUE TO IRRIGATION AND
TILLAGE, 4. A. Payne, D. K, Cassel, and C. R Adkins, Depts.
of Plant Patholegy and Soil Selence, Horth Caraolina State
University, Raleigh, NC 27695-7616,

The effect of irrigaticn and tillage on infection and aflatoxin
production by Aspergillus flavus was studied in NC cover a i
year period, Aflatoxin levels in nonirrigated, naturally
infected plots in 1980, 1981, 1982, and 19831 were,
respectively, 94, 1,249, 95, and 84 ug/kg. Corresponding
aflatoxin levels for irrigasted plots were 25, 78, 63, and 45
ug/kg, Incculation of corn silks resulted in more aflatoxin
than natural infection. Irrigation in silk-incculated plots
reduced aflatoxin levels frem 517 to 110 ug/kg in 1982 znd from
1,111 ko 288 ug/kg in 1983, In silk-inoculated plots,
subsoiling reduced aflatoxin levels from 517 to 113 ug/kg in
1982, and from 1,111 to 315 ug/kg in 1983, Humbers of infected
kernels were alse greater in nenirrigated plots, These studies
indicate that drought conditicns result in greater aflatoxin
levels and that either irrigsetion or tillage teo reduce Water
stress reduyces aflatoxin levels,
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RATE OF AFLATOXIN ACCUMULATION IN INOCULATED MAIZE EARS UNDER
FIELD CONDITIONS. G, A, Payne and W, M, Hagler, Dept, of Plant

Pathology and Dept, of Poultry Science, NWorth Cerolina 3tate
University, Haleigh, WG 27695-7016,

Malze ears were elther silk-ipoculated (SI) or wound-inoculated
(WI} with Aspergillus flavus and analyzed weekly for levels of
aflatoxin. Aflatoxin appeared in the WI-treatments within one
week after inoculation and peaked st 6, 7, and 9 weeks after
inoculsticn, respectively, at Rocky Mount and Clayten in 19832,
and at Clayton in 1983. Aflatoxin levels peaked cne week later
1o tne SI-treatments. In 1983, the Lnerease in aflatoxin weas
associated with an inerease in the number of infected kernels
and a decrease in kernel moisture from 59 to 16%. As kernel
moisture decreased below 16%, aflatoxin levels declined from
2,764 on Sept 16 to 1,690 uglkg on Oet T In the Wl=trestments
and from 1,534 ug/kg to 1,060 ugfkg in the SI-treatments,
Aflatotin levels and the number of infected kernels increased
later in the season as Kernel moisture inereazed due Lo late
season ralns, These data Iindicate that aflatoxin levels
flucuate during the season and are related to kernel molsture,
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DEUXYNIVALENOL IN Fusarium-INFECTED WHEAT AND IN BREAD MAUE FRUM
INFECTED WHEAT. H.K. Abbas, C.J. Mirocha, R.J. Pawlosky, and
D.J. Pusch, Dept. of Plant Pathology, Uniy, af Minn., 5t. Paul,
MN 55108,

Samples of wheat naturally infected by Fusarium graminearum were
obtained from 1982 craps of Mebraska, Missqguri, Kansas, and
Minnesota and analyzed for deoxynivalenol {(DON}. DON was found
throughout a1l the milling fractions (bran, shorts, reduction
flour, and break fiour) of the milled wheat. The DON recoveries
for each mill run were 90-938%. Kegardless of DON concentration,
these samples gave similar fractional distributions of UON. DON
concentration was greatest (21 ppm} in the bran, and smallest (1
ppm} in the break flour. Cleaning and milling did not remove
DON, and DON was not destroyed in the bread baked from the
naturally contaminated wheat; however the effect on DUN
concentration in the samples analyzed was variable--the
reduction ranged from 24 to 71%. The percentage reduction in
¢leaned wheat ranged from 6-19%. DON concentrations in the
following commercially made breads, caraway rye, seediess rye,
and pumpernickel, were 45 ppb, 3% ppb, and O ppb, respectively.
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EFFECT OF GIRDLING SCOUR QRANGE SEEDLINGS N MYCORRIIZAI
DEVELOPMENT. R.M. Davis and J.E. Fucik. Texas A&T lniv.
Citrus Center, P.O. Bax 1150, Weslaca, TX 18596,

Six-month-old nonmycorrhizal or mycorrhizal (Glomus
fagciculatus) sour orange seedlings grown in sand supplemented
with O, 50, or 100 ug P/g soil were complately girdled 5 mm
below the hasal leaves. Six wks later root extracts and
exudates were analyzed and half of the nonmycorrhizal plants
were inoculated with G. fasciculatus. Reducing sugars were
generally greater in exudates Erowm girdled nonmycorrhizal
plants than from nongirdled or mycorrhizal plants. In root
extracte levels of reducing sugars in nonmycorrhizal planta
decreased with increasing soil P and ware preater from girdled
plants than from nongirdled plants. Levels of amine acids were
not consistently affected by any treatment. Ronts of the
girdled plants ar 0 wg F/g soil becoms mycorrhizal to the same
degree as in the nongirdled plants but the fungus did not
appreciably infect girdled plants at 50 or 100 ug Pfz smoil,
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INCIDEMCE OF YA MYCORRHIZAL FUNGI ASSOCIATED WITH CITREUS IN
FLORIDA J. J. FERGUSON and ¥. C. S5chenck, University of
Florida, Gelnesville 32611

Fifty mature cltrus groves In 5 ceatral and soulhern Florida
counties were assayed for VA mycorrhizal fungi. Spores ex-
tracted from sell by wet sieving were ldentifled and both
washed roots and root—sgoil mixtures from each gample were used
te eatablish pot cullures with bahlagrass {(Paspalum notatum) to
recover gpecles not sporulating abundantly In eoil. A total of
34 specles were recovared, with Glomus spp. being the most
common, and 5. deserticcla and G. intraradices baing the mosl
common in soil samples and bahlagrass pot cultures, respeclive—
ly. WNine specles of Acaulospora were recovered from soll
samples, with A. mellea and A, morrowse belng Lhe most com—
mon, Eight species of Glgaspora, cccurring less freguently
Lhan either Glomus or Acaulospora spp.,and one specles each of
Entrophosgpora and Sclerveystis were alse recovered. Most
gamples had 4 species present and total spore numbers ranged
from 6 to 1050 per liter of aoil.
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THE EFFECT OFf THE ADDITION OF S0DIUM CHLORIDE AWD
CALCIUM PHOSPHATE TO SOl ON ENDOMYCORRHIZAE OF
GUAYULE (PARTHENIUM ARGENTATUM). C.M. Pfeiffer and H.E.
Bloss, Dept. of Plant Pathology, Univ. of Arizona, Tueson, AZ 85721,

The effects of the addition of 100ug/g of Na as sodiem ghloride and
750ug/g of P as caleium phosphate on the intensity of infection and
the fungal struetures present in Guayule roots inoculated with Glomus
intraradices were observed. The addition of either NaCl or
CalHgPO4)2 decreased the incidence of arbuseules and vesicles while
the incidence of hyphae remained unchanged. The addition of NaCl
deereased the intensity of infection of Guayule roots compared with
the control end the CalHzPQ4)s treatments. The addition of both
NaCl and Ca(HyP0D4)2 had m synergistic effeet on the myeorrhizae.
The numbers of hyphag, arbuscules and vesicles observed in the roots
and the intensity of infection decreased with the addition of both NaCl
and Ca(HH2P04)2-
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PLANT RESPONSES TO RHIZOPOGON YIWICOLOR ELICITORS. Margaret E.
Coleman and Anne J. Enderson, Department of Biology, Utah State
University, Logan, UT 84322,

B plant's fitness may be enhanced by pasitive selectien for the
ability to recognize pathogen companents, termed elic¢itors,
which trigger pleiotropic defense responses. Elicitors have
been purified from culture filtrates of Rhizopogon vinicolor, a
fungus that forms mutualistic ectomycorrhizae with Douglas-fir
but not with lodgepole pine. Partially-purified R. vinicolor
elicitors induced browning of both compatible Douglas-fir and
incompatible lodgepole pine callus., These elicitors were also
attive on ngn-host red kidney hean cotyledons. Elicitor treat-
ments of less than 5 pg of carbohydrate per cotyledon induced
accumulation af low wmolecwlar weight and condensed phenolics.
The most potent B, wvinicolor elicitors were carhohydrate-rich
fractions which did not adsorb to DEAE-Sephadex. Fractions
which adsorbed to DEAE-Sephadex exhibited weaker elicitor
activity.
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TALLGRASS PRAIRIE FORES AND MYCORRHIZAE. B. A, Dgniels
Hetrick, J. M. Zajicek and C. E. Oweneby, Departments of Plaat
Pathology, Horticulture and Agronomy, Kansas State University,
Manhottan, KS 66506,

Because Lallgrass prairie Fforbs are generally deep-rooted to
aveid competition with grasses and ¥A mycorrhizal fungi are
penerally found in the upper 50 c¢m s0il, the myceorrhizal
status of prairie forbs was studied. Excluding Asclepias and
Liatris spp., forb roots removed from cut banks or anm
excavated pit were mycorrbizal to depths up to 210 cm. Though
Glgpus fasciculatum, G. constrictum, Sclerocystis cer ipides,
Gigaspora heterogama, G. albida snd an Endogone sp, were found
in upper scil layers of the excavated pit only G. fasciculatum
spores were observed from 100 cm to 220 co depths. When rthe
impact of VA mycorrhizae on prairie forbs and grasses was
studied in sterilized and nonsterile prairie soil in the
greenhouse, a significant growth response was observed in
sterilized soil with all plant species tested. However, thie
prowth response was suppressed in nonsterile seil.
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COMPARATIVE VAM ESTABLISHMENT ON A PREDICTABLE VERSUS AN
UNPREDIETABLE SITE: EARLY SUCCESSIOMAL MYCOTROPHY OW MOUMNT ST.
HELEMS AND KEMMERER WY. M.F. Allen, E.B. Allen, and R. Vali,
Ecology Center, Utah State Unfversity UMC 45, Logan, UT 24322,

Succession theory suggests that an a predictable site the biota
may regulate establishment but on unpredictable sites the abiotic
enyironment influences succession. We monitored plants which
were inoculated with VAM at both types of sites. 0n Mpunt St,
Helens {a predictable site), the early successional plants were
predominantly mycotrophic species. Inftially plant survival was
greatest on gopher mounds with ¥AM. During the drought of 1984,
tephra plants had greater drought stress than VAM plants on the
mounds. On a Wyoming strip mine {an unpredictable site), non-
mycotrophic weeds were the initial colonizers. Following inocu-
lation, Salscla kali, the dominant invader, had reduced cover.
The competing mycatrophic grasses had reduced drought stress,

We suggest that at Mount St, Helens, ¥AM are important for ini-
tial plant establishment whereas at the Wyoming site, VAM are
important for the transition from initial colonizers to later
successional species,
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TOXICITY OF COPPER FUNGICIDE IN SOIL TO CITRUS AND
VESICULAR-ARBUSCULAR MYCORRHIZAE., J. H. Graham, L. W, Timmer
and D, Fardelmann, Univ. of Florida, Citrus Research and
Education Center, Lake Alfred, FL 33850.

Carrfzo citrange seedlings were planted in a limed sand soil
{ph 6.8) wi&h double-actd extractable [DAE) copper levels from
3-248 ug g~ * soil (Cu added as CuS0,-3Cu{OH}, H,0]. Growth of
seedlings and colonization by G1Umu§ intraragicgs was reduced
Togarithmically with Cu level, Minimum toxic Tevels of DAE Cu
ranged from 19-34 ug ¢* soil. Leaf P content decreased
linearly with DAE Cu for mycorrhizal seedlings without added P
but not for non-mycorrhizal plants with supplemental F. The
Cu-induced reduction in P uptake by mycorrhizal plants was
more closely related to the inhibition of hyphal development in
the rhizosphere than to development of vesicles and arbuscules
in the root. Thus, Cu-fnduced P deficiency was attributed to
inhibition of P uptake by mycorrhizal h¥phae in soil, 1In a
citrus grove soil with DAE Cu >80 ug g™~ and pH <5, stunted
replants had reduced mycorrhizal colenization compared to
unaffected trees,
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TIMING ONION LEAF BLIGHT 3SPRAYS WITH A DEDICATED DISEASE
PREDICTOR IW MICHIGAM. M. L. Lacy, Department of Botany and
Plant Pathology, Michigan Stete University, E.Lansing, MI HBH2YH,

Field testing of a disease prediction systen for onion leafl
blight {Botrytis =squamosal developed by Lacy and  Pontius
{Phytopathology 73:670-676) was carried out in Michigan onien
fields, This prediction system uses average temperatures and
humidities from bthe oprevious Gthree days Lo predict spore
releases, Spore trapping indicated that the system accurately
predicted epidemiclogically significant spore releases. Sprays
were applied to different sections of onion fields either weoekly
or when the sporulation index value (SIV) was 50 {provided a
spray had not been applied in bhe previous 7 days), Using the
predictor, spray applications were reduced by two Lo Six over
weekly sprays during a 5 yr pericd with no significant
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differences in disease severity, This prediction model has been
installed by Reuter-Stokes Ine., (Cleveland, OCR) in a dedicated
computerized field instrument which will be avallable for the
first time in 1985,
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RELATIONSHIF BETWEEN THREECORWERED ALFALFA ROPPER DAMAGE AND
POP AND STEM BLIGHT AND STEM ANTHRACWOSE DISEASES OF SOYBEAN IN
LOUISIANA. J.§. Rugsin and D.J. Boethel, Dept. of

Entomology, Loulsiana State Univ., Baton Rowge, LA 70B03-1710

Soybean (Glycine max} plants of three maturity groups (V,VI,
VII) were examined at harvest for characteristiec main stem
girdles caused by the threecornered alfalfa hopper (TCAH)
(Splusistilus festinus} and for diseage caused by Phomopsis
sajae (pod and stem blight)(PSB) and Colletotrichum dematium
var. truncatum {stem anthracnose}{Si)}. Incidence of P5B and
SA did not differ significantly between TCAH-girdled and
non-girdled stems for each maturity group. To better explore
influence of TCAH on eolonizaticn by PSR and 54, greenhouse-
grown soybeans that were girdled by TCAH were inoculated with
these fungl and sprayed in sftu after 7 da with Paraguat for
visualization of fungal infections. Lengths of stem sections
colonized by each of these fungi were measured 7 da later and
did not differ significantly oo girdled or nen-girdled stems.

EFFECT (F SOYBEAN PLANTTNG DATE AND SOTL WUTRIENTS (N INCIDENCE OF RED CROWN
KT D) POPILATIORG OF IWSECTS ASSOCTATED WITH ROOTS. J.8. Bissin, H.K.
Trweclaly, Jr., D.J. Boethel, Dept. of Fntomology, aod E.C. MoGaslay, Depr. of
Plant Prth. and Crop Pysinl., Loulsiana State Urdv., Baton Bouge, TOB03-1710.

Bexl crown rot {Calonectria croralarise) was cheerved in a study conducted o
determine effects of planting date (5730, 6/21, 7/12/84) on insect populstions
in 'Bragg’ soybean. Incidence of perithecia on stems vas recorded ar harveat
ard was associated wich eoils that were fomd to hewe slgnificantly tdgher
levels of K, Ca, Mg, Zn, amd organic eetter. Seasn—long populatims of bean
leaf beetle (LB} mlso were higher on these solls. Significant differences by
planiting date were cbteined in these plots for percentape of stems with
perithecis (82,5, 30.0, =nd 2,5%) and for dMstance from soil Line to
perithecia highest on stem {114, 38, and 12 m} for planting datea 5/10, 6/21,
and 7/12, respectively. Populstions of ELB and banded cucumber beetle (BCB)
alen showed gignificant differences by planting date, but popalations were
ldghest on the 7/12 planting, thua exhibiting a trend apposite to that
exhibited by C.crotalariee,
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ASSESSMENT OF FARMER UTILIZATION OF TOBACCO PEST MANAGEMENT
PROGRAMS IN NORTH CAROLIMA. H. W. Kirby, Department of Flant
Pathalogy, University of Illincia, Urbana, IL, 61801, and

C. E. Maln, Department of Plant Pathology, North Carolina State
University, Raleigh, NC, 27650.

Personal interviews were conducted with 82 randomly selected
tobaceo farmers and 84 tobaceo [armers involved in extension
supported integrated peat management (IPM) programs in eight
eastern Horth Carolina counties during 1980-1981 to determine
if IPM program technology was being adopted and used by program
farmers. HResults of the aurvey indicated that there ware
significant differences between the twe groups including
differences in crop rotation practicea, soil sampling and
nematode management, information sourcea, nematicide selection,
blographical and farm aize data. Group membership was
correctly predicted for 81% of the respondents by discriminant
analysis based uvpon 15 significant variablea ldentified by
factor analysisa.
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A MORPHOLOGICAL RESISTANCE TO BACTERIAL SOFT ROT IN TOMATO
FRUIT. Jerry A. Bartz. Plant Pathology Dept., Univ. of
Florida, Galnesville, 32611.

The ranking of tomato cultigens for resistance of fruit roe
bacterial soft rot after inoculation by infiltration was
cotrralaced with the physical resistance of the stem scar to
water intrusion. Over 85% and %4% of the fruit that absorbed
20.05 and 20.15g/Fruit of an aquegus suspension of Erwinla
carstovora pv. carotovera (] x 107 efu/ml), respectively, were
diseased within 14 days afrer inoculation, whereas less than
24% were dilgeased when the welipght Increase was less than

0.05 g. Frults of Florida MH-1 were relatively rtesistant when
wound Incculated by contaminated needles but were the most
sugeeptible of 24 cyltigens when ingculated by infileracion.
MH~{ fruit absorbed up toc eight times more suspension than the
most Tesistant entry. Significant field-location and picking-
time effects were observed but did not obscure the larger
differences among culrigens,
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THE IMPACT OF MACHINE-HARVESTING AND FUNRGICIBES ON ROT AND
PHYSIOLOGICAL BREAKDOWN OCCURRTNG IN COLD-STORER CRANBIFRRIES,
P, R, Bristow and G. E. Windom, Weshington State University

(WWREC) , Puyallup, 98371.

Fungal rots accounted for nearly one-half (11.62) of the total
numher of machine-harvested McFarlin cranberries rhat rotted
(24.3%) when stoved for 12 weeks at 3°C; physiological
(sterile} breakdown (PB) accounted for the rest. Harvesting
berries by hand reduced the ineidence of PE but not fungal
rots. The incidence of PE in hand-picked frult increased with
time 1n storage; 0.2, 1.8 and 5.8% after &4, & and 12 weeks,
respectively. Surface disinfecting berries prior to storage
did not reduce fungal rot. Fungicides, including chlerathalo-
nil {2.3-5.8 kg/ha) and mancozeb (3.6 kgfhal}, applied after
anthesls but ne later than 53 days before harvest (2-4 appli-
cations) reduced fungal rots nccurring in storage by S0-850% but
had no effect on PB. Fusicoccum putrefaciens was the mort fre-
quently Isolated fungus (52.5%). Relative frequencies of the
fungl isclated were only slightly affected by the fungicides.
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PHYTOTOXICITY IM CALIFORWNIA CITRUS FRULIT FUMIGATED WITH METHYL
BROMIDE. L. G. Howck and J. F. Jenner, HCRL, USDA, ARS, 2021
Sourh Peach Avenue, Fresnc, California 93727

Methyl bromide (MBE) is being considered as an alternative
fumigant to ethylene dibromide for quarantine control of tephri-
tid fruit flies 1in citrus fruit. Commereially washed, waxed and
packed Califorpnia citrus frults were treated with 40 g/m® MB for
2 hr at 20 €, a recently approved treatment for citrus imported
into the U.S. Lemons were more susceptible to injury than
Minneola tangelos or navel oranges, CGrapefruit were injured
less than the other citrus. Curlng fruit for | wk at 15 C prior
to fumigation reduced injury by 15-20% in lemons, oranges and
tangelos, and by 4% in grapefruit. Post-fumigation aeration at
15 € for 1 wk before storage at cooler temperatures also reduced
injury, but to a lesser degree than curing. HB fumigation
increagsed decay by 10-15% in lemons, oranges and tangelos, and
2% in grapefruit, Treatment with 40 g/mw” MB wnder the condi-
tions tested is not practical for California lemons, oranges or
tangelos, but may be marginally useful for grapefruit.
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CLUCOSE CONCENTRATION TF GROWTH MEDIA AFFECTS SPORE QUALITY OF
MONILINIA FRUCTICOLA. Deuglas J. Phillips and Dennis A.
Marvgosan, Horticultural Crops Research Laboratory, USDA, ARS,
2021 South Peach Avenue, Fresne, California 93727

Spores of two isclates of Monilinia fructicola were produced at
15 and 25 C on potato dextrose agar conteining 2, 15 or 30Z
glucose, Bpore volume, nuclear number (nuciel per spore) and
spore aggressiveness {ror causing abilivy) changed with tempera-
ture and sugar copcentration. Temperature affected the spore
volume, nuclear nuomber and aggressiveness 4 to 20 rimes more
when they were produced on 2 or 15% glucose then when they were

produced on 30% glucose. Spores grown at 1% C and wich 15%
glucose had the greatest average volume (970 u® per spore) and
agpresaiveness (24 mm lesion after 3 days from an inoculation of
350 sporers). Muclear oumber, however, was greatest in spores
grown in 30% glecose at 15 C and 15% glucose at 25 €. The sugar
concentration of the prowth substrate and the temperature during
spove production ave Important intevacting variables when
evaluating the potential for M. fructicola epores to incite
disease.
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MUCOR PTRIFORMIS PROPAGULE LEVELS IN PEAR ORCHARDS IN THE PACIFIC
BORTHWEST. Themis J. Michailides and R. A, Spotts, Oregon State
University, Mid-Columbis Exp. Scation, Hood River, OR 97031

Mucor piriformis causes postharvest decay of pear fruit in cold
storage in the Pacific Northwest. Propagule levels of 6.3-
3,380 per gram dry sell (ods) were found in soils collected

from five pear orchards one month before harvest. Leaf, fruirc,
and air samples collected during harvest revealed ne propagules
of M, piriformis. At harvest, 2.5 - 5% of decayed fruit on the
ground were infected with M, piriformis, Two months laker the
pereentage increased to 23-50. Soil propagule levels increased
to 735-6,832/pds. S8Svil adhering te the outer surface of picking
bins had 1,042-5%,333 propagulesfeds. These resulrs show that

1) soil is the primary source of inoeculum, 23 propagule levels
increase after harvest. Hfins of fruit with adhering soil are
rautinely dipped in a tank of water hefore storage and this
appears to be how pear fruit is contaminated with M. piriformis.

a7

RELATIONSHIP SETWEEN INQCULUM CONCENTRATION OF THREE DECAY
FUNGI AND PEAR FRUIT DECAY. R. A. Spotts, OSU Mid~Columbia
Experiment 3tation, Hood River, OR 97031

The relationship between incculum concentration of Botrytis
cinerea, Mucor piriformis, and Penicillium expansum and decay
of "d'Anjou' pear fruits was studied. Wounded and nonwounded
fruits were immersed in water containing up to 2000 conidia/ml
for 5 min, at 10 C, followed by a water rinse. Relationships
between inoculum concentration and decay were nonlinear and
were best described with polynominal regression eguations. At
each inocuTum concentration, P. expansum caused more decay of
wounded fruits than B. cinerea or M. piriformis., However, M.
piriformis caused the highest percentage of stem end decay.

A line spray rinse significantly reduced decay causad by all
three fungi when compared to nonrinsed fruits., When pear
fruits were stored at -1 C and inoculated at various times up
to 22 weeks after harvest by dipping stem ends into ingculum,
decay developed in all samples.

EFFECT OF BENOMYL ON FUNGI CAUSING SIDE ROT OF PEAR. David Sugar
and Kate Powers, Oregon State University, Southern Oregon Exper—
iment Station, Medford, OR 97502.

Both Phialophora malerum and Cladosporium herbarum are assoclated
with side xot of cold-stored pears in Orcgon. P. malotum is not
sensitive to benomyl @0.6g/l, which s vsed in packinghouscs to
control several postharvest pathegens. Lesions on pears from the
orchard or packinghouse prior te benomyl application yiclded »90%
C. herbarum upon isclation, while fruir treated with benomyl pre-
dominantly yielded P, malorum. Wounded fruir inocvulated with a
mixture of P. malorum and g. . herbarum conidia developed lesions
from which both fungl were isolated, but only P. malorum was re-
covered from benomyl-treated fruit. Wounded fruit inoculared with
P, malorum and Penicillium expansum yielded only P. cxpansum upon

isolation, while benomyl-treated fruit yiclded only P. malorum.
Sterile filtrate of P. expansum cultures did not inhibic {nfection
by P. malorum. Fleld e: experiments on contrel of ', malorum may re-
quire postharvest benomyl application teo eliminate the competirive
influence of other decay fungi.

B9

COMPATIBILITY OF BACILLUS SUBTILIS BIOCONTROL OF PEACH BROWN ROT
WITH COMMERCTAL TPOSTHARVEST PROCEDURES. P, L. Pusey*, C, L.
Wilson**, M. W. Hotchkiss* and J. D, Frank]Tn®¥, USDI—&RS, *S.E.
Fruit & Tree Hut Res. Lab., Byron, GA 31008, and **Appalachian
Fruit Res. Sta., Kearneysville, WY 25430.

Objective was to determine whether wuse of Bacillus subtilis
{B-3), as & substitute for chemical control of peach brown rok,
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wauld be compatible with postharvest application of other
materials, Unaltered B-3 cultures and aqueows cell suspensions
{both consisting of 107-108 CFU mi~1) were each applied to fruit
in  combingtion with dichloran (for Rhizopus control] and
commercial  fruit waxes. Following freatment, fruit were
challenged with Monilinia fructicola spores and subseguently
incubated at 20 or 26 C° ih a moist chamber. Treatments
cansisting of B-3 in combination with dichloran and wax {oil or
water-base} resylted in greater reduction (P=0.05) of brown rot
than dichloran/wax mixture alone. This was also shown for
treated fruit held in simulated cold storage for up to 21 days
prior to fungal spore challenge and high temperature incubation.
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PREVENTAT [VE CONTROL OF RED THREAD AND PINK PATCH IN PERENNIAL
RYEGRASS. 8. B. Clarke, P. M, Halisky, C. R. Funk and R. E.

Enpet.  Hew Jersey Agric. Exp. Sen., Rutgers Universlecy, ook
Collepe, New Brunswick, NJ 08903,

In [ield turf crials gt adelphia, KJ, fungicides were evaluated
for the control of pink pateh {Limonomyces roseipellin) and red
thread (Lacticaria fuefiforsmis) on 'Pennant’ perennial ryegrass.
Foliar sprays were applied in the fall and turf was wvisually
catod for percent discase the following spring. 0Of 8 [ungicides
tested, Banner and Bayleton completely controlled both diseases,
while Chipeo 26019, Vorlan, Terraclor and Rubipan were also ef-
fective. Daconil was ineffective agasinst pink patch and only
partially effective against red thread. 1In trials on 'Diplomat'
perennial vyvegrass, 1530 nitcogen and granular fungicide combina-
tivns were cvaluated for the control of red thread. Although
nitrogen treatments alone provided poar control, they sipnifi-
cantly enhanced discase suppression in B3X of the Bayleton and
307 of the Dyrene, Daconil and Cadmium~Thiram combinatioms.
Control was independent of nitrogen source but scrongly depen-
dent on the date and rate of application. WJAES fK-11130-3-85.
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ISOLATION, PATHOGENICITY, AND [NHIBITIUN OF GROMTH WITH
FUNGICIDES OF A LEPTOSPHAERIA KORRAE - LIKE FUNGUS FROM
KENTUCKY BLUEGRASS IN MICHIGAN. ﬂ, E. Otto and J. M, Vargas
Jr., Dept, of Botany and Plant Pathology, Michigan State
University, E, Lansing, MI 48824

A fungus resembling Leptosphaeria korrae was consistently
isolated from dead patches and rings of Kentucky bluegrass from
four locations in Michigan, Laboratory inoculations and
isclations on Fylking Kenfucky bluegrass at 1%, 24, and 28 C
canfirmed the pathogenicity of two isclates, Une isolate was
induced to form pseudothecia on culms of red fescue plants
propagated in moist sand in the greenhouse. Four isclates were
tested in laboratory bipassays of PDA amended with 1, 10 and
100 wy/ml concentrations of various turfyrass fungicides, At
10 pg/ml, fenarimol, propiconazel, and benomyl completely
inhibited fungal yrowth, thiophanate-methyl and
thiogphanate-ethyl showed nearly complete inhibition, and
iprodione and vinclozolin proyided approximately 50%
inhibition. At 100 pg/ml, triadimefon was not effective in
inhibiting growth of the fungus,

73
PEFIKITTON OF BENTGRASS LEAT HEALTH AT TIE TIME OF TNFECTION BY

CURVULARTA LUNATA. 0. T, Muchowvej, Dept. de Tltepatelopia, Univ.
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Fed, de Vicosa, 36570 Vicosa, MC Brazil and Houston H._Couch,
Nept, Plant Pathology, Virginia Tech, Blacksburyx, VA 24061,

The state of health and physical inteprity of 'Penneaple’ bent-
grass {Agrostis paluscris) leawves at Lhe moments of infecrion
and celonization by Curvularia lunata was studied. Tndividun]
plant groups were grown until 30 and 120 davs after secd germin-
ation respectively. Ar these points, all possible combinations
of both the normal rtemperature regimen of 21%C and a sub-group
exposed to 38°C for 18 hr were made by clipping and net clipping
the leaves of additional sub-proups ac O, 1, 2, 16, 32 and 132
hr before Iinfostation with agueous conidizal suspensiouns of

L. lunata. Tihese studies showed that C. lunata is not able tu
infect intact bentgrass leaf surfaces. Ingress Into the leaves
can only be accomplished through cut leaf tips or already exist-
ing necrotie tissue within the laminar area. Once infection has
occurred, colonization of tissue can only be achieved in cases
of advanced leaf age or heat-Induced senescence.
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ARTIFICLAL INFECFION OF TALL FESCUE WITH ACREMOWIUN
COENQPHIALUM BY MEANS OF CALLUS CULTURE. M. €. .J'[)IiNSON]: L. P.
BUSH% ANB H. R. SIEGELJ, Depts. of Plank Pathology] and
Apronomy”, Unlversicy of Kentuecky, Lexington, KY 40546.

Calli initiated {rom peduncle tissuve of endophyte-(ree Lall
fescue plants and malntained on a modified MS medium were
inccuiated with the endophytic lungus, Acremonivm coenophialum.
This was accomplished by making a single clean incision into
the middie of 1-2 cm diameter ¢alli with a scalpel and
inserting a small amount (f.lm_mz) of myceliuvm followed by a IO
wk incubation. Appreximately 127 of the rewenerated plants
from these calli were determined to be infevted by microscopic
examination of leaf sheaths and by ELISA. Additional evidence
for the successful cstablisk t of A, cvencphialum in Lhese
plants was the accumulation of pyrrolizidine zlkaloids and
conferment of resistance to the cat blred cherry aphid. A
coenophialum was reisolated Erom leafl sheaths of the
artificially inoeulaled plants.
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INFLUENCE OF CLIPPINGS MANAGEMEWT PROGRAMS (3N DISEASE AND WEED
INCIDENCE IN COMMON BERMUDWCRASS. P. F. Colbaugh and W, E. Knoop
Texas dgricultural Pxperiment Station, Texas AsM University
PFesearch and Extension Center, Dallas, Texas 75252.

Yearly collections of turfgrass clippings in large metropolitan
areas account for a significant part of available landfill uscd
for solid waste disposal. A turfgrass clippings managenent pro-
gram called the Waste Saver Lawn Care Frogram was initiated to
eliminate the need for clippings disposal. Benefits of re-
cycling clippings are counterbalanced by a greater potential for
weer, insect and disease prublems, Comon bermudaqrass ficld
plots receiving 48.9 kg N/ha fertility at 4 or & week intervals
were subjected to three types of mowing cperations to determine
their influence on weeds and common diseases during June to
October 1984, Plots were mowed once or twice weekly at 3.5 om
using a mulching mawer or standard rotary mower with clippings
either hagged or left standing., Broadleaf weed counts following
16 wesks were lower on plots where clippings were removed;
hosever, damaging disease activity was not observed with any of
the treatment programs under comditions of limited roainfall.

76

EXOTIC DISEASES IN ZOYSIAGRASS COLLECTED IN THE ORIENT.
N. B. OtHeill, J. J. Murray, B. E. Devis, and 3. 3. Hurtt.

Agricultural Research Service, USDA, Beltsville, MD 20705,

Approximately 800 zoysiagrass specimens were ccllected in the
Orient and increazed in the greenhouse in 1982, Symptoms of
three exctic diseases were found on 200 of 26Q00 plants, &
mosaic was associated with pinwheel inclusions indicative of
petyviruses; the agent of a dwarfling disease waz not identified.
The most =zevere symptomz were irregular chlorotic streaks and
spots on leaves which frequently rolled along one margin.
Expanding leaf tips were caught in leafl sheaths, forming loops.
The agent of this chlerotic leafl roll was rapidly transmitted in
the greenhouse ameng contiguous pots of mature zoyiia, to
seedlings, and to healthy plugs from the field. Warm
temperatures (29.5 C} enhanced symptom severity, especially in
plants previocusly maintained at 18.5 C. Hot water treatment (20
min at 49 C) of zoysiagrass nodes eradicated chlerotie leafl roll
in all accessions. The causal agent was subsequently found to
be a previcusly undescribed species of eriophyid mite.
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EFFECT OF FUNGICIDES ON THE IMCIDENCE AN SEVERITY OF DOWNY
MILDEW ON CANTALOUPE. M. E. Miller*, M. J. Jeger and E. L.
Cox*, *Texas Agricmturhl Fuiperiment Station, Weslaco, TX
78596 and Department of Plant Pathelogy and Microbioloay,
College Station, TX 77843,

Chlorothalonil and mancozeb were alternately applied to canta-
loupe cvs ‘Perlita’, 'Hale's Best', 'Magnum 45', 'Dulce’,

'TAM Uvalde' and 'Dulce x TP 21" to control downy mildew

caused by Pceudoperonospora cubensis (Berk. & Curt.) Rost. Im-
cidence and severity ratings were recorded far five weeks by
counting the number of leaves with lesions and estimating the
percentage of leaf area killed, respectively. Funaicide treat-
ments had different effects on incidence and severity of

dowry mildew. Incidence ratings were not significantly differ-
ant [P=0.05) between treated and nontreated plots even though
disease incidence increased significantly with time within all
cultivars. Severity ratings, however, increased with time and
differed significantly between treated and nontreated plots
within all cultivars.
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MYCELIAL GROWTH AND INFECTLON OF CARROT ROOTS BY RHIZOCTONIA
CAROTAE. Z. K. Punja, Campbell Institute for Research and
Technology, Route [, Box 1314, Davis, CA 93%ele.

Processing carrots grown at Mapoleon, (B and stored for 3-4 mo at
3 ¢ developed natural infections due to Ehizoctonia carotae
radar, the causal organism of crater rat {CHI Description Ho.
408}, Symptoms of disease, which included pitting of the roots,
were reproduced within 2 mo after inoculation of roots with
mycelial plugs of each of eight isclates of the pathogen;
sclercktia formed on the surface of roots. Linear growth in
culture was yreatest (0.75 em/day) on malt and V-g julce agars at
20 C. In a defined liquid salts medium, maximum dry weight after
10 days at 20 Covcurred with asparagine as the nitrogen source
and with glucose:pectin [1:1) as carbon sources. The fungus
produced oxallc avid during yrowth and endo-polygalacturanase
{PG) activity was detected in culture and in infected tissue.
Mecrosis and death of the tissue cccurred in advance of fungal
penetration of cells and resulted from secretion of oxalic acid
and endo-PG; crystals of calcium oxalate were abundant. Ho
specialized infection structures were produced by the pathogen,
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RESERYOIR SOURCE OF TOMATC SPOTIED WILT YIRUS AND ITS INSECT
VECTOR IN HAWAII. . ,J, Cho, H, Mau, DO. Gonsalves® and W. €.
Mitchell. \University of Hawaiil, Kula 96790 and Honolulu, HI
96822 and *Department of Plant Pathology, NYS Ag. Expt. Stn.,
Cornell Undversity, Geneva NY 14456,

Temato =2potted wilt has seriously alfected production of
lettuce, tomato, and bell pepper in the major agricultupral
areaa of the state, Comprenensiye field surveys to ldentify
important tomate spotted wilt virua (TSWY) source planta via
ELISA and insedt vector socurcea have been initiated., Seven new
hosts have been implicabed through ELISA and fwrther
conlirmatory teats are being conducted. Thess hosta include:
Melilotus officinalis, Portulacn glersces, Arctium lappa,
Alternanthers gessilis, Leonotis npapaetaefolia, Ipomoea
copgeata and PBrassica pskinensls var. pak chel. Four weed
species found in abundant pumbers within and outzlide of major
Kula farming areas on Mauwl are malor reservoirs for TIWY and
its insect wvector. These weeds inelude: Malye paryiflora,
Yerbescina encaloides, Bldens pllosa and I. gonzegts.
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A TOHATO DECLINE OF UNKNOWN ETLOLOGY [N IMPERIAL VALLEY. Ch.
F, F, Laemmlen, A. F. Van Maren, R, M. Hndo*, and R. 4.
Yalverde*, Cooperative Extension, El Centro, C4 32247 and
Department of Plant Pathology*, University of Callfornta,
fiverside, CA 92521,

& tomato disorder designated as “tomato decline” has aflected
fresh and processing tomalo producticn in Imperial Valley., CA
slnce 1977. Entire fields ave eoften affecled. [Initlal symp=
toms appear as cessation of growth after 1-2 flower cluslers
have sel. Leaves are reduced o eize, cup downward, then
become thick and brittle. As the disorder progresses, leaves
yellow, develop necrotic margins, and older leaves die prema-
turely. Frult set is greatly reduced, fruits size poorly and
sunburn easily due teo lack of Ffoliage. Roat systems are
reduced but appear nermal in other respects. To dake no patho-
gens lncluding viral pathsgens or other faclors have heen con-
aistently associated with Lhe disorder. VField and greenhouse
trials are underway to Identify the factor{s) causing Lho
decline.

a2

OCCURRENCE OF SHMAP BEAW BACTERIAL BLIGHT PATIOGENS N WILD
LEGUMES. M. J. Goode, D. J. Hagedorn, amd 1. K. fross, Lepe.

of Plant Pathology, Univ. of Ark., Fayottewville, AR 27015 Degt.
of Plant Pathology, Univ., of Wisconsis, Hadsaon, WD 3700

hegrow Sged Co./Sub-Upjohn Co., Kalamazoo, M1 47unl.

Bacterial tsnlates were obtained from eaf und stem lesions ou
haicy vetch, Vicia willosa, and common wetch, V. sativa, prome-
ing wild at 12 sites in cluse proximity to, oF ranging up to 5
miles from commorcial snap bean, Phascolus vwalgaris, fichd- oo
hrkansas and Tennesses. Pathogeonicity studics woere madge by oin-
wrulating young bean plants and detached junds. Weakly 1o Tyl
ly pathogenie isolates of ProwdoMonas sSyringde pv. SyEInNgas
were obtained from every site. Weakly to highly pathegenic
isolates of Xanthomonas compestris pv. phasenli were olitained
from leaf lesions an kudzy, Pueraria thusbergiana, ygrowlog at 4

sitos in Arkansas, Mississippi, Tenpessce, Loulsland, dud Ala-
bama. Highly palhogenic iselates of Psewdomonas syringae .
phaseolicola were obtained from A of the 9 sites representing

every stake. Weakly to highly pathogenic isalates nf X,
campestris pv. phasegll wers abtained From eviery =it
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ASSOCIATION OF COMMON RAGWEED WITH SCLEROTINIA ROT OF CABBAGE
IN NEW YORK STATE. #. R. Dillard and J. F. Hunter, Department
of Plant Pathology, New York State Agricultural Experiment
Station, Cornell University, Cepeva, NY 14456,

In 1984, Sclerotinia sclerstlorum caused significant losses in
severzl flelds of cabbage (Brassica oleracea L. var. capitata)
in New York. A wet growlng season provided ideal envivenmental
conditions for disease, and prevented normal cultivation for
weed control. Selerorinia rot of cabhage fregquently was aspBoce
iaved with the presence of common ragweed {Ambrosia artemis{-
ifolia L.), a known host of S. sclerctfprum. Ragweed flower
parts and whole plants were Infected and bridged the infectien
to cabbage. In laboratory tests, sscospores of §. sclerotiorum
infected male and female ragweed flowers, and chBEEE_TEE;EEFF
became infected when in contact with these flowera. Ragweed
pallen alcne served as a substrate for 3. gclerctiorum, but
only resulted in leaf infectf{ons when present in large clumps.
Ascospotes did not infect ragweed or cabbage leaves without an
exogencus food base.
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CHARACTERTZATION  OF  SEVERAL  ISOLATES OF  CORYMEBACTERIUM
INSIDEOSUM AND  THETR APPLICATION IN SCREENING A T
RESISTANCE IN ALFALFA, John Kao, Jeff Johnson and Tke Kawaguchi,
PLANT GENETICS, THC., 1930 FiTth Street, Davis, CA 95616,

Gram-positive coryneform bacteria were isolated from field-grown
plants showing bacierial wilt symptoms in {alifornia. Twelve
isnlates were compared with sevenm isolates received from other
laboratories for their biochemical c¢haracteristics, pigmentation,
plasinid content and virulence on alfalfa, Cultivar Ranger. The
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nineteen isolates differed slightly in the seven biochemical
characteristics tested; however, they varied considerably in
their yirutence. Two major types of pigmentation were observed:
the apricot-crange type; and the yellow-blue type. Virulence on
alfalfa was found in both types of bacteria. Although isolates
varied in their plasmid content, several isolates from widely
separate locations had similar plasmid content, An experiment
designed to study the responses of eight alfalfa cultivars to the
infection caused by two virulent isolates, each representing ane
of two pigmentation types, showed that the resistance ratings
agreed in most cases with the previously published ratings.
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EFFECT OF CORYNEBACTERTUM FLACCUMFACLENS ON YILLD UF ZORNTA
GLABEA AND PHASEOLUS YULGARTS TN COLOMBIA. Jillian M, Lenné, A,
Chavarro and C. Lopez, Tropical Pastures Pregram, CIAT, A.0.
6713, Cali, Colombia.

The incidence and scverity of bacterial wilt caused by €. fla-
ccumlaciens was studied in several P, vulparis varieties and
Lhe tropical pasturc legume Z. glabra CIAT 7847 at the CIAT
Research Station, Santander de {uilichao, Colombia., Dry matber
losses of 81.4% in Z. plabra and grain yield leosses of 46,0%
and 71.3% in P. wulearis varieties PI 13677 and Porrille syn—
Lhetic, respeclively, were measured. Levels of bacterial
infection of up te 52.5% and 88.BL were registercd in seed of P.
vulgaris and 2. glabra, respectively. The correlation coeffi~
cient petween X bacterial infection and ¥ seed permination was
-0.87. The pathegenicity of isolates of €. flaccumfaciens from
Z. glabra to P. vulparis was confirmed.
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CORRELATION  BETWEEN
SUBSP. XYLl AND SUSCEPTIBILITY TO
DISEASE TN SUGARCANE. M. J. Davis, and N, A, Harrison,
University of Florida, 1FAS, REC, 3205 <College Avenue,
Ft. Lauderdale, Florida. 33314,

POPULATIONS  OF  CLAYIBACTER  XYL!
“RETOOR — STUNTTRG

Poputlations of C. x. subsp. xylf in sap extracts were enu-
merated by direct-counts o uorescent-antfbody stained
cells, Extracts were obtained by centrifugation of stalk
internodes. The third interncde above the ground was
sampled. Two internodes (plant crop} or one internode (first
ratoon crop) were taken from the oldest stalks of each plant
on three gpccasions at & wk intervals during the latter half
of each growing season, Four to 15 infected plants of each
of 10 cultivars were studied. Generally, pathogen popula-
tions developed at a faster rate and to a greater extent in
susceptible cultivars, Wher the overall populations
{cells/ml) for the cultivars were compared to yield-reduction
{kg/stonl) data, there was a high correlation {r = 0.90; null
hypothesis: slope = 0, P = 0.0002).
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DETECTION OF BATOON STUNTING DISEASE BACTERIUM, CLAVIBACTER XYLIL,
IN SUGARCANE BY DOT BLOT MYBRIDIZATION. J. M. Kamso~Prart and
¥. E. Damann, Jr., Dept. of Plant Path, and Crep Physiol., La.
Agric. Expt. 5ta., la. State Univ. Agric. Ctr., Baton Rouge, la.
J0803.

We have demenstrated that dot bhlor hybridization has the poten-
tial te be an effective system to detect Clavibacker xyli in
sugarcane sap. Pure cultures of the bacterium were used to lso-
late DMA by alkaline lysis, phenol extraction, and cesium chlo-
ride centrifugation. Chromosomal DNA was digested with Pst 1,
cloned into the plasmid pUC 1% and used to transform E. coll JM
83 cells. The cloned inserts and C. xyli chromosomal DNA were
radiclabelled by nick translatlon and tested for their abilicy
to hybridize with purified DNA and cultured cells of C. xyli.
All the probes hybridized with . xyli DWA and cells. Hybrid-
ization alse occurred with sap from infected sugarcane bul no
hybridization cccurred with sap from healthy sugarcane or with
Aprobacterium tumefaciens which was used as a negative control.
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USE QF BIOLYUMINESCENCE TO MONITOR ACROBACTERIUM, ERWINIA,
PSEUDOMONAS AND NANTHOMONAS IN PLANTS. Shaw, J.J., Close, T.J.,
Engebrecht, J.*, Kado, C. I., Department of Plant Pathology,
University of California, Davis, CA 95616, *Scripps Institute of
Qceanography, La Jolla, CA,

1288 PHYTOPATHOLOGY

Monitering phytopathogenic bacteria in planta generally requires
disruptive anmalysis of the host tissue. Insertion of biclumines-
cence genes into speciecs of Agrobacteriwn, Peeudomonas, Xantho-
monas and Eruinie permits the detection of bacteria during the
course of an infection with photegraphic film or a photomulei-
plier, leaving the host and the bacteria essentially undisturbed.
The bicluminescence genes (lux) of Vibric fischerti were inserted
into broad host range cloning vectors (Clese, T. J., 2ailtlin, D.,
Kado, C. I.,, 1984, Plasmid 12:111-118). Constitutive expression
of the luz genes was obtained by substituting the promoter of an
antibletic resiscance gene for the Juz regulatory region.
Following intreduction of the lux penes, species of the above
genera emitted wisible light in vitro and their colonization of
plant tissues was observed as changes in patterns and levels of
Tight.

PEOPERTIES OF A PECTOLYTIC STRAIN OF CYTOPHAGA SP. ASSOCTATED
WITH POST-HARVEST ROT OF BELL PEPPERS. C.H, Liac and J.M, Wells
USDA—ARS, Rutgers University, Wew Brunswick, NJ 08903,

An aflagellated, orange-pigmented bacterium tentatively
identified as a member of the genus Cyvtophaga, was isolated from
a bell pepper showing maceration symptoms. This bacterium
{strain PF062) possegssed cultural, and biochemical properties
that were different from any other soft-rorters previously
deseribed. The cultured organism, capable of causing soft-rot
of pepper, potato, and squash was Gram-negative, thin elongated
rod {0.2-0.3 x 3-53 pi: and was motile by gliding on s0lid
surface. A variety of extracellular depolymerases [(amylase,
velilulase, and protease) were produced by the strain PFOGZ,

The pectate lyase and polygalacturonase were induced in media
centaining pectin, polygalacturonic acid, or polypectate. Very
little or no activity of pectin estevase, and pectin lyase was
found., This bacterium could he readily differentiated from
Flavobacterium pectinovorum (ATCC 19266) by its spreading growth
on agar media; its inability to reduce sucrose; and its

stronger macerating ability.
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A SURVEY OF GEORGIA AND FLORIDA FOR THE PRESENCE OF COPPER
TOLERANT PHYTOPATHOGENIC BACTERIA., R. D, Gitaitls, Ceastal
Plain Station, Tifton, GA, T. B. McInnes, Dept. of Plant Path-
ology, Univ. of Georgia, Athens, GA, and 2, B, Jones, Gulf
Coast Research Station, Unilv, of Flporida, Bradenton, FL.

Reactions to copper by 150 strains of bacteria represent-

ing 20 species were varied when assayed onto nutrient agar
amended with different lavels of CuS0, SHZD. Pseudgmonzs
cepacla, P. viridiflava, and Xanthomgnas campestris pv.
vegicatoria (XCV) grew in the presence of 128 ppm of copper.
Strains of P. syringae pv., tomato and P. cichorii tolerated up
te 32 ppm of copper, whereas strains of ¥, campestris pv, pruni
and pv. vignicola were sensitive to B and 4 ppm of copper, re-
spectively, However, when assgayed in solutions of equivalent
levels of copper that were prepared from either CudH, or

Cus0, 5H,0, only XCV was tolerant to copper. Consequéntly, an
assay in liquid containing water—scluble copper may be better
correlared with detecting bacteria tolerant to copper bacteri-
cides In the field rather than an assay on agar,

91

MULTIPLE DISEASE RESISTANCE IM POTATO CULTIVARS WITH Splanum
phureja AND S, demissum BACKGROUND, E. R. French, Internation-
al Potato Center [CIP), Apartada 5969, Lima 100-Feru.

Solanum phureja PI 3104339 and PI 310491 selected for resistance
to Pseudomonas solanacearum in Colombia (CCC 1339 and CCC 1384,
respectively) were utilized in crosses with late blight {Phy-
tophthora infestans} resistant Mexican varieties (5. demissum
background) to develop tetraploid cultivars (BR clenes] by L.
Sequeira and P, R. Rowe at the University of Wiscensin., Field
testing in Peru resulted in varieties Caxamarca {BR63.74), Mo-
linera (BR63.65} and Amapola (unknown BR). Further distribution
of these, sister Tines and additional crosses made at CIP led to
the selection of BR69.84 (Domoni) in Fiji, BR63.15 in Peru, BR
63.76 in Kenya, and CIP 377847.5 and CIP 377852.2 in Sri Lanka.
These eight cultivars were resistant to P. solanacearum and P,
infestans fn one or more of seven countries, four were resist-
ant to PLRY, three were heat tolarant, twe Alternaria blight
resistant and one PYY resistant.
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MONOCLONAL ANTIBODIES USEDR TO IDENTIFY SOURCES OF CABBAGE BLACK



ROT. A. M, Alvarez, A. A. Penedict, C. Y. Hizumoto, and
K. J. Trotter. Umdversity of Hawali, Honolulu, HI 96822,

Xanthomonas campestrls was detected by ELISA on seeds, leaves,
and plant debris of grucifers and on weeds and lettuce using
rabblt antiserus relsed to cne atrain of Xo pv, caRpectiris.
Cultures aleo werse isclated on starch-pethionine medium and
tested with monoclonal antibodiea {(MCA) to determine thelr ase-
rotypes. Strains recovered from symptamless cabbage seedlinga
and those showing mild chlorosis were in previcusly identified
Xce serogroups. Most Xapnthomonas strains recovered from non-
cruclferous weeds and jettuce falled to react with crueifer-
speclfic MCA. However, Ul strains isclated from mildly recrotic
lettuce leaves were identified as Xee with MCA and caused black
rot on cabbage. In contrast, the commonly cceurring lettuce
pathogen, Xe pv. yitisns, caused no symptema on cabbage and
could be distinguished fpeom the I Yee strains by reactions with
5 MCA. Thus, lettuce harbored both pathovara of X. cambpatrls
and pay serve as an additional source of Xee strains.
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OCCURRENCE OF BACTERIAL WILT ON POA ANNUA AND OTHER
TURFGRASSES. D, L. Reberts, J.”W, Vargas, Jr. and R.
Detweiler, Dept. of Botany and Plant Pathelogy, Michigan State
University, East Lansing, MI 43824

A disease of unknown etiology cccurred on annual bluegrass {Poa
annua L.} at locatioms in Michigan and Pennsylvania in 1984,
Affected plants quickly wilted from leaf tips to the crown. A
bacterium was consistently isolated from diseased tissue and
shown by inpculation to be the causal agent. Bacteria were
also isolated from diseased Nimisilia creeping bentgrass
{Agrostis palustris Huds cv. Nimisilia} and from diseased
Seaside creeping pentgrass from Ohio. The three bacteria from
annual bluegrass, 'Nimisilia' and 'Seaside' exhibited
biochemical-physiological, cultural, morphelogical,
pathological and yrowth characteristics similar to those of
Xanthomonas campestris pv, graminis, the cause of bacterial
wilt of Toronta creeping bentgrass, Host range studies
suggested that these bacterial pathogens were highly specific
for their respective hosts,
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PATHOGENICITY OF BACILLUS CIRCULANS TO DATE PALM {FHOENIX
DACTYLIFERA} SEEDLINGS. J. V. Leary, UDepartment of Plant

Pathelegy, University of California, Riverside, CA 92521.

Bacillus circulans was reporied earlier to be a consistent and
destructive conLaminant of date palm tissue cultures. Seeds of
seven varieties of date pslm were soaked for B0 min 1in a
suspension of 109 cells of a B. girculans culture which had
been obtalned from a tissue culture specimen. After 10-12
weeks . the percentage germination, seedling height and
seedling fresh welght was significantly decreased for some
varieties when compared to those parameters for control seeds
soaked in water. In addition, seedlinga of two varleties deve-
loped tip necrosis which eventually spread the length of the
colenptile, resulting LIn death of the seedling. The progressa
of Lhe necrosls and death is simllar to an unknown disorder
geen in date pslm offghools in the field.
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PURPLE TOP AS A CAUSE OF CHIP DARKENING IW PROCESSED POTATOES.
E.E, Banttari, Department of Plant Pathology, University of
Minnesota, st. Paul, MN 55108; P. Orr, USDA Potato Research
Laboratery, East Grand Forks, MN 56721; and O, Preston, Potato
Extension, University of Minnesota, East Grand Forks, MN 56721.

Field experiments for two years tn which aster leafhoppers
{Macrosteles fascifrons), infected with aster yellows
mycoplasma-1ike organism (AY-MLO) were introduced into caged
plots, resulted in purple top in the exposed potato plants.
Tubers from the purple top plots and healthy check plots were
harvested, stored and processed, and cnly the chips from tubers
from the purple-top plots were discolored. In both years the
results af these experiments suggested there are differences in
varietal susceptibility to the intensity of discoloration. It
appears also that this purple top-related problem becomes
evident only after tubers have been stored three or mere months.
Tubers from plots exposed to non-infected aster leafhoppers aor
from non-exposed check plots produced chips that were bright and
considered normal for the trade.
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BACTERIAL GALLS OF CYPSOPHILA PANICULATA CAUSED BY ERWINLA

HERBICOLA IN CALIFORNIA. P. A. Gooksey., TDecpt, of Flanl
Pathology, UniversiLy of Californfa, Riverside, €A 92521.

SympLoms resembling crown gall disease were obscrved on
Gypsophila paniculata plants in southern Califorafa. Kooted
cuttings from several nurseries had galls at Lhe pruned end that
were 1-2 em in dlameter. The galls were soft, 1ightL brown in
color, and were usually reotlLed. HMarure fleld-grown plants had
large galls up to 10 cm in diameLer just belew Lhe soil line that
were moft and friable. The presence of large galls was ofLen
associated wilh stunting and reduction in flewer production.
Many plants with galls evenlually wilted and died. Decompo-
sitleon of palls and a sofL toL of Lhe §lem were assoclaled with
the wilted planis. Although AgrobaclLerium was isolated from
galls and sol} arcund infected plants, no galls were produced
by Iinceulation of these isolates Lo wounded Gypsophila or tomate
plants in greenhouse Lests, However, gall symptoms were repro-
duced in repeated greenhouse tests when fiypsophila was 1nocu-

lated wilh strains of Erwinia herbicola recoverved from galls
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RELATIYE SUSCEPTIBILITY OF RED RASPBERRY CLOMES TO CROWN GALL.
C.L. Zurowski, R.J. Copeman and H.A. Daubeny. Plant Science
Dept., #248-2357 Main #al[, University of B.C., ¥Yancouver, B.C.
¥6T 2A2 and Agriculture Canada Research Station, 6660 N.W.
Marine Drive, Vancouver, B,C. V6T 1XZ.

The relative susceptidbility of 13 clones of red raspberry to
crown gall was evaluated in an outdoor, replicated pot trial.
Rooted cuttings were planted in pasteurized greenhouse inix
artificially infested with four levels of a biovar 2 strain of
Agrobacterium tumefaciens isolated from a galled raspberry root
obtatned TacalTy, Although no clone was immune at the highest
incculum Vevel used, the cultivar Willamette having a mean gall
number per plant of 0.4 was considered highly resistant.
Cultivars Heotka and Canby with mean gall numbers of 9.8 and
12.6 respectively, showed intermediate resistance., Cultivar
Haida and B.C, selection 72-1-7 had significantly more galls
than Skeena, an important commercial cultivar. The remaining
cultivars and selections were as susceptible as Skeena. These
data explain why crown gall was not a problem in the Pacific
Northwest when Willamette was the only widely grown cultivar.

99

PATTERNS OF FUNGAL COLONIZATION OF ROOT SYSTEMS OF TQBBACCO
SEEDLINGS. J.T. English and B.J, Mitchell, Plant Pathology
Dept., Univ. Florida, Galnesville, FL 32611.

Populations of Fungi associated with tnbacco Tuot systems were
examined periodically over a 4-wk period of seedling growth in
raw and autoclaved soils to provide insight into microhial com-
munity development as asscciated with vont infection by Phytoph-
thora parasitica var. nicotianae. Populations nf detectable
fungl 1n hoth the riizosphere and vrhizoplane were consistently
grester for root systems developing in raw soll than in auto-
elaved soil, Funpal diversity assocciated with reoots was consis-
tently greater in raw soil than in autoclaved seil; the dominant
funel varied with cime and soil type. The distribubion of fun-
gal hyphae at the rhizoplane of seedllogs, as determined by dirc-
ect ohservation, was found to be highly aggregated. Such apgre-
pation was greater in avtoclaved soil than In raw sell as shown
by the higher values »f Lloyd's index of patchiness (LIP) asso-
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ciated with the former treatment. Mean crowding {mean- LIPY af
bvphae within colonized roglons of the rhizoplane was greater in
riaw sull chan in autovlaved soil.
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INFLUENCE OF NUTRITION AND CARBON DIOXIDE ON SCLEROTIAL FORMATION
AND CORD DEVELOPMENT IN SCLERCTIUM ROLFSII AND 5. DELPHINIL. Z.
£ Punja, Campbell Institute Lor Research and Technology, Roufe
1, Box 1314, Davis, CA 95616.

The influence of a step-down in the level of carbon (C] or
nitrogen (N) and of mutrient deprivation, impeosed after initial
growth of Sclerotium rolfsii and 5. delphinii had occurred, on
subsequent formation of sclerotia and cords was investigated
using split-plate {compartmentalized} petri dishes. One-half of
the dish received a salts medium {with 20 g/L glucose and 1. g9/L
NH4NO 57 CiN ratio of 22:1) which was inoculated {side I}. In the
other ?\alf {side 8}, the level of gluccse was stepped down to 15,
10, 5, or Q0 g/L, or NH N0 was reduced to 0.75, .5, 0.25, 0.125,
or 0 g/l. Sclerotial proauction on side § was rated after 3 wk
of incubation at 24-28 € with 12 hr/day light. Greatest
sclerctial predoction occurred when mycelia grew from side I onto
side & containing 20 g/L glucose and 0.25 g/L HH,NO, (C:N =
92:1}, Cords developed on side S only under nutrient~deprived
conditions (no C or N} but few sclerotia formed. Sclerotial
formation was inhibited in cultures exposed to @y > 4%
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HATURAL SENESCENCE OF WHEAT RODT AND CROWN TISSUES IN RELATION
TO PARASITISHM BY HMIGRODOCHIUM BOLLEYI. E. T. Fape and R. W.
Smiley, Dep. of Plant Pathology, Cornell Univ., Ithaca, WY

#H. bollevi is frequently isclated from diseased root and crown
tiggues of wheat, but it is generally regarded as a minor
pathogen. Cytelogical studies were conducted to determine the
nature of the apsociation between W, bglleyi and cells af the
root system thet dieplay natural senescence phenomena.
Senescence of cells in root and ¢rown tissues was monitored by
logs of nuclei as indicated by several staining techniques.
Natural senescence was cbserved in seminal and corenal root
cortices, in scutellar tissues, and in leaf bases of 15-37 day
old plants. Colonization of root cortices by M. bolleyi was
initially intercellular, but became intracellular aoce cells
had senesced. Colgnizatica of coleorrhiza, epithelis, and
cortical cells of the scutellar node was algo correlated with
natural senescence. Peoetrabtion of the endodermis and atele
had not occurred in 62 day old plants. Apparently, M. bolleyi
is & weak parasite that is adapted to colonizatior of naturally
senescent cell layers.
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ASSOCIATION OF MICROBISPORA SPP, WITH ROOTS OF APPLE SEEDLIMGS.
5. WM. Mestcott 171 and S. ¥. Beer, Department of Plant
PatheTogy, Cornell University, [thaca, NY 14853 USA.

In studies of the etiology of apple replant disease (ARD),
small lesions were consistently observed only on roots of apple
seedlings that had been grown in s0i1s conducive to ARD. The
lesions contained profusians of hyphae about 1 pm in diameter,
similar to actinomycete hyphas. TIsclation frem lesions
routinely produced a mixture of actinomycetes similar to Micro-
bispora amethystogenes Monomura & Chara and/or M. diastatica
Horomura & Ohara, When apple seedlings were planted in steamed
ABD-conducive s0il, amended with ARD-conducive soil [1-5% V/V),
together with single strains of Microbispora, lesions developed
and actinomyetes similar to the introduced strains were
iselated. Lesions did not develop on roots from non-canducive
or steawed conducive spils amended only with mycelia of
Micrebispora, Although it is clear that Micrebispora spp. were
associated with lesions on apple roots, the actinomycetes alone
did not cause the lesions, Apparently, interaction with other
factors 15 required for infection of roots by Microbispora spp.
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PATHOGENESIS OF BLUEGRASS BY PHIALGPHORA GRAMINWICOLA, IN RELA-
TION TQ ROOT CORTICAL DEATH. R. W. Smiley and D, E, Giblin,
Dept. of Plant Pathology, Cornel) Univ., Tthaca, MY 14853,

Root cortical death (RCD) in grasses and cereals is a natural
process closely associated with autolysis of nugled.

P. graminicola {Pg}, a nectrotrophic parasite of grass roots,
induces no vascular necrosis at 14-22 C, but dees 50 on
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susceptible Kentucky bluegrass cuitivars in unshaded turfs at
=24 €, The assoctation of Pg with RCD in bluegrass was studied
under shaded and nonshaded conditions at 14, 24, and 29 C,
using numbers of nuclei as an indicator of RCD, AnucTeation
rates in the cortical layer nearest the andodermis were
directly proportional to temperature, and Pg colonized the
stele only in roots with few cortical nuclei. Shading reduced
the rate of anecleation at 29 C, had no effect at 24 C, and
enhanced it at 14 €, RCOD was a usefyl and quantitative
indicator of environmental effects which influence the
susceptibility of grasses to pathogenesis by Pg.
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INFLUENCE OF AN UNTDEMTIFIED ECTOTROPHIC FUNGUS ON SIX CEREAL
SPECIES AT THREE TEMPERATURES. R. W, Smiley and M, C. Fowler,
Dept. of Plant Pathology, Cornell Univ., lthaca, NY 14853,

In Germany, en unidentified, dematiaceous fungus (UDF} is a
minor pathogen eof corn roots and suppresses take-a!l of wheat
via competition with Gaeumannomyces graminis var. tritici (Ggt)
at 22 C. A similar fungus in Wew York 35 associated with a
high temperature disease of turfgrass, and is isctated from
turf by using wheat in trap-crop bicassays, Pathogenicity of
the UDF to cereals was studied at 14, 24 and 29 C. Inocula-
tions with UDF caused 1ittle or no root rot at any temperature
on spring wheat, barley, oats, triticale and rye. The UOF
enhanced growth of rye at 14 C, wheat and barley at 24 C, and
oats at 29 C, and it suppressed growth of rye at 24 and 29 C,
UDF rotted cortices of corm at 24 C, but did not affect growth
at any temperature. Dual-inoculation of spring wheat with UDF
and Ggt reduced growth less than did Ggt alome at 24 C, was
equivalent to Ggt alone at 14 C, and had an additive negative
effect on yield at 29 C.
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FATHOGENICITY OF PHIALOPHORA GRAMINICOLA TO SIX CEREAL SPECIES
AT THREE TEMPERATURES., R. W. Smiley and M. C. Fowler. Dept.
af Plant Patholegy, Cornell University, Ithaca, NY 14853,

Biocontral of take-all (caused by Gagumannomyces graminis var,
tritici - Ggt) on wheat in several countries is attributed in
part to competitien by P. graminicola (Py), based on studies
conducted at 15-22 C. Summer patch of turfgrasses in North
America is incited by Pg at -24 C, and the incitant is isplated
from turf by using wheat in trap-crop hicassays. Pathogenicity
af Pg to cereals was therefore studied at 14, 24 and 29 €. Py
severely reduced graowth of barley, triticale, and spring and
winter wheat at 29 €, had intermediate effects at 24 C, and no
effect at 14 €. Corn sustained moderate to severe cortical rot
2t 29 €, but growth was not affected by Pg at any temperature,
Pg did net cause root rat or redioce growth of oats or rye at
any temperature, and enhanced the growth of rye at 14 C. Dyal-
inoculations of spring wheat with Pg and Ggt did not suppress
take-all at 14 and 24 C, and had additive negative sffects on
yield at 22 C.
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EFFECTS OF DURATION AWD TIME OF INITTATION OF FLOQDTRG ON
SOYREAN EMERGENCE. R. 5. Ferriss, Department of Plant
Pathology, Unlversity of Kentucky, Lexington. KY 40544,

Carboxin-thiram treated or uncreated sovbesn seeds were planted
in wntreated or pasteurized soll. Soil was flooded for O o 3
days starcing immediarely after planting, or was Elooded for 3
days starting 1 to 4 days after planting. Soll moisture was
then returned to near optimum for emergence {EM). When flooding
started immediately after planting, #M from untreated seeds
declined steadily with time to <20% at 5 days [looding in both
solls. Emerpence [rom Lreated seads did not decline to below
80% until »4 days [looding in both soils. The relative affacts
of soil and seed treatment ware influenced greatly by the
starting time of flooding. In untreated soil, seed treatment
greatly Increased EM only when flooding started <2 days after
planting. In pasteurized soil, seed treatment increased EM oniy
when flooding started <24 hr after planting. ‘The mechanism{s)
of flopding Jamage appears to depend on the seed germinallon
stage at the start of flooding.
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GROWTH PROMOTION OF APPLE ROOTSTOCKS BY RHIZOBACTERIA.

A.J. Caesar and T.J. Burr, Department of Plant Pathology, New
York State Agricultural Fxperiment Station, Cormell University,
Gaeneva, NY 14456,



Strains of root-zone bacteria applied to apple rootstock liners
increased growth of the liners when planted In apple replant
s0il, in greenhouse and field experiments. Liners of clonal
roptstocks M7 and M26 dipped in a hacterial formulation of gum
xanthan and coated with tale exhiblced significant increase in
total plant welght, ranging from 3B-121% in greenhouse studies
and 27-66% in fleld studies. Significant growth increases were
correlated with reduced colonization of liner roots by various
fungl (e.g., Cylindrocarpon sp., Rhizectonls selani and Pythium
epp-): There was also an average increase of 43% in the number
of lateral root origin pnints on rootstocks. Growth promotion
may be due to a veduction In fungal reot colonizatien, and
possibly a protection of the rootstock axls, allowlng lateral
root development.

108

PHENOTYPIC COMPARLISON OF APPLF PLANT GROWTH-PROMOTIRG BACTERIA
FROM NEMW YORK SQILS. A. J. Caegar and T. J. Burr, Department of
Plant Patholepgy, New York State Agricultural Experiment Stationm,
Cornell University, Geneva, WY 14456.

Strains of rhizohacteria which increased growth of apple
seedlings In the greenhouse or apple rootstock liners in green-
house ar field studles were compared for characteristics assoei-
ated with prowth-promoting abilicy in studles by others. Apsays
such as in vitre broad spectrum antihiosis, osmotolerance,
mobility, EDDUA tolerance and apple root adherence, indicate
that New York straine vary suhstantially with regard to these
parameters. Data indicate that for New York strains no
definitive traic or set of tralts could be assoclated with
growth-prometing ahility. Selectien of rifamplein resistant
{100 ppm} mutants resulted in a loss of in vitro broad spectrum
antibiceis in a high proportion of single colopy strains derived
from wild type parent strains exhibiting in vitro broad spectrum
antihicsis. The phenotypic traits of these mutants in
comparison to their parent stralns is discussed.
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TAKE-ALL OF WHEAT AS AFFECTED BY TILLAGE AND DOUBLECROPFING.
C. S. Rothrock, Dept. of Plant Pathology, Georgia Experiment
Station, Experiment, GA 3021Z.

Plots were estabi{shed in the fall of 1982 to evaluate the
effects of tillage and wheat/soybean doublecropping on take-all
of wheat, The experimental area had been doublecropped using
consarvation tillage since the fall of 1977 and take-all has
been ohserved in this area since 1982. Treatments fncluded
tiTlage (conventional vs, no) and cropping system {wheat/fallow
vs. wheat/soybean). In 1983 the percentage of infected plants
was 28%. Tillage did not significantly infiuence disease
severity or incidence. Disease incidence in 1984 increased to
76% and both disease severity and incidence were higher in

Tots with conventional tillage. No differences were found
etween the amount of organic material sieved from soil between
the two tillage treatments. Take-all was not affected by
wheat/soybean doublecropping.
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EFFECTS {F S[0LARIZATIGN OF SOIL AMENDED WITH CARBAGE RESTDUES
ON FUSARIUM OXYSPORUM f. sp, CONGLUTINANS RACE 5.  .Jose
Ramirez-Villapudua and D, E, Munmecke, Dept. of PlanL
Pathology, University of California, Riverside, CA 92521,

F. oxysporum f. sp. conglutinans (Foc) was practically elimi-
nated and cabbage yellows was undetectable in 2 fleld in which
plant amendments were combined with eoil solarizaiion. Chopped
cahbage heads were dried, collected, and mixed in soil. Plors
were covered with clear polyethylene tarps for 4 wk in August.
Both solardlgalien and cabbage amendments reduced disease
geverity and populatioms of Foe, but not as much as the comhi-
natlon of solarization and cabbape amendmenLs., Disease severiLly
and Foc populations in pots buried in the field were markedly
reduced by amendments of cabbage, kale, and nmustard; moderately
reduced by alfalfa hay; and increased by wheat siraw, chicken
manure, and steer manure. Funglitowxic gases were detacted From
cabbage—amended solls. Contrel may be due to an Ilncrease in
rate of production of gases (C), and Lo an increase in time of
treatment due to tarping (T), thus producing fungitoxic CxT
products.

i1

INDUCED SUPPRESSIVENESS IN SOLARIZED 30ILS.
A. GCreeenberger, #Anat YUEEU and J. Katan. Yolcani
Center. ARO, Bet Dagan 50250 and DeotT o Plant

Pathelogy and Microbiolegy, Yhe Hebrew Universily of
Jerusalem, Rehovot TG00, Israel.

Soil sclarization often produces a long term effrect
in disease contral, This might result from induced
sugpressiueness which del@{s reinfestotion, In many
but rot all tested soils, incidence of Fusarium,
Sclerotium rolfsii snd VYerticillium wilk
MEE WeT 10 solarized and Subsequently inocolated
soils than in non-treated ingculated ones and
populations of lytic and antibiotic microorganisms
were_higher. Suppression of chl@m{du§nore furmat,ion
by Fusarium and reduced fungistasis to 5. rolfsii
wers fregoently observed, This suppressivemess  in
solarized spils was found against Five different
pathogens  thus demoting a  gemeral nonsprcific
mechanism p0551h1{ different fiam the more specific
suppressiveness naturally occuring in certaln zoils.

R
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EFFECT DF SOIL SOLARIZATION WITH CLEAR PLASTIC AND SHALLOW FLOOD
ON THE SURVIVAL OF RHIZOCTOMIA SOLANL SCLEROTIA, Fleet N. Lee.

University of Arkansas, P.0. Box 351, Stuttgart, Arkansas T72140.

Survival of Bhizpctonia solani sclerotiz collected from rice
field debris was studied under weed free summer fallow regimes
of either undisturbed soil, soil continuousity flooded to & 1-5
cm depth or soil mulched with 2 mil clear plastic, Sclerptia
placed in nylon bags were allowed to float on the water surface
in flooded plots or were buried at O {(soil surface), 2.5, 5.0
and 7.5 cm depths. Data were collected from 3 trials conducted
in 1983 on silt loam soils near Stuttgart, Arkansas. Sclerotia
viability after 58 days in the undisturbed sail was %8, 79, 7%
and 1% at 0, 2.5, 5.0 and 7.5 cm soil depths, respectively. In
flooded plots, 93% of the floating sclerotia remained viable
while & (2 trials only), 9, 15 and 21X remained viable at O,
2.5, 5.0 and 7.5cm depths, repectively., wiahility under the
plastic muleh was 1, D, &6 and 10X at 0, 2.5, 5.0 and 7.5 cm,
respectively, Results were confirmed at one test location in
1984. Sclerotia wiability remained greater than 68X in two
1983-84 winter fallow tests,
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REDUCED ENFECTIVITY OF EXTRACTS FROM MECROTIC LESIONS QF HYPER-—
SENSITIVE TOBACCO WITH INDUCED RESISTANCE TO TOBACCD MOSAIC VI-
RU5. B. A. Roberts, Department of Plant Pathology, Uniwersity
of Florida, Galnesville, Florida 32611.

The infectivity of juice from necrotic areas caused by taobacce
megsaic virus (TMY) In leaves of hypersensitive tobaceo (Nicorl-
ana tabacum L. 'Samsun WN') with induced resistance (systemlc)
was less than that Erom equivalent necrotle areas in control
leaves. 1In each of five experiments, five lesions (5.0 mmz)
from conctol leaves or 25 lesions (120 mm*) from resistant
leaves contalined approximately 25 am® of necrotle, and 4795 mm
of non-nacrotic leaf tissue. Discs from each source were
ground in 1.0 ml of 0.05 M neutral phosphate buffer with a
morter and pestle. Inacuala from leaves with induced reslstance
caused 41% Fewer leslons in mechanically inoculated leaves of
WH tobaceo than did inocula from control leaves, DRifferences
in each experiment were significant {P=0.01} by the t test,
Induced resistance thus seems to result in repressed rates of
replication or in the inactivation of THV.

14
LIGHT BND ELECTROW MICROSCOPY OF THE JORDANIAN I1S50L-
ATE OF BROAD BEAN WILT VIHUS. A.M.Al-Muea,H.h.Al-Haj]
and L.O.Monayer Univeraity of Jordan. Amman, Jordan.
The Jordanian isoclate of broad bean wilt virue
serotype 1 induced two types of inclusiona which were
visible in the light microacope:Polyhedral and elong-
ated cryatals and amorphous inclusiona. The crystall-
ine inclusions appeared later than and disappeared
baefore the amorphous ones, In the electron microscope
the crystala are formed by denmelypacked spherical pa-
rticles whereas the amorphous COntains scattered virus
particles:arrays of virua particlea{usually in paira}
and vesiclea, No tubules were detceted,

115

COMPARISUN OF THE CAPSID AND KONCADSLD PROTETNS OF MAIZE STRIVE
VIRUS, RICLE HOJA BLANCA VIRUS ANIY ECHINOCHLOA HOJA BLANCA VIRUS.
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!lill'l\'t'l‘iil}' ot Floride, ']-.!H’.L:, Bolle Glade, 33350, "TLRRC, Fort
Loawdewdale, 35314, aml “CIAT, Cali, Colambia.

Vivion capsid proveins [ca 32,0000 Mr (32K) | and virus-specific
noncapsrd proteins [ea 16,000 M (16K)] were rewkily identified
from plants infected with muize stripe virus (MStpV), viee hela
Tlanca vivas (REBYY and Echinochloa hoja bianen virus (FIBYY.
All af the proteins wcroqﬁshﬁ‘fﬁﬁﬁﬁTogcns in rabbhits, amd
untisera produced to these 6 proteins reacted specifically by
ELISA with exlracts of their respective infected but not healthy
plunts,  Western blot analysis showed the capsid proteins to be
serologically wnrelated to the noncapsid proteins.  Seroingical
and wvne-dimensional peptide mapping tests showed the RIBY and
EEHBY capsid proteins to be clusely related. The npencapsil
proteins of RIEBY and EHRBY also were closely related.  The MStpy
capsid and noncapsid proteins were distinct from these of RHBY
and EHBY,
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ISOZYME PATTERNS IN RELATION TO THE INTERACTIONS OF BARLEY AND
BARLEY STRIPE MQSAIC VYIRUS. F. C. Wu and R. G. Timiam,
Department of Plant Pathology end USDR-ARS, North Dakota State
University, Fargo, WO 58105,

Electrophoretic patterns of various tsozyme systems of barley
seedlings were studied in relation to the interactions of
barley and barley stripe mosaic virus (BSMY). [Isozyme patterns
of healthy resistent, healthy susceptible, and BSM¥-infected
cultivars were compared. Changes as a result of infection by
highly viralent {C¥52({NDi&}) and moderately virulent
(CV¥42{ND159}) BSMV strains were also examined. The six barley
cultivars used in these experiments were Black Hulless (CI
666), Larker (CI 10648), Manchuria {CI 1251), Silver King (CI
905), Moreyval (CI 5724), and CT 4885. Alterations in activi-
ties of some of the isozymes were found to be correlated with
B5MY infection as well as with Lhe virulence levels of wirus
strains. Differences fn the zymograms were also observed among
uninoculated resistant and susceptible cultivars.,
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INCIDENCE OF PEET WESTERN YELLOWS VIRUZ AND POTATO LEAFROLL VIRUS
IN POTATO LEAFROLL-AFFECTED POTATC PLANTS. M. M, Sibara and S,
A. Slack, Dept. of Plant Pathelogy, University of
Wisconsin-Madison, Hadison, WI 53706

A total of 519 potato plants representing 18 different cultivars
with leafroll symptoms were surveyed by ELISA for potato leafcoll
virus (PLRY) and beet western yellows virus (BWYV) from 1982-B5.
In addition to Wisconsin samples, 60 samples were collected from
the Maine, Minnesota, Hebraska and Worth Dakola winker test plots
in Florida during 1985. Three antisera {(one sach specifle for
BWtV¥ and PLRY and one non-specific) were uszed in tests. The
incidence level for these viruses io symptomatic plants using the
specific sera was 4% for BWYY alone, 16% for PLRV alone, 65% for
BWYV and PLRV; and using the nen-specifiec serum was B5%. BWYY
was detected in the majority of samples tested from each state.
Positive assays were not recorded for apparently healthy
{symptomless) field plants collected as test controls. Neither
virus was detected in 15% of the symptomakic samples, which
suggested that a significant component of the peotate leafroll
complex was not detected by these sara,
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HULTIFLICATION AND TRAMSLOCATICN CF POTATO LEAFRCLL VIRUS AND
BEET WESTERN YELLOWS VIRUS IR SELECTED POTATCO CULTIVAES. M. M.
Sibara and S. A. Hlack, Dept. of Plant Pathology, University of
Wisconsin-HMadison, Madison, WI 537086

The concentration of potato leafroll virus and beet western yel-
lows virus in field-grown potato cultivars was menitored through-
out the growing seasen by ELISA. Cultivars tested were Atlantie,
Katahdin, LaChipper, Bed LaSoda and Russet Burbank. For all
cultivars, virus concentration increased in incculated leaves for
about 1 mo, then decreased to significantly lower levels with
leaf maturation. Virus concentration was consistently higher in
older leaves below the inoculation site in contrast to younger
leaves above the inpculation gite. WVirue concentratiom in comp-
arable tissues was lewest in the field-resistant cultivar
Katahdin and highest in the susceptible cultivar Busset Burbank.
Virus incidence in plants grown from harvested tubers was higheat
for the earliest ingculation date for atl cultivars and decressed
with each suceseding incculation date. Virus incidence in these
plants was consistently lowest for the cultivars Eetabdin and
LaChipper and highest for the cultivac Busset Burbank.
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PARTIAL CHARACTERIZATION OF MAIZE CHLORGTIC MOTTLE VIRUS.
S5, 4. Lommel, Pepartment of Flant Patheology, Kansas State
University, Manhattan, K5 66506,

Maize chloretic mottle wires (MCHMY) interacts synergistically
with maize dwarf mosaic virus resulting in a severe disease of
corn, corn lethal necrosis. MUMV is a 30 nm sphere with a
sedimentation coeffecient of 112 S and a CsCl density of 1,362
and 1.251; the less dense particle lacks viral RNA. MOMYV is
composed of a single capsid protein gf MW 24,600 daltons and a
single RHA gpecies of MW 1.47 X 10" daltons. HNortherm blot
hybridization and dsRNA anelysis suggest that & svubgenomic RHA
is produced in vivo, and this RNA may be packaged at low
levels within the virieonm. Rabbit reticulocyte lysate
translation of wviriem RNA yielded tLhree wmajor
polypeptides: P45, P28, and P23, The P25 polypeptide was
immunoprecipitated by MCMY antiserum, Comparisons of physical
properties suggest thar MCHY cowld be placed in the
sobemovirus group; however, the tranalation profiles of MCMY
and gouthern bean mosaic virus are distinct.
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EFFECTS OF ULTRAVIOLET |RRADIATION OM INFECTION WITH TOBACCEH
MOSAIC YIRUS {TM¥). M, Chessin and A. Mitra, Department of
Botamy, University of Montana, Missoula, HT 55812,

Short-wave UV (U¥-C) reduces both lesion number and size when
applicd te Pintu bean and Ricotiana glutinosa leaves prior e
THY infection. This suggests Lhat bhoth wirus establishment and
replication are inhibited. |rradiation 24 hrs, after inocula-
tion increases both lesion nomber and size in Pinto bean, but
gives results similar to pre-infection irradiation in N. glutin-
osa and in Samsun NN tobacco. Lower doses of UY-C par?ia[ly
overcame focal resistance to THY induced by ethylene maleic an-
hydride (EMA), while higher doses enhanced EMA-induced resis-
tance. Post-infectional irradiation of Pinte bcan had no effect
on syitemic acguired resistance (%8R} Lo subsequent virus infec-
tion, indicating that localization and SAR are not based on
identical mechanisms, UV-C enhanted virus titers in ‘‘green
islands' of THY-infected tobacco, but reduced virus concentra-
tion in intervening yellow-green tissue, The UV probe may be
useful in studying other kinds of non-hypersensitive resistance.
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THE IKTERACTION OF HGST aND WIRUS STRAIN OM THE STABILITY OF
INCLUSIONS DF HATZE DWARF MOSAIC YIRUS, B8.8. Jensen, N. Van
Felt, H.X. Paloamar, UsbA, Univ. af MNebraska, Lincaln, KE
LESB3Y.

The stability of the cylindrical dinclusion in maize dwarf
monaic virus (MDMV) infected plante varied with virus strain
and host, Inclusians of MDMY I-188 (type culture of HEWVY-B)
could be seen by electron microscopy 4n corn tlesue {lra mays
L.} fixed and embedded at roon teaperature, but they could be
smen in sorghus tissus [Sorghum bicolor (L.} Moench,]l only if
fined and smbedded at 0 C. MDHV & inclusions and inclusions of
other HOHV-D {solates werw stabla in both hosts. Various pHs,
buffars, tepperatures and ¢lxativam were ineffective  in
atabllizlng HDWY [-1BB Inclusion during wstractian, Miking
infected pr hmalthy sorghux with corn during extraction did not
destray the MDAY I-188 incluslon from the cearn. Incluwions of
HOHY A but not inleusions of MOMY I-168 were recoversd +rams
sorghum doubly Infected with both viruses.

122

MOVEMENT OF MATZE DWARF MOSAIC WIRUS IN THREE CORN HYBRIDS
Vera K. Varner and Robert T, Gudauskas, Department of Botany,
PTant PathoTogy and Microbiolegy, Auburn University, AL 36849

Enzyme-linked immunosorbent assay and serelogically-specific
electron microscopy were used to monitor movement of maize
dwarf mosaic virus (MDM¥} for 32 days after inoculaticn in corn
hybrids of varying resistance to MDMV, Wirus was initially de-
tected in the inoculated leaves (1st and 2nd) of seedlings of
all hybrids at 2 days after inoculation and subsequently in the
3rd & 4th leaves and stem of the susceptible hybrid {HED X 103}
at 4 days post imoculation; it was not found until & days after
invculation in the intermediate (FrMpl7 x T232) and resistant
hybrids CFr2A X B6R1{T232). Virus was found in roots of all
hybrids at 4-& days post incculation, but numbers of particles
never reached levels detected in the leaves. Maximum levels of
virus were detected in all hybrids at 10 days after inoculation.
Numbers of virus particles in the susceptible hybrid were § tg
16 fold higher than in the intermediate and resistant hybrids,
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DOUBLE-STRANDED RNWAS DETECTED 1IN CUCURBLT VARIETIES HOT
[NOCULATED WITH VIRYSES. 5. T. Nameth and J. A. Dodds, Dept.

Plant Pathology. Universily of California, Riverside, CA 92521,

Some field grown cucurbil planls naturally Infected with poty-
viruges (zuechini yellow mosaic virus, and walermelon mesate
virus 2} conLalned virus specifie and non-virus specific dsRias,
Forty of 50 greenhouse grown cucurhit varieties that were aol
inoculated wilh viruses contained readily detectable amounis of
dsRNA (MW = 0.5 to 11.0 % 0%}, Five patierns of novel dsRNAs
have been detected. Specles Lesled were Cucumis melo, Cucurbita

pepo. Cucumis sativus, CiLrullus lanatus and Luffa spp. Presence

and type, or absence of dsRNA in a given wvarlety was consis-
tent, {ndfcating possible seed transmission of these Factors in
dsRNA positive varleties. Twa of the dsRWA patlerns were not
grafL Lransmissible between melen and walermelon, Phenotyple
abnormalities have nolL been observed in varielies Lhat are
dsRNA positive. Virus specific deR¥As of known cucurbit viruses
were detected and dezcribed in eoxLractz from varieties known Lo
lack dsRN& prier to inorulation.
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CHARACTERIZATION OF AN ENDOGENOUS PROTEINACEQUS INKIBITOR OF PLANT

VIRUS FROM DATURA STRAMONIUM L. A.Zipf and M.Chessin, Department
of Botany, University of Montana, Missoula, MT 58812.

The biological activity of a preformed inhibitor of plant virus

isolated from Datura stramonium L. was further studied. The inhibi-

tor does not precipitate virus yet its inhibitory effect is re-
stricted to the treated surface. The inhibiter has no effect on
viral replication- it is am inhibitor of infection only. The

inhibitor is effective on hypersensitive hosts except D.stramonium
and not on systemic tobaccos. The Lhermal inactivation point [T1P}

was beiween 65-70 €, The inhibitor is more stable under low pH
conditions than high pH. Though some of the physico-chemical
characteristics of the inhibitor are similar to other plant and
animal antiviral proteins, the biclogical activity is not.
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RIGLOCICAL AND SEROLOGLCAL COMPARISON OF TOMATO RINGSPOT VIRUS
TSOLATES. HM.M. Bitterlin and D. Gonsalves, Gornell University,
NY State Ag Uxp Sta, Dept of Plant Path, Cemeva, NY 14456

Temato vingspot virus {TmRSV), which is endemie in Horch
America, causes serious diseases in many crops, but the Ievel
of dlseare scverity varles according to geographie lacation.
This study was done to determine the pathogenicity and the
nerological relationship within a wide range of TmRSV izolates.
Antisera produced to Four TmRSY isolates {Chickadee, Grape
Yellow Veln, Peach Yellow Bud Mosale and WV 18) from different
areas of the U.S.A. were tested agalonst 26 TmRSV isolates
collected in various areas of the U.S5.A. and abroad. The
igolates could be separated inte four serogreups by direct
enzyme-linked immunoserbent assay (ELISA), bub the distinctness
was less promipent by indirect ELISA. Ager double diffusion
tests showed that the isolates were related but distinet. A
pronaunced varfation in virulence among the isolates was
chserved, especially on Nicotiana benthamiana.
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OVERGROMTH OF FUSIFORM RUST GALLS TH GREEMHOUSE AND FIELD.

C. H. Walkinshaw, Southern Forest Fxperiment Station, Mox

7008 GMF, GCuliport, MS 3950%; and F. F. Jowell, Sr.. Schoal of
Forestry, Louislana Tech. Univ., Ruston, LA 71272

Overgrowth and glrdling of slash pines {Plnus elliottll Enmelm,
var, elllocttil} appear In stem Infections caused hy Cronartium
quercuum (Perk.) Miyabe ex Shirai €. sp. fuslforme, Affected
trees dle after this growth develeps Ln the greenhouse or Fleld.
Analysis of greenhouse data shows differences [n percent of
galls with overgrowth and In some cases for tnoculum ¥ Family
interaction., Percent abnormal galls In 9-menth infeections was
40, 69, and R7 for three resistant Ffamilles Inoculated with a
highly pathogenlc rust lsolate. Histologleal observatlons
ghowed cambial degradatlion and callus eell prollferation.
Gimilar galls occur in progeny tests in Florida, After the
fifth growing season, slash plne families had up to 3% abmormal
galls and a mortallty as high as 34 percent. Signlficant
dlfferences among familles for overgrowth galls strongly suggest
the genetlc basis for dlsease severlty.
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HISTUPATIIOLOGY OF YUSIYOKM RUST—INFECTED PROGENY OF SHORTLEAF
X SLASH HYBRIDS BACKCROSSED 1D SHORTLEAF PIKE. F. ¥, Jewell,

$r., School of Forestry, Louisiana Tech UniversiLy, HBustod,
L&, 71272; and C. L. Walkinshaw, Seuthern Forest Experiment
Station, Gulfporc, M5 3%503.

Test progeny were [rom & shortleat x slash hybrids backerassed
by bulked shortleal pine pollen. Sumples from prugeny with
stem swellings similar to galls oi jusiform vrust (Cromartiwn
quercuum {Berk.} Miyabe ex Shirai {. sp. Tusiforme} were taken
1 yr. after artificial rusy inoculation at 6 wks. of ape.
Check samples were from uninoculated prugeny. Check samples
exhibited normal anatomy [or Plaus, Samples 1rom swellings
revealed amatomical reacriocns cypical for fusltorm rust galls.
Five samples iuitiated resistance-zones thar 1ailed to contaln
the pathogen. MNHyphae and haustoris cypical ol Tusiferm rust
were abundant lo affected tissues. Backoross progeny of e
type studied, which theoretically contained 273 fusiborm Tusc
resistant shortleal gerw plasam, expressed typical eust-
suscepcible anatomical reactions.
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FUNGT ASSOCTATED WTTH THE PINE WOOD NEMATODE, BURSAPHELENCHUS

LYLOPHILUS, AND CERAMBYCID BRETLES 1N WISCONSIN, Michael J,
Wingfield, Peter J. Bedker and Robert A, Blanchette,
Pepartment of Plant Pathology, University of Minnesota,

St Paul, MH 55108,

Fungi in pupal chambers of Mapochamus spp. (cerambycid
beetles) in jack and red pine (Pinus banksiana and
P. resinosa) infested with Bursaphelenchus xylophilus were
identified. They included s=even Ceratocystis spp., Lwo
nematode trapping fungi (Dactylella superba and Arthobotrys
¢ladodes), a mycoparasite (Gloeosporium rogeum) and other
wood imhabiting hyphomycetes. Of these, only G, minor, A,
cladodes and G. roseum were isolated from edult Monochamus
spp, lIsolations from B, xylophilus yielded the same nematode
trapping species found in the pupal chambers. This is the
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first report of nematode trapping fungi associated with
B. xylophilus in the United States.

13

PERIODE F SPORULATION AND (NFECTTON FOR CHRYSOMYRA WEIRIL ON
PICEA PUNGENS !N VERMONT. D.R. Bergdahl, School of WNatural
Resaurces, The University of Vermoent, Burlingron, ¥T 05405.

Sporulation and infection by Chrysomyxa weirii Jackson was mon—
ftored on blue spruce (Picea pungenz) in a nursery in north-
wertern, Vermont during May and June 1983-84, Each week, 10
silicone coated microscope slides were rvandomly placed near
digeased trees to btrap teliospares and basidlospores. Ten
healthy seedlings of blue spruce also were exposed {one near
each slide) each week during 1984 co determine periods of
natural infeetion. FPreciplration events alro were recorded.
Mare teliospores than basidlospores were trapped; pezk numbers
of hoth oceurred during the same perfod. Peak spore dissemina~
tion oceurred between May 17 and June 3, each year and was
aasuclated with precipltat{on. Few spores were trapped prior
te or following the peak period of disseminarion. Highest
tevels of needle fnfection {about 25%) were recorded an seed—
lings exposed during the peak period of basidiospore dissemlna-
tion.
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PATHOGENICITY OF FASTIDIOUS, XYLEM-INHABITING BACTERIA (FXIB)

ON AMERICAN SYCAMORE. J.L. Sherald, 5.J. Kostka and 5.5, Hurtt,
Center for Urban Ecclogy, WPS, Wash,, DC 20242, Crop Genetics
Intl., Dorsey, MD 21076, and USDA, Beltsvilie, WD 20705,

Sycamore seedlings B-12 e¢m tall were stem injected in May, 1981
by hypodermic needle with sycamore Teaf scorch (SLS}, or elm
laaf scorch (ELS}, or Pierce's disease (PO} FXIR. By Sept.,
1982, leaf scorch appeared im 15/23 SLS-, 1/24 FLS-, 0/27 PD-,
and 0/27 buffer-injected trees, Bacteria resembling FXIR were
observed by phase contrast microscopy in supplemented PW
broth/wood chip cultures from 19/20 SLS-injected trees, but not
from 10 each of ELS-, PD-, or buffer-injected trees. BRuffer-
and SLS-injected trees were relocated from the greenhouse to the
nursery in Qct., 1983, By Oct., 1984, leaf scorch .affected
2223 5L5%- and 0/27 buffar-injected trees, Branch dieback
affected 22 SLS-injected trees but only 3 buffer-injected trees,
Mean trunk caliper and height were significantly smaller

{P = 0.05) for S5LS- trees {2.35 cm, 1.95 m) than for
buffer-injected trees (2.72 cm, 2.88 m},
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DORMANT HYMENOMYCETES AND WOUNDING IN ADVANCED WHITE AND GRAND
FIR REGENERATION. Gregory M. Filip, Forest Pesat Management,
P.0. Box 3623, Portland, OR 97208; Paul E. Aho, 223 N.W, 30th
St., Corvallis, OR 97320-5136; and Frances F, Lambard, Center
lor Forest Mysolagy Research, 0.3, Dept. Agr., Forest Products
Labgratary, P.O. Box 5130, Madison, WI 53705,

A total of 464 living white and grand fir stems in 23 stands
in Oregon and Washington were diassected bto detect dommant hy-
menomycete infections in woody tissue. Hymenomycebes most
frequently isolated were Echinodentium tincterium and Hetero-
basidion annosum, both of which caused the most diseoloration
and decay. Owver 46% of 300 trunk wounds on 248 trees ylelded
hymencmycetes of which E, tinctorium and Pholiota limonella
Wera isoclated most frequently. Disceoloration assoclated with
E. tinctorium was always within 30 cm of wounds which were as
recént as one year and as small as 56 cm?. Wearly 20% of

all hymencmycete isclatlons, particularly Hericium abietls and
E. timetorium, were from dormant infections in healthy-appear-

ing tissue not asscclated with discolored or decayed wood.
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REACTION UF BIGTOOTH AND QUAKING ASPEN TO ELK DAMAGE AND
CYTOSPURA IN MICHIGAN. J.H. Hart. Dept. Forestry, Michigan
State Univ,, £, Lansing, MI JB874.

Bigtooth aspen (BTA), Populus gradidentata, was browsed by elk
60% more than yuaking aspen [QAR}, P. tremuloides, Of 149 BTA
stems broken by elk 46% were dead one year later. Mortality of
82 elk-broken QA was 24%. (ytospora chrysosperma was always
associated with the dead stems. Twenty and 20 QA were
broken in July 1983 to simulate elk injury. By June 1984 3 BTA
had died and cankers (caused by C. chrysosperma) averaged 38cm
in length: none of the QA had died and cankers averaged ldcm,
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Thus BTA was more susceptible to both herbivory and pathagen
attack. This differential sensitivity to predation could
reduce the relative competitiveness of BTA compared to QA
thereby reducing populations of 8TA compared to (QA. This is an
example of population changes based on a herbivore- pathogen
complex.
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REEATIONSHIP BETWEEN ASPEN, SEWAGE SLUDGE, FUNGL AND ELY IN
MICHIGAN, J.H, Hart, J,B, Hart, P.¥. Nguyen, H, Campa IIT, an
J.B, Haufler. Uept. Forestry, Michigan State Univ,, E.
Lansing, MI 4Bg24.

Sludge fertilization of a l0-year-old bigtogth aspen increased
first-year mortality from 4% to 27%. A1l of 132 recently
-killed stems were infected with Cytospora chrysosperma, 6%
with Armiilaria mellea. Treated plots were browsed by elk more
than control plots. Stem mortality assaciated with €.
chrysosperma was 25% by September 1984 for aspen given
simutated eTk injury in July 1983, Hiyh and low root starch
levels were associated with stable and contracting clones,
respectively, 5ludge treatment led to increased elk damaye
which altered growth form and created wounds, predisposing
clones to pathogenic but non-lethal fungi. €, chrysosperma
reduced the number of energy-requiring stems and Rence the
probability of attack by a lethal pathogen, A, mellea.
Protecting energy reserves in a competitive environment is
paramount to survival and hence maximizes fitness.
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Inoculation of Blue Spruce with Cytospora kunzei and ten other
C¥tnspora spp. isolates. Tyre ProfTer and John H, Hart, Dept.
of Botamy and Plant Pathelogy, Wichigan State University, E.
Lansing, M1 48824-1312

Intact or excised branches from mature Colorade Blue Spruce
{Picea pungens) were inoculated with myceltal plugs of four
Cytospora Eunzei isolates or with mycelial plugs of Cytospora
spp, 1s0lates from ten non-spruce hosts, Inoculations with
the €. kunzei isolates consistantly caused canker initiation
on intact and excised branches., Differences in fsolate
virulence were indicated. None of the Cytospora spp. from
non-spruce hosts caused canker 1n1tiati3£_?ﬁ'1ﬁfhct trees,
However, C. leucostoma did cause an expanding discoloration of
cortical tissues in excised branch segments in 14% of the test
inoculations, Inotulating branch segments appears to be a
reliable method for studying the pathogenicity and/or
virulence of Cytospora spp. isolates on blue spruce.

Cytospora spp. on non-spruce hosts do not appear to serve as a
source ot fnoculum for Cytospora canker of spruce in the field.
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COLONIZATION OF CONIFER THINNIMG STUMPS BY ROOT DISEASE FUNGI
IN 3£ ALASKA, , USDA Forest Service, PHM,
Forestry Sciences Labortory, PO Box 909 Juneau, Alaska, 99801,

Young Sitka spruce and western hemlock trees (5-13 cm dbh} were
felled in 1978 and half of the stumps inoculated with cultures
of Fomes annosus. ALl 340 stumps were sampled in 1979 ang 1983
for colonization by F. annosus and Armillaria sp. In 1979, FE.
annasuys occurred in 102 of the stumps, including some of both
species, but remained in only one hemlock stump by 1983. Decay
caused by E. gonosus is rare ip live, young trees of either
speciles. Ammlllarla sp. occurred in V4% of the stumps in 1979
and 36% in 1983, Ho trees near infected stumps have been
kitled by Armillaria sp., nor has the fungus caused high levels
of mortality in young stands, although isolates of Armillariz
sp. obtained from thinning stumps have infected and killed
inoculated spruce seedlings. Currently, neither organism
appears to be a threat to young forests. In 1983, Resinicjum
hicolor ocourred in 26% of these stumps, including some of both
species, The demage potential of this root diseasse organism,
previculy unreported from forests in SE Alaska, is unknown.
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BLACKSTAIN ROOT DISEASE ON LODGEPOLLE PINLE N BRITISH
COLUMBIA. 120 Morrison and 1.5, Hunt, Pualic Forest Rescarch Centre, 506
Wost Burnside Road, Vicworiu, B.C, Y87 IMS CANAIDA

Surveys were made (or jincidence and damige by blackstan rool discase [ Foerte el
dietty wagenars) on Pinws conterta in British Columbia, Incidence surveys indicated
the hard pine pathotype 1o be largely restricted 1o the west Kootenays, north Okuna-
gun and southern Cariboo. Damage surveys of 177 hain 12 stands reveald severe
damage in pure dense stunds B0 years und older al elevations ubove 1000 M. In one-
hall the stamds, F. wagencr was ussoviated with Arenffariy esroprae and in one-thicd,
some lrees in V. woagenen ceolers were currently infusted with Pemdrocionis
ponderosae. Most disease centers were smull, bul sometimes Lhere were many per
stand, so that up to 45% of o stand was alfected. The pattern of disease centers sug-
gestexl that nknown vectars were responsible for initiating clisease centers. lselations
from excavaled stumps indicated linle survival of ¥, wagenerf afler | yeur and none
after 2 years. Infested stands can be clear cut and regencraled to £ cumoriy withoul
risk of infection from the previous stand.
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A PUTATIVE NEW RACE OF CRONARIIUM RIBICOLA IN BRITISH
COLUMBIA, RS Hunt and M0 Meagher, Pavific Forest Research Cenure, 506
Wesl Burnside Road, Yicloria, B.C.VEZ IMS CANADA

On Yancouver Isiand, Brinsh Columbi, three planttions ol LE-year-old weslern
white pine (Prnes sviircola} (vom the lditho breeding program were surveyed for blis-
ter rust (Cromarnten hcoda) Tn Tduho, LRis 1=, stock is 60-70% resistant Lo blhisten rost
Tbased mostly on carly shedding of infected needles), One pluntation ona dry e
hud 10% of 506 Lrees infected, while 2% of T8 local-<tock control trees were
infected. A second pluntation, whoul 400kn south of the iestand near a lake, had 424
of B0 tres killed of with stem cunkers ITom blister st AL e thad plantgion, 4 km
further south, 23% of 65 trees were killed and unother 3260 ol the sems wery
cankerod, while ar 1 nearby control planttion of Tocal-siock, B al 3 Lrees were
killed and unother 4% of tiwe stems were cankered. The abnormally Rgh ineidence
of mortality and stem cankers 1n the [Wiier Lo planksons suggests that g new race of
Clrorgrtian nbcofa is present. The low mcidence of rust e the Tirse plunGilion suggests
thut the putative new race has a limited geogruphic distribution.
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ADDITIONAL ALTERMATIYE GRASS HOSTS OF LEPTOSPHAERIA NODORUM.
L. K. Khokhar and R. P. Pacumbaba. Dept. of Hatural Resources
and Environmental Studies, Alabama AEM University, Normal 35762

Leptosphaeria nodorum Miller (Septoria noderum blotch of wheat)
was 7solated from various wheat sources, air, triticale,
Hordeum pusillum, Lolium perenne, Bromus inarmis, Aegi1ogs
cylindrica, Agropyron repens, and Cynodon dactylen. Ho isolate
was obtained from 7 other grasses. On oxgall agar, igo]ates
appeared as pale green to light yellow green fluorescing
colonies under UV light in the dark. Symptoms of disease were
induced when the isolates were Tnoculated on wheat cv.

Callahan 513, L. perenne, B. inermis, H. pusillum, and €.

dactylon. The rate of infection of the isclates from wheat
straw on ¢v. Callahan 513 was 58% and varied 4-26% from H. c
pusillum, L. perenne, B. Tnermis, A. cylindrica, A. repens, L.
dactylon, volunteer wheat, and air, L. perenne and C. dactylon
were established as two additional alternative hosts of L,
nodorum.
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EVALUATION OF TRIADIMENOL SEED TREATMENT FOR EARLY SEASOM
CONTROL OF TAN SPOT, POWDERY MILDEW, SPOT BLOTCH AND SEPTORIA
NODORUM SPOT ON SPRING WHEAT. W. C. da Luz and 8. C. Bergstrom,
Flant Pathology Dept., Cornell University, Ithaca, NY 14853,

Triadimenol seed treatment {T5T) was evaluated for control of
early infections of spring wheat cultivars Max and Sinton by
Pyrenophara tritici-repentis [tan spot}, Erysiphe graminis f.

sp. tritici (powdery mildew), Leptosphaeria nodorum {Septoria
nodorum spot), and Cochliobolus sativus (spot blotch). In
controTied environment studies, TST controlled both tan spot
and powdery mildew up te 20-30 days and 40-50 days after
sowing, respectively, but provided no control of disease
incited by inoculum of L, nodorum or C. sativus. Ia field
experiments, TST controlled early development of tan spot and
powdery mildew for 5 and 10 days longer, respectively, than in
controlled environment studies at 22 C, Contrel of both
diseases in Sinton and tan spot control in Max (resistant to
powdery mildew) resulted in yield increases of approximately 20
and 15%, respectively, at two different field locations.
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THRANSMISSION 0OF CORYNEBACTERIUM FLACCUMFACIENS BY SOYBEAW
SEED. J. M, Dunieavy, U.5. Dept., Agriculture, 417 Bessey Hall,
lowa State Unlversity, Ames, Ta 30011

Corynebacterium flaccumfaciens causes hacterizl tan spot of
soybean (Glycine max). The hacterium is transmitted by bean
{Phaseolus wulgaris) seed, but has not been reported to be seed
transmitbed by soybean. Fifty field-grown Clark £3 sovbean
plants naturally infected with £. flaccumfaciens and showing
symptoms of ran spot before plants flowered were harvested as
single plants. Ten seeds from gach plant were sown in srerile
soll (2 seeds per 12.9 cm pot) and germinated Lln a greenhouse
ac 30 €. Seeds from non-infected Clark &3 plants were sown in
separate pots as a contrel, Tan spor symptoms appearad om 26%
of the seedlings from seed of diseased planta. Of the original
50 plants tested, 90% transmitted the bacterium Lo some
seedling progeny. The mean bacterium transmissien per plant
was 2.6%, and the range was 0-90%. No tan spot developed on
seedlings derived from seed of non-infected plants.
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MEASUREMENT 0O) MOISTURE STRESS DIFFEREMCES BETWERN BROWNW
STEM ROT DISEASED AND HEALTHY SOYBEANS. H. Tachlbana and

J. D. Hatficld. USDA and Deparvment of Plant Pathology,
Seed and Weed Secience, lowa State Unlversity, Ames, IA 50011

o study the interactions of moisture stress (M3), brown stem
ror {BSR), and suybean ylelds, different merhods of munlturing
M$ had been Lesled previously but each method had limilations
that restricted the studies. We used thermocouples in
conjuncbion with the Campbell CR21% dara logger and recorded
soybean plant leal temperatures minus ambient rtemperatures
(Delta T) te determine rvelative MS of healthy and BSH diseased
plants. The combination thermocouple and data logger method
provided consistent and significant differences in pelea T
values between BSR infected and uninfected seybeans.
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INFLUENCE OF APPLICATIONS OF THIABENDAZOLE ON THE ISOLATION OF
DIAPORTHE BIOTYPES CAUSING SOUTHERN STEM CANKER OF SOYBEAN. D.
V. Pnillips, T. W. Habbs, J. D. Arnett and F. M, Shokes.
Beorgia Experiment Station, Experiment, GA 30212 and North
Florida Research and Education Center, Quincy, FL 32361.

Soybeans (cultivar Bragg) were planted in a field where
soybeans were damaged extensively by southern stem canker the
previcus season. Thiabendazole (267 g 2i/187 L water/hectare)
was applied at weekly intervals beginning 4 wks after
planting, Piants were assayed for Diaporthe phaseoiorum
isolates causing stem cankers {DP) By surface-sterilizing 2 cm
sections from petioles and plating on a selective medium,
Twelve weeks after spraying began peticles from the middle 6
nodes were taken from plants which received 0, 3, &, 8, or I]
weeky thiabendazole applications. DP was isolated from 4.4 to
47.5% of the petiole sections plated from each plant sampled.
The mean percentage of isclation of DP was 28.3, 21.4, 20.5,
15.0 and 13.9 for plants recefving 0, 3, 6, 9, and I]
applications, respectively. Plants were defoliated by severe
drought before extensive stem canker symptoms developed.
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LEAF SBOT DBISEASES OF WHEAT KELATED T STUBBLE HELGHT. J. M.
Krupinsky and A. Bauer, USDA, ARS, Northern Great Pliains
Resesarch Cenker, P. . Box 454, Mandan, WD 5835%4.

The effect of Spring wheal (Triticum aestivum) stubble height
on subzegquent develomment of leaf spot diseases was evaluuated
in two eight-leaved winter wheat cultivars, Roughrider and
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Mirconovskaya, in 1984, Five flagleaf collections were made at
weekly intervals beginning when plants reached stage 9 on the
Haun scale. Leaves were rated for percent necrotlc tissue and
lesions per cm2, +¢he stubble height and stubble X cultivar
interaction factors were siynificant. Planks in the tall
stubble plots had consistently more disease sympeoms than those
in the short stubble plots. Since the stubble X cultivar
interaction was significant, data from the twe culkivars were
analyzed separately. The stubble factur was significant for
Mironovskaya but non-significant for Roughrider. In the tall
stubble, Mironovksaya had a higher level of leaf spot diseases

than Roughrider. Pyrenophora tritici-repentis was the most
common plant pathogen ptesent in the field.
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EFFECT OF $0I1 pH ON INFECTIOW OF WHEAT BY CEPHRALOSPQRIUM GRAM-
INEU'M, C. 8. Love, Department of Plant Pathology, Washingtom
State University, Pullman, WA 99164-6430

Spring wheats Dirkwin and Wampum, and winter wheats Stephens and
1line BRLAD112, were grown in nonsterile field soil adjusted to
five pH levels (4.5, 3.0, 6.0, 7.0, 8.0) in the greenhouse,
Seedlinga in the ?-leaf stage were imoculated with a suspension
(7 X 107/ ml) of C, gramineum conidia applied as a soil drench,
Disease severity was assessed by separatirg tillers into healthy
and diseased classea, then coleulating peveenl infected tillers,
No disease developed at pH 8.0, Diseape severity was greoatest
at pH levels of 4,5-5.0 for Wampum and at 4.5-6.0 for Stephens.
The pH did not affect disease severity in Dirkwin and BRLBOL1ID.
The preatest difference was found at pH 4.5 between Staephens,
which was the most susceptible, and BRLAOI!Z, which was the most
resirtant, wich 60,4% and 6,77 infected tillers, respectively,
In conclusion, there appears to be an incresse in disease
severity with decreasing moi) pH, especially in the highly
susceptible cultivars,
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FUSARIUM SCAE OF WHEAT 1IN CENTRAL WASHINGTON, C. A. Strausbaugh
and 0, &, Malowv, Washinpton Srate University, Department of
Plant Fathology, Pullman., WA 99164-H430.

tne hundred sixcy—seven wheat fields in Columbia Basin repion of
Washington were surveyed for che presence of scab caused by
Fusarium spp. Fusarium praminearum, F. culmorum, and F. nivale
commenly occurred in the jrrigated fields, but F. graminearum
was most prevalent. Fusatium graminearum was more pathogenic
than the other two Fusarium spp. in a greenhouse study, Peri-
thecia of Gibherella zeae were farmed on wheat heads in the
field and stored in the laboratory. Sporulation occurred for at
least 32 wk with maximum sporulation after 11 wk, 1In flelds
with scab, the percentage of infecred heads ranged from a trace
to 89%. Heab was more prevalent in the center plvor frrigated
fields and most severe in the center of chose flelds., Of che
fields that had scab, 71% had 4% or less of the heads infected;
therefore, scab had little effect on wheat yield. Infacted
grain had a low test welpght, low germination, and reduced seed-
ling vigor, consequently the qualicy of rhe grain was reduced.
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WHEAT TAKE-ALL IN COLORADO HIGH COUNTRY IRRIGATED SPRING WHEAT.
W.H. Brown, dr., L.E. Perotti, and J.P. Hill. Dept. of Plant

Path. and Weed Sci., Colo, State Univ., Ft. Collins, CO 80523,

In 1981 a disease new to spring wheat growing under center
pivet irrigation was detected in southern Colorado's San Luis
Yalley {SLV}, elevation 2288 m. Subsequent investigation found
the cawsal agent Lo De vuvwnannwsmpecs grominis var. tritict.
This was the first confirmed report of take-alT on wheat in
Colorade. While take-all has since been cbserved in continuous
wheat culture elsewhere in Colorado, it is most serious in the
SLY where reduced tillage is necessary to control wind erasion.
The increasing take-all incidence is jegpardizing the imple-
mentation of this vital erosion management tool.
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SURVIVAL AND TNOCULUM BULLD-UP OF FUSARIUM MONTLIFDAME AND E.
ELUﬂH,WPINﬂﬁﬁ IN COLQEADLG, K. L, Gilbertson, W, M. Brown, Jr.,
Eo 4. Ruppel, amd f.. G, Skeyglound. Dept. of Plant Pathology and

Weed Science, and USDA-ARS, Colorade Scace University, Fore
Collins BO%2S.
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Fleld populatien densitics of the stalk rut pathogens FEEEE‘
itum monilifoeme and F. subyplutinans increased in the corn
rhizosphere throughout the secason, then declined over winter.
The Eungi were recovered from a small portion of organic deb-
ris recovered (rum soll, but were consistently isclaced Erom
corn stubble on the sofl surxface. Stubble was the major over-
wintering site for these fungi, and disking of stubble in
spring resulted In a flush of Fungal growth amd an increase

in their recuvery [rom organic debris. [n the grecnhouse, pop-
ulation densities of these fungi increased in the rhizespheres
of corn seedlings. The amonnt of colonization was influcnced
by seed treatment and cropping history of field soils used

in the experiments.
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EFFECT OF HERBICIDE REGIMES ON BEAN ROOT ROT SEWERITY AND ORY
BEAN YIELDS IN COLORADD. 8. L. Gilbertson, E. &. Ruppel, and L.
E. Schweizer. Dept. of Plant Fathology & Weed Science and
USDA-ARS, Colorado State University, Fort Collins 80523.

Field studies were conducted at Windsor, CD, to determine possi-
ble herbicide effects on the severity of bean ropt rot caused by
a complex of Fusariwn solani . sp. phaweoli and Whisoetonia ao-
lant. Herbicide regimes included: W,, untreated control; W,,
preplant incorporated {ppi) EPTC; W3, ppi EPTC plus trifluralin;
Wy, ppi alachlor plus trifluralin followed by EPTC incorporated
layby. In 1982 and 1983, herbicide regimes had no significant
effect on disedse severity or bean yield. In 1984, disease se-
verity was not significantly affected, but bean yield was signi-
ficantly lower in the W, regime than in the W, and Wy regimes.
¥ield from the W, regime also was not significantly different
from control yield, In Colorade, with beans grown under furrow
irrigation in a rotation system with nonhost c¢rops, root rot was
not significantly enhanced by the usual herbicide regimes em-
ployed by growers.
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EFFECT OF TILLAGE AND HERBICIDES ON FUSARIUM STALK ROT OF CORN,
L. G. Skoglund, R. L. Gilbertson, W. M. Brown, Jr., and E. G.
Ruppel, Tept. of Plant Pathology & Weed Science and USDA-ARS,
Colorado State University, Fort Collins, CO 80523,

In 1984, three tillage regimes (reduced till, chisel till, and
conventional till) and three herbicides (aTachlar, atrazine,
and EPTC} appiied at recommended rates, were tested for their
effects on corn rhizosphere poputation densities (POs) of
Fugavrium moniliforme (FHM) and F. subglutinaus {FS} and on
disease incidence of Fusarium stalk rot. POs were assayed by
the dilution plate technique on Komada's medium while FM and
F$ infections of corn stalks were assayed by plating noda)
tissue cores on Komada's medfum, There were no significant
effects of the herbicides on the PDs of FM and F5 or on
disease incidence. Reduced t{11 plets had significantly higher
Fi anf F$ PDs than chisel til] and conventional ti11 piots.
Statks from all treatments were 100% infected by FM and/or FS
in September.
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FIELD MEASUREMENT QF WHITE MOLD DISEASE RESTSTANCE AND AVQID-
ANCE. D.H. Casciano and H.F, Schwartz, Dept. of P1. Path. &
Weed Sci., CSU, Ft. Collins, CO 80523.

Genetic resistance and plant architectural characteristics can
reduce demage caused by Sclerotinia sclerotiorum in dry beans.
Twelve bean Tines were compared Tn replicated field plots to
measure the effocts of ingculum production and disease inci-
dence on yield. Entries were spiit into control and protected
subpiots. Protection consisted of three weekly foliar sprays
of benamyl (2.24 kg/ha} after initiation of blossoming. The
number of apothecia/mZ varied from 0.37 - 3.27 on 14 August to
1.26 - 5.28 on 23 August. Generally, fewer apothecia were
found in plats with upright plant typas. The differential di-
sease pressyre created by the subplots distinguiched entries
with genetic resistance (P.I. 169787, Black Valentine} from
those with upright {83 VEF MXA 222, ASl) or prustrate {U.[. 114,
Olathe) plant types on the basis of . disease incidence and
yield differences. These parameters were lowest for entries
with genetic resistance and disease avoidance.
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UREDINEGSPORE YLIELDS TO DEMONSTRATE AND MEASURE OAT CULTIVAR
DIFFERERCES IN TOLERANCE TO PUCCINIA CORONWATA, M. D. 3imons, M.



¥han, and J. Sacks. ARS, USDA, Dept. of Flant Pathology; Dept.
of Staristles; and ARS, USDA, Dept. of Statistlcs, respectively,
150, Ames, Ta 50011

Seven greenhouse grown, P. coronata susceptible ocat cultivars
were measured For uredinlospore yleld {an cbjective measure of
disease intensity), grain yleld and seed welght. All plants
were heavily Infected {urediniospore yields of 12,2 to 20.7
gfeulbivar}. Percentage reductions 1n yleld and seed weilght of
inveulated plants compared to controls ranged From 11% e 59%
and L0% co 34% respectively. These reductions reflected
differences ln percentage reduction in grain yleld and seed
waight /g of spore yleld, and did not reflect differentlal levels
of resistance since correlations between yleld or seed welghe
and spore yleld were small and statistically nonsignificant.
The results imply cultivar differences in tolerance to F.
coronata, and show substantial cultivar variatien in ability to
maintaln yield under heavy rust condlitions.
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DISEASE INCIDENCE AND SEVERITY. ANE SOYBEAN SEED MYCOFLORA IN
SIX TILLAGE SYSTEMS. pavanauﬁhL_K. . Machade, C. T,
Manandbar, J. B., and Sinclair, J. B. Dept. of Plant Patholegy,
Univ. of 1llinois at Urbansa-Champaipn, Urbana, IL A1801.

Piseasc Incidence and severity, and seed mycoflora were
recorded from six different tillage systems: twoe rotations,
two culbtivars, two row spacings. MNarrow-row spacing {25-cm)
Iy retation with corn had a higher incidence of secd mycaflora
than seeds from 76-cm rows. The incldence of Macrophomina
phaseulina {charceal rot} and Colletotrichum truncatum
(anthracnose) on stem pieces collected at harvest was recorded
after dessicant herbicide treawment, M. phaseclina was
highest in Cersey 79 in 1983 and L984; C. Lruncatum varisd
within yeur and tillage systewm. ¢, truncatum was higher in 25-
Lhan 75=~cm rows. Diseasc incidence was highest io reduced
tillage carly in the season. Secdborne Phomopsis spp. and other
funpi were highest in Cemberland and In 25-cw rows for heth
cultivars. Incidence of FPhomepsis spp. and other fungi was
negak lvely correlated with germinatioon.
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ﬂE_'FECT OF MATRIC AMD OQSHOTIC POTENTIAL, TEMPERATURE, AMD pH ONW
THE GERMINATION OF TILLETIA INDICA TELTOSPORES. M. Dupler,
J. L. Smilanick, and J. A. Hoffmann, USDA~ARS, Logan, UT 84322,

The effeect of variable physical factors on T. indica teliespore
germination on so0il and synthetic media was determined. Water
potential was osmobically adjusted with KCI, NaCl, or sucrose ot
mgtrivally adjusted with polyethylene glyeol 6000, Oprimum
germination on all osmolicants cecurred at the highest potential
tested (-1.4 bars); significant reduction occurred at lower
potentlals and germination did not occur below -10.5 bars with
NaCl or KC1 or below -14.9% bars with sucrose. Similarily,
parmination did not eccur below -11.0 bars on matrically adjuse-
ed media., Optimal (15-20C) or suboptimal (10C) temperaturcs
allawed greater germination at lowered potential compared with
supraoptimal temperature (25C). Highest gevmination (55-60%)
cocurred at 15 - 200 on both soil and water agar. Ou phl adjuse-
ed soll pr water agar, maximum germination occurrved from pll 5.0
to pll 8.8 with significant reduclion at less than pH 4.5,
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SME FEATURES OF BHIZOMORPH MORPHOGEWESIS IN ARMILLRRIA SFPP.
J. J. Worrall, I. Chet* and A. Hittermann, Forstbotanisches
Institut, inlv. @ttingen, 3400 Fed. Rep. Germany, and *Cept.
of Plant Fath. and Microb., Hebrew Univ., Rehowot 76100, Israel

Rhizamarph (RM} induction in Ammillaria spp. by ethanol re-
quired alcohol dehydrogenase. Acetaldehyde also functicned as
an inducer. Induced cultures contained higher 1ipid levels
than non-induced cultures, and suppression of fatty acid
synthetase with cerulenin prevented growth of ™s but not of
mycelium, Ethancl apparently provides acetyl-Cob necessary for
lipid synthesis, thus allowing BRM production. Following
induction Wy any inducer, RM production is associated with
laccase (PPO). Iaccase activity appeared just prior Lo RMs,
remained proportimmal to R growth rate, was localized in RMs
rather than mycelia, was coorrelated with BM production by a
peries of isplates, and its ichibition by various means
suppressed R formation. Thus lacease, thought to play a role
in fruiting body formation by basidionycetes, may also be
important in morphogenesis of rhizamorphs.
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Cultural characteristics and spetl [est react bens of Kodothia
parasitica on four agar media. D. F. Mindal, WM Plant Path. and
tg. Micro., ¥,0. Box 6037, Morsantouwn, WV Z26506-6057.

Cultnral characteristics produced on lour selected apar media and
the reavtions of spot test reapents {sycringaldazioe, uapthel aod
gum guaiac) were evaluated among Endothia parasitica strains,
These evaluations were conducted after 1f—days prowth at 25C in
darkness or in a 16:8 photoperiod. Generally, dark grown cul-
tures exhibited reduced orange aml brown pigmentation and spor-
ulation and poor reactions to the spol test reagents.  Although
reduced radlal prowth was common, pigment formation amd sporula-
tion wsvally accurred at 16:8 an plucose—yeast extract, aspara-
gine or arginine media, whercas, zonation, ocranpe and purple
plgmentation and modest sporulation accurred on tryptophane.
Syrinpaldazine, napthol, and pum Ruaiar ceactions wore sfronpgost
on the glucose-asparagine medium and weakest on ceyptophane,
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EFFECT OF CONTROLLED ATMOSPHERES ON PROPAGULE
FORMATION BY PYTHIUM APHANINERWATUM AND
TRICHODERMA HAMATOM IN VITRO. F.A. Mauk and 1.J. Misaghi,
Dept. of Plant Pathology, Univ. ol Arizona, Tueson, AZ 85721,

Pythium aphanidermatum and an antagonist, Trichoderma hamatum,
were grown tndividually end eollectively on 5% V8B agar at 27¢ in the
dark under the following percentages of COg/09: 0.03/20.0 {ambient
atmosphere), 1720, 4/17, 7/14, and 10/1%, The numbers of oospores
and sporangia of P. aphanidermatum decreased 50% in cullures
exposed to CO2 levels above 1%, eompared to those exposed to the
embient atmosphere, HWowever, the suppressive effect of C0g on
onspore  production was reduced as much as 33% when P.
aphanidermatum was co-cultured with T. hamatum. Conidial
formation by T. hamatum inereased when levels of (C20Og were inereased
from ambient o T%, BUT had & linear decrease when levels were raised
from 1% to 10%. Flowever, changes in % (Og had na influence on the
numbers of ehlamydospores formed. The radinl growth retes of T.
hamatum and P, aphanidermatum were not alfected significantly with
increases in CO3 levels,
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CARBON DIOXIDE MODULATES SPORULATION OF ALTERNARIA
SPECIES., P.J. Cotty, Dept. of Plant Patholoegy, Univ. of Arizona,
Tueson B5721,

Alternaria alternata, A, brassicae, A. carthami, A. eitri, A. cucumerina,
‘A. macrogpora, A. porri, A. raphani, and A. tagafiea varied in their
ability to sporulate in constant dark (27 CJ. Sporulation (27 C, 12 hr
11,000 lux eocl-white Doreseent light daily} of all species was either
partially or totelly inhibited when culture plates were sealed. This
inhibition was reversed when COg was removed via absorption by KOH.
A mutant of A. tagetica insensitive to plate sealing was genereted. The
mutant sporulated profusely in continuous derk and eontinuous light (20
C, 9,000 lux}; the wildtype did not. Mutant spore yield was not increased
by the diurnal light cyele compared to constant dark; constant light
(9,000 lux) totally inhibited its sporulation at 27 C. Absorption of COq
induced species which typically do not sporulate in constant dark to do
so. These results suggest that CO9 may play an important role during
light regulated sporulation of Alternaris species. The mutant was
pathogenic and sporulated in liquid shaker ecultures. Thus, similer
mutants may be useful for inoeulum production of mycoherbicides.
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INCORPOHATTON AND DISTRIRUTION OF 3}1—ARACHTDGNTC ACTD IN THE
MYCELEIAL LIPIDS OF PHYTOPHTHORA THFESTANS, K. M, Bostock,
K. HMrCue and J. R. Creamer., Department of Plant Pathology,
University of Califarnia, Davis, £A 9514

Arachlidonic {AA) and eicosapentaenolc acids elicit sesquiterpene
phytealexin accumularion in potate tuber and cocur pringrily as
eaters in the liplds of Phytophthora infestans., Myeelial cul-
tures of P {D[estnns race O growing on a synthetle medium ac
20°C were supplied with 1-2 uCi of W-Ah 72 hr prier to oxcrac-
tfon af the coltures with a mixture of chloroform and methanol

(2:1, w/v). lipids were fractionated and analyzed by rhin-layer
cliramatouraphy and Tiguid scintlilation, Lahel was officiently
cocavered [ all the pelacipal Tpids el ineluded in order of
abdaner:  rriglyeerides, dighvecrides, Froe Tarty aeids, phos-—
phictidylethanolamloe, monogplyeerides, diphosphat Bdvlplveerol,
coramlde aminoethvlphosphonate, phoasphatidylines{irol, Tvsophos-
phatldylethanelamine, phospharidylehol ine and storyl esters,
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of retease of olicitor facty acids From the myeelium and rele-
wapee to the host-pathogen [nteraction will be discussed.
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GLUCNSE EFFECTS ON HADP AKD KAD GLUTAMATE DEHYDROGENARES TN
RIPOLARTS MAYDIS RACE T. T. W. Bischoff and M. 0. Garraway,
Nept. of Plant Tath., The Ohlo State Univ., Golumbus, Ol 43210,
Bipuiaris maydis race T was grown on a glucose (2 g/l)
L-aspacapine (& of1} mincral salts |1quid medium. Activicy of
NADP=plutamate dehydrogenase (NADP-UOH) and NAD-glutamate
dehydrogenase (KAD-CDN} was determined by measuring the change
in absorbance At 340 um of reduced NADP or NAD in a reaction
mixture conLaining NHQUI. i-ketvplutarate and an extract of the
Funpus after 48, 72 or 96 hrs. WADP-GUH acclvity was highest
after 48 hrs dropping 8 fold after 72 hr and remalning constant
alLer %6 lrs. in contrast, NAD-GDH acltivicy was low after 48
hrs and incressed 4 Fald after 72 hrs before returning to its
oriyinal level. Glucose was detected in the culture medium
after 48 hrs but not afcer 72 hrs.  In contrast ammonium was not
detocted in cultures after 48 hrs buc after 72 or 96 hrs in-
creasell 1o 10.6 and 23.0 ymules/ml. Assimilativn of ammoniom by
HADP-GUH and Lhe suppression of ammoninm production by NAD-GDH
may be one way glucoso acts to delay the acrumulation of
ammonium in cultures af B, maydis tace T on l-asparagine,
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PURIFICATION AND PROPERTIES OF THE PHYTOTOXIN(S) PRODUCED BY
ALTERNARIA BRASSICAE. P.5. Bains and J.P. Tewari, Department

of Plant Science, University of Alberta, Edmonton, Alberta,
Canada TG 2F5,

An alternative method for fsolating the phytotoxin{s) produced
by Alternaria brassicae was developed. Concentrated culture
filterate was passed through Sephadex G-50 and Sephadex G-2%5
columns. The active fractions thus obtained were adsorbed
overnight on activated charcoal at 4 C, and desorbed from the
charcoal by washing with ethyl acetate. Partjally Purified
Toxin {PPF} from the ethyl acetate washings was isolated hy
adsorption chromatography using salicic acid. Application of
PPF on scratched excised leaves of Brassica napus and B.
campestris, the two natural hosts, caused chlorosis and
necrosis within 48 h. Phytotoxic response to PPF was also
observed on non-hosts such as wheat, barley, potato, and
peas. Tomato and cowpea, however, were not affected.

164

LNFLUENCE OF TEMPEHATURE AND MOLSTURE ON CONIDIAL GERMINATION OF
CERCOSFORA ARACHIDICOLA. 8. C. Alderman and M. K. Beute, Dept.
Plant Pathology, North Carolina State University, Raleigh, N.C.
27695-7616.

Conidia vf Cercospora arachidiceola actomized onto peanut leaves
and incubated Iin dew chambers at lé, 19, 22, 25, 28, or 31 C
began werminating by 2-4 hr; maximum germination (85-95%) occur-
red by 24-48 hr ac 16-25 C. At 28 and 31 C, only 50 and 30% of
the conidis, respectively, had germinated by 48 hr. Germination
and germ tube eleongation were similar for conidia applied dry or
in water suspension and dried onto leaves., Germination of
conidia was poor in a water film on glass slides but was enhanced
in water on leaf wax {extracted from Leaves with chloroferm and
dried on glass slldes) at 16, 20, 24, 2B, or 32 T and was similar
to that on leaves incubated in dew chambers. Germination on
wax-costed slides was preatest At or near saturation bub occurred
at humidities as low as 946% by 48 hr. For humidity control,
conidia on slides were positiowed on screens in a 4 mm gap be-
tween two NaCl-amended agar slabs inscaled 9emdiam petri plates.
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RELATIONSHIF OF FUNGAL CELL WALL REGERERATION TO CERCOSPORIN
RESISTANCE, K. D, Gwinn and M. E. Daub, Dept. of Plant Patholo-
E¥, North Carolina Etate University, Raleigh, NC 27695-7616.

Cercospora nicetiapae procoplasts were isclated te study the

role of the fungal rcell wall in the resistance of this fungus to
the toxin, cercesporin. Approximately 90% of the protoplasts re—
generated Iin medium containing 0.7 M HaCl. Osmotic sensitivity,
which was conflrmed by lysis in media lacking sale, remained high
for 12 hours but then decreased linearly. Tinopal 58M bound pre-
ferentially to glucans with both 8 1,3 ond 1,6 lipkages which are
known to occur in hyphal walls., Only 1% of freshly isolated pro-
roplasts fluoresced when treated with Tinopal 5BM, but by & he.
approximately 90% fluoresced. Tinopal 58M bindipg did net affect
proteplast repeneration, Freshly lsclated fungal protoplasts
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were killed by 10 uM cercnsporin, but at 1.0 uM (a roncentration
lethal to plant cells} S0% of the protoplasts remained viable.
Protoplasts began to regaln resistance to cercosperin within 4
hours. Thus, cercosporln resistance appears to gotrelate with
rhe regeneration of cell wall glucans, but precedes the regenera-
tion of an intact cell wall.
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THF ROLE OF CAROTENOIDS IN RESISTANCE OF FUNGL TO CERCOSPORIN.
M. E. Daub and G. &. Payne. Dept. of Plant Pathology, North
Carolina State University, Ralelgh, NC 27695-7616.

Cercosporin is a photosensirizing toxin produced by Cercospors
sperles which penerates singlet oxygen and superoxide when acti-
vated by light. Plants, mice, and backteria are all sensitive to
cercesperin, but Cercospora spp. and several other fungi are
highly resistant, Of the species tested, the Ascomycetes and
Deuteromycetes were resistant to cercosporin whereas the Oomy-
cetes were sensltive. Carotenplds, which are potent quenchers of
singlet oxygen and of the activated state of photosensitizers,
appeat to play a role in resistance since mutants of Reurospora
crassa blocked at 3 different lecl for carotencid production are
more sensitive to cercosporin than the wild type strain., Cercos-
pora spp. produee high concentrations of carctensids, approxi-
mately 90% being E-carotene. B-earotene production is highest at
the beginning of the growth cycle {approximately 12 ug B-carotere
per g dry wt mycelium at 3 days) and then decreases. We have
been unable to block cavotenocid production in C. nicotianse by
the use of 3 different carctencld inhibltors.
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SCREENING FOR MONOCLONAL ANTIBOOIES TO T-2 TOXIN AND OCHRATORIN
BY COMPETITIVE INDIRECT ENZYME IMMUNOASSAY. E,. H. Gendloff,

J. J. Pestka, and L, P, Hart. Michigan State University, Fast
Lansing, ML 48824,

A hemisuccinate derivative of T-2 toxin (T-2HS), conjugated to
polylysine or ovalbumin, was used in a competitive indirect
enzyme immuncassay. In this assay, free toxin innibits bindiny
of antf-T-2 antibodies to the T-2HS conjugate adsorbed to
microtiter plates, Bound antibody is quantitated with an
enzyme labeled second antibody and enzyme substrate, The assay
detected anti-T-Z mouse antibodies in hybridoma supernatants,
The ovalbumin conjugate allowed more sensitive detection than
the polylysine conjugate, By duplicate testing of supernatants
with and without free toxin, binding of nonspecifi¢ antibody
could be distinguished frem specific binding, An equivalent
assay for ochratoxin using polylysine behaved similarly,
althouyh some interference by Serum was noted.
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DECGRADATION OF PHEROLIC CONSTITUENTS IN PEACH BARK BY CYTODSPORA
CINCTA- Elke Endert-Kirkpatrick and David F. Ritchie, Department
ol Plant Pathology, Horth Carvlina State Universicy, Raleigh, NC
27695-7616,

Conidial suspensions of Cytospora cincta or sterile distilled
water were inoculated onto propylene oxide-stevilized bark cores
from peach {Prupus persica 'Nedhaven'), Aqueous, filtered ex-
tracts of macerated bark dises were analyzed periodically from

0 Lo 5 wk. Totzl polyphenolic content was determined at peak UV
absorbance {n ethanol between 280-285 nm. Tannic acid and flav~
anol contents were quantified at 760 nm using Folin-Denls reagent
and at 500 nm agalnst vanillin-HZSOQ. respectively. Polyphenolic
content in colonized bark decreased throughout the experiment as
compared Lo uncelonized contrels. Tannie acld levels were
initially eguivalent in both treatments but declined in colonized
bark 4 wk after lnoculation. Flavanol concent declined after 7
da and remained lower with respect to contrels. Flavanol and
tannin decreases were conconltant with onset of visiblc coloni-
zation and prenidial maturatlion. respectively.
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PHYTOTOXIN PRODNUCTION BY VIRULENT AND AVIRULENT
TSOLATES OF FUSARIUM OXYSPORIM F. SP. MEDICAGINIS.
T.R. Hnaous, C.L. Hartman and J. Drain. Department
of Plant Science, University of Nevadn, Renco, HY
84557

Alfalfa plants resistant te Fusarfus oxysporusm f.
ap. medicaginis were obtained from cell cultures
selected for resistance to toXxic components from
virulent fungal cultures. Studies utilizing



guaceptible cell cultures as a bicassay
demonatrated that toxin production was meximum at
25C and remained relatively conatant after 15 days
in eculture. Comparisiona betweenr chromatograms
{HPLC} of extracts from wvirulenrt and avirulent
cultures reflect the absence of apparant toxin
from avirulent isolates of the fungus.
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Effect of smur caused by Ustilape scitaminea on yield of supae-
cane in Loujsiana. I, W, Hoy®, C. A. Hollier® and D, B.
Fontenot”, Dept. of Flant Pathology and Crop Physiology, La.
Ag. Exp. Btation and La. Coop. Extconsion Service, Ta. Rtate
Univ, Agricultural Center, LSU, Baton Rouge, LA 70803,

A hipghly sipgnificant negative correlation was found between
levels of smut infection and suparcane vield, Matwral infee-
tion levels and yield estimetes were determined in 25 single-
row plots within four commercial fields, three plant-cane and
one ratoon-cang, of a smut-susceptible cultivar, CP 73-351, ®
values for each field were 0,61, and 0.62, 0.74 and 0.79,
respectively, R“ for a combined analysis was 0.74. The most
significant effect of smub on yield was a reduction in number of
healthy canes in diseased plots. Smut infertion levels suffi-
cient ro cause appreciable ylield losses have not heen observed
in moderately susceptible commerclial cultivars, such as CP
65-357 and CP 74-383.
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PYRENQUHAETA LEAF BLOTCH DEVELQPMENT AND Y1ELD REDUCTION QF %0Y-
BEAVS IN ZAMBILA, L. ¥. Datneff, J. B. $inclalr, Uept. of Plant
Path., Univ, of 1llinois at Urbana-Chawmpaign, Urbana, Il. 61801,
and D, M. Haik, I I T A, Ibadan, Nigeria.

Pyrencchaeta leal bloteh (PLB) of soybcans, caused by Pyre—
nochaeta glycines Stewart, is a potentially serious disease in
Zgmhia. Development of PLBE and the effects of PLB on soybean
¥ield and 300-seed welight were studied i{n a 2 x 6 factorial exp-
eriment that included Eour replications. Main plots were weekly
applications of fentin acetate sprays at 0.9 a. 1. g/ha and un-
sprayed trearments. Six soybean cultivars were subplots. There
was a significant {P=0.05) treatment*cultivar interaction for
disease severity, PLB vertical pregress, yield and 300-sced wei-
ght. Disease severity, PLB vertical progress, and AUDFC for the
unsprayed cultivars ranged from 16.4 to 30.5 ¥, %0 to 100 %, and
653.9 to 1322.5, resprctively. Yield and 300-seed weight lusses
butween sprayed and unsprayed plots ranged from 6.6 to 37.1 %
and 20.1 to 25.8 %, respectively. These results indicate that
yield losses due Lo PLE occurred chrough a reductlon in sced
slze, but differed for the six cultivars.

172

CUCUREBIT BLIGHT IN NORTHWESTERN IRAN. M. Babadoost, Dept.
of Plant Pathology, College of Agric., Univ. of Tabrisz,
Tabriz 51664, Iran; and F. Asadl, Plant Fest snd Disesaps
Research Centar, F. O, Box 237, Tabriz 51338, Iran.

In the summer of 1984, a severe blight cccurred in cucumber,
squash, melon, and watermelon flelds in Azarbaijan and
Zanjan, the northwegtern provinces of Iran. Disease seve—
rity was assessed 77% causing an estlimated yield loss of
$100 million, Plants showed a prominent yellow mosalc at
first followed by necrosis and follar distortion, Frults
on infected plants were small, distorted, and with gloassy
knoba, particularly on gquashes, In addition to the above
ground symptoms, most of the diseased plants showed root
infection from which Fusarium, Phytophthora, and Hacrophoma
were lsolated., Due to an unusual warmer weather in the
winter and apring of 1984, there was an outbraak of aphids
in the area. Therefore, it 18 speculated that the yellow
nogalc virus was disseminated by aphide throughout the area
and the virus diseass interacted with root infection resul-
ting in rapid destruction of the plants.
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IMPACT OF ANTHRACKOSE ON YIELD OF EIGHT ALFALFA CULTIVARS IN
WISCONSIN, 1983. M. _A. Hansen, Dept. of Plant Path., Physiol.,
and Weed Sci., VPI & 5U, Blacksburg, YA 24061 and C. R. Grau,
pept. of Flant Path., Univ. of Wis., Madison, Wl 53706.

Anthracnose of alfalfa, caused by Colletotrichum trifelii, has
been recognized only recently as a problem in Wisconsin and
other midwestern states. Severe outbreaks of the disease cause
reductions in forage dry weight yield and plant density in the

southeast United States. Eight alfalfa cultivars were field
tested in Wisconsin during a mild epiphytotic in 1983, Stem
lesions and foliar chlorosis developed on the cultivars, but
crown necrosis was absent. Disease severity was significantly
greater in ¢vs. Thor and Phytor than in cvs. Atlas, Vancor,
Duke, Armor, and Valor during July and August., Reductions in
forage dry weight but not plant density were attributed to
anthracnose. Use of anthracnose-resistant cultivars would
improve forage yields in Wiscensin even under conditions of Tow
anthracnose disease pressure,
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QUANTITATIVE RELATIONSHIPS BETWEEN ALFALFA LEAF 3POT DISEASES
AND YIELD. §. C. Brogclous and H. W. Kirby., Department of
Flant Patholegy, Univ. of Illineoie, Urbana, IL 6l180%.

Different levels of alfalfa leaf spet disease epldemice were
eatablighed in each of § trials uelng natural infection,
fungicide applicatiena, and inoculations. Several yleld modela
were fitted by least-~pquares regresafon for each trial with
area under disease—progress curve (AUC), defoliation index, or
weekly disease severity assessments as the ilndepeadent
variable. More than one model adequately described the
diseape-ylield relationship for each trial. Severiry of leaf
Bpot diseases at hervesr {X;) and AUC were the simplest and
mosk congistent predictore over all kriala (rz-.33-.72 and
+24~,76, respectively). Intercepts from the AUC and Xy modela
were eqivalent within trials and used ro transform ylelds ro
percentage of gaximum (¥) within trials. Regression of ¥ on AUC
and X; was conducted over locations. Six of & rrials had
homogenous slepes which combined to develop the prediction
equations: Y =99.14 ~ 0,12(AUC), (r°=.51)

Y =99.96 ~ 1.47(%), {r2=.52).
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EFFECT OF TWO VIRUSES ON COMPOMENTS OF YIELD OF COBN [N SOUTH
CAROLINA., Graydon Kingsland and 0, W. Barnett, Dept. of Plant
Farhology and Physiclogy, Clemson University, Clemson, S.C.
29631,

Maize dwarf mosale virus strain A (MDMV) and malze chlorotie
duarf virus (MCDV) limit yields of corn {Zea mays L.) through-
out South Carolina each year. An averape of 42% of symptomless
plants of 3 wvarieties produced Z ears, compared with 6% of
adjacent plants with MDMV andf/or MCDV. Fewer kernels (P=0.05)
were produced on ears of Funk G4322 and Gelden Harvest HZ775A
plants with MOHY (417 and 449, respectively) or MCDY (179 and
17, respectively} than on ears from adjacent symptomless plants
(546 and 632, respectively). Average welght of grain was less
{P=0.05) from ears of Funk G4522 and Golden Harvesr U2Z7754
plants with MDMV {114 g and 105 g, respectively) or MCDV (15 g
and 12 g, respectively) than from adjacent symptonless plants
(168 g and 181l g, respectively). Infection of Golden Harvest
H27754 by MCDV resulted in greater teduction of kernels per ear
and walght of grain than infectlon by MDMV.
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THE ROLE OF WHEAT LEAVES IN GRAIN YIELD AND LEAF RUST LOSSES.
M, Seck, P. S, Teng, and A. P. Roelfs. Dept. of Plant
Pathology, and Cereal Rust Lab. USBA, ARS, University of
Minnesota, St. Faul, MW 55108,

Iroculation with leaf rust, at the boot stage, of a leaf or
combination of leaves was used in place of the uswal clipping
and shading, The reqression of yield on average disease
sgverity per tiller was significant with a siope of 0.47 and

r~ = 0,90, However equal disease severities resulted in
different yield losses, since at later growth stages an
increase of disease on the lower leaves resulted in little
decrease in yield, The flag leaf and the two leaves below it
contributed 26, 12, and 3% to the final grain weight,
respectively, Disease severity (DS} on each leaf was weighted
by the contribution (K) of that leaf {i} to obtain an effective
severity (ES) per tiller, i.e. €5 = I Ki x DSi. The regression
between the effectiye severity and the yield loss was highly
significant, with of 46 and a slope of 1.0, which suggests
a 1:1 relationship between yield loss and ES.
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DISEASE AND WEED EFFECTS ON YIELD COMPOMENTS OF BARLEY,

J. R. Burleigh, M. Tajani and M, Seck, Institut Agronomique et
Yeterinaire, Rabat, Merocco and Department of Plant Pathology,
Univ. of Minn,, 5t. Paul, MN 55108
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The effects of net blotch {caused by Pyrenophora teres) and
weeds on barley yield were studied. When area under the disease
progress curve [AUDPC, [y axis = disease scale 0.0 to 1.0 and x
axis = growth stage @ to 100)] were under 1.0 from tillering to
soft dough, grain yield and welght were positively correlated
with AUDPC, When AUDPC was more than 6.0 it was positively
correlated with total number of florets/spike and grain/spike.
But negatively corrulated with grain yield and weight,
Therefore, low levels of disease severity normally encountered
during spikelet formation might increase floret numbers and
enhance their survival while severe disease during grain
fi11ing negatively affects grain filling and yield, Weeds
explained & significant portion of the variability in grain
yield and improved r” values from 61% for disease alone to
78.6% for weeds and disease. Yield decreased linearly with
disease increase but asymptotically with an increasing weed
popul ation,

178

RELATIONSHIPS AMONG DISEASE, YIELD AND THE NUMBER OF
SUSCEPTIBLE PLANTS IN A MIXTURE, . S. Hoang, A, P, Roelfs,
and P, 5, Teng. Dept. of Plant Pathology, and Cereal Rust
Lab,, USDA, ARS, Univ. of Minnesota, 5t, Paul, WN 55108

Seeds of Alex {resistant} and Baart (susceptible) cultivars
were mixed in ratios of 100:0, 99:1, 90:10, 80:20, 60:40, and
0:100, respectively, and planted in 33 x 36 m plots replicated
twice, Each plot was infected with Puccinia graminis f. sp.
tritici, race 15-THM. A diseased and sprayed section were
maintained in each plot. Four impaction spore traps were
instalied per plot and the number of spores trapped was
gbtained daily. Severities were estimated twice weekly at four
sites in each plot section, Terminal disease severities were
18, 56, 74, 82, and 92% for the susceptible cultivar in
mixtures of 1 to 100%, respectively. The log cumulative number
of spores and log severities were closely correlated. Total
grain yield and 1,000 kern2) weight of the susceptible cultivar
were related to the ratio of susceptible plants in the mixture.
The disease and yield components were directly correlated.
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THE EFFECT OF INTERACTING PEST POPULATIONS ON POTATO YIELD.
K.B. Johnson*, E.B. Radcliffes*, and P.5. Teng* Depts. of Plant
Path. = and Entomology#*, Univ. of Minn. St. Paul, MN 55108

Yield reduction in potato caused by the potato leafhopper
{Ly(Emppasca fabae), early blight {E){Alternaria salani}, and
VerfTe 7T Tium wiTt (VY. dahiiae) was studied on three cultivars
[CY In factorial field experiments. Levels of L nymphs were
developed by managing the population with insecticides.
Inoculation or fungicides were used to maintain levels of E,
Levels of ¥ were introduced by inoculating stems or by applying
conidia to the seed piece, In 1983, the main effects C,L,E, and
¥ were significant {p=0.05). In addition, Cxl, CxE, LxE, and
LxEx¥ interactions were significant {p=0.05). Maximum yield
reduction by each pest alone was 63, 37, and 16% for L, E, and
¥, respectively, Matimum yield loss by any combination of pests
was 7%, Significant effects in 1984 were C, L, E, and CxE, Pest
x C interactions were related to greater yield losses on late
maturing cultivars compared to an early maturing cultivar. Pest
% Pest interactions show that yield losses by solitary pests are
not additive,
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ANALYSIS OF POTATO FOLIAGE LOSSES CAUSED BY MULTIPLE PESTS AND
THE RELATIONSHIP TO YIELD. K.B. Johnson = P.S. Tengs and E.8.
Rad¢1iffesx, Depts, of Plant Path.x and EnEomolugy**, Univ. of
Minn,, St. Paul, MN 55108,

In a factorial field experiment with potate infested with
leafhoppers (L)(Empoasca fabae), early blight {E}{Alternaria
solani), and Verticitlium wilt (V)(¥, dahliae), weekTy readings
D opper burn (HB}, % early b1ight (EB) and % defoliation
(DEF), were made and area under curves {AU C) determined.
Principal compenent analysis of AU C's and yieTd revealed two
components that explained 89% of the variation in the data.
Factor loadings in the first component were .36, .09, .96, and
-.79 for AUHBC, AUEBC, AUDEFC, and yield (respectively)
indicating the relationship between defoliation and yield. The
second component contrasted AUHBC and AUEBC suggesting
competition for sites. In an ANOVA of AUDEFC, significant
effects included L, E, ¥, LxE, Lx¥, Ex¥, and LxExV ([p=.05}.
Regression of yield on the Jntegrai ({1-DEF/100)x(1-
[EB+HB)/100)) was significant (RZ:.GIL Because all three pests
can cause defoliation, it s difficult to partition yield loss
amgng pests.
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ASSESSMENT OF DOWNY MILDEW YIELD LOSS WITH MEAR-ISOGENIC SORGHUM
POPULATIONS, J. Craig and G. K. Odvody, USDA-ARS, P.G. Box EC,
College Station, 77841, and Texas A&M Res, and Ext. Center,
Corpus Christi, 78410,

Three sorghum populations differing in susceptibility to sorghum
downy mildew {SDM) were produced with F, progenies derived from
a cross of resistant and susceptible so?ghum inbreds. The F
families were tested for reaction to SDM and those with simi?ar
reactions were combined to farm resistant, intermediate, and
susceptible populations., MNo significant differences in yields
were found among the populations when protected from SDM by
treatment with metalaxyl. In an unprotected trial, incidences
of SDM were 2%, 17%, and 28% for resistant, intermediate, and
susceptible populatians, respectively., Differences among
populations for disease incidences and grain yields were statis-
tically significant, Correlation coefficient for yield and SDM
incidence was -0.99 (P=0.08). A Tinear regressien model
described the relationship between SOM saverity and yield
reduction,
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EFFICIENCY OF CHEMICAL CONTROL OF MUNGBEAM DISEASES PLANTED AFTER
RICE. F.A. Elazegui & T.W. Hew. The International Rice Research
Institute, P.0. Box 933, Manila, Philippines.

The fungicide use pattern of rainfed rice Farmers was studied at
two sTtes, Pangasinan and lloilo. The experiments were carried
cut in two villages at Pangasinan and three at lloilo. Effi-
ciency in disease contro! was analyzed on the basis of marginal
benefit-cost ratio. In one viilage at Pangasinan, where the
grain yield was higher, the marginal-cost ratio was 4.2 with
thiophanate methy! (70% WP) as compared to benamyl {50% WP) at
3.0 and 3.8 for two rates of application. In the second village,
the ratic was 3.3 for thiophanate methyl and 1.7 For benomyl.
Benemyl was more efficacious Tn controiling powdery mildew of
mungbean. In lloilo, where the yleld was low duc to poor crop
establlshment, the marginal benefit-cost ratio was not different
even though differences in disease index were significant.
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SUPPRESSION DF SEPTORIA TRITICI AND PUCCINIA RECONDITA INFECTIOM
ON WHEAT SEEDLING LERVES BY FLUORESCENT PSEUCOMORADS. E. Lewyl,
Z. Eyall, and I, Chet?., 1Dept. of Botany, Tel Aviv Univ., Tel
TTvET978 and 2hept. of Plant Pathology and Microbiology. The

Hebrew University, Rehovot 76100, Israel.

Two isolates of fluorescing pseudomonads (LEC 1 and LEC 2}
secured from soil exhibit suppression of 5. tritici and P,
recondita infection on wheat seedlings. The {solates expressed
Tnhibition toward Geotrichum candidum, Rhizoctonia solani, §.
tritict, Sclerotium rolfsii, and towards Aercbacier aercgenes,
BaciTlus subtilis, Escherichia coli, Microceccus spp., and
Proteus vuigaris but was ineffective towards serratia Marcescens,
on defined media. Inhibition of §. tritici development was
manifested on silica gel pre-coated thin layer chromatography
{TLC) plates by several fractions soluble in organic solvents.
Some of these fractions also inhibited 5. tritici growth on
defined media as well. In addition, inhibTtion of 5. tritici
growth on defined media was alse expresed by ammgnia-ifke gaseous
compounds produced by these pseudomonads on King's B medium
plates.
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OIFFERENTIAL EFFECTS OF VERTICILLIUM WILT RESISTANT AND SUSCEP-
TIBLE POTATO GENOTYPES ON POPULATIONS OF RHIZOSPHERE BACTERIA.
H. B. Azad, J. R. Dayis, W, C. Schnathorst, and C. I. Kado.
University of Tdaho, Moscow and Aberdeen, and University of
Califernia, Davis, CA 95616.

A fwo-year Fleld study in Idaho provided the first evidence in
potato research that verticilltum wilt resistant A66107-51 and
susceptible Russet Burbank petato genotypes differentially
influence populations of rhizosphere bacteria. In field plots
bacterial populations were logarithmically higher in the rhizo-
sphere of the resistant clene. These differences included in-
creases in bacteria that exhibited in vitre antagonism to Ver-
ticillium dahliae RE-5 and the ability to fix nitrogen. Bac-
teria antagonistic to ¥. dahllae were predominantly Bacilius
spp.  Other antagomists were spp. of Pseudomonas, Giuconobac-
ter, Flavobacterium, and Streptomyces. MNitrogen-fixing bacter-
ia were Azotobacter and Azomonas spp. Suppression of disease
in Russet Burbank in the growing season following the planting
of A66I0T-51, may in part be explained by these findings.
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BIOLOGICAL CONTROL OF POSTHARVEST DISEASES OF POME FRUITS.
W. Y. Janisiewicz, USDA, ARS, Appelachian Fruit Research
Station, Kearneysville, West Virginia, 2543C.

Antagonists against Penicillium expansum (incitant of blue-
mold of pome fruits) and Botrytis cinerea (incitant of gray-
mold) were isolated throughout the season from apple fruit,
leaves, and orchacrd soil. The majority of these antagonlsts
consisted of bacterie and yeast. In yitre antagonistic
activity was demenstrated on KYDA medium in Petri pletes by
irhibition of mycelial growth in the case of B. cineree and
by spore germination in case of P. gxpapsum. Tests were also
conducted in wabker suspension where fungal spore germination
was determined. When tested in vivo on apples and pesrs, few
antagonistic isolates applied in water suspension at
concentrations of approrimstely 5 x 107 cells/ml gave totsl
control of the rot on frult wounded 3 mm dee% and challanged
with P. expansum spora suspension of 1 x 10°/ml. The bast
performing antagonists were these isolated from apple fruit
and leaves. Attempts ere being made to determine which antag-
onizt is most active end best adapted to storage conditions.
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FIELD PRODUCTION OF DRAINA PHYLLOBIA FOR THE BIGLOGICAL CONTROL
OF SILVERLFAF NIGHTSHADE. P. E. Parker and E. Rivas, USDA-
APH1S-PP, Biological Contrdl Laboratory, Edinburg, TX% 78539.

The use of an endemic, foliar, gall forming nematode as a bio-
logical control organism against silverleaf nightshade, 3olanum
elaeagnifolium Cav., i dependent in part upon development of
reliable and economical methods of mass producing the nematode.
Field plots of the weed were established by transplanting four
month old potted seedlings at a rate of 17,000 plants per acre.
Plots were inoculated with galls at a rate of 10 lbs/acre by
three different methods; s0il incorporation prior to plant
emergence, spray suspension of nematodes to emerged plants,

and broadcasting of dried nematode inoculum aver the tops of
emerged plants. Soil incorporation prior ta plant emergence
produced the highest total amount of inoculum; up to 155 pounds
per acre of dried nematode galls per acre. Following the first
harvest, plots were disked, reinoculated and irrigated. This
technique allows two harvests of nematode galls per growing
53301,
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EFFECT OF Rhizobium spp. ON BEAN ROQT ROT PATHOGENS.  A.J.
Buonassisi, R.J. Lopeman and H.S. Pepin. Crop Protection
Branch, B.C. Min. og Rgr. and Food, 17720-57th Ave., Surrey,
B.C. ¥3S 4P9; Plant Science Dept., #£248-2357 Main Hall,
University of B.C., Yancouver, B.C. ¥6T 2A2; and Agriculture

Canada Research Station, 6660 N.W. iarine Drive, Yancouver,
B.C. V6T %2,

In dual culture plate assays indigengus Rhizobium strains
isolated from nodules obtained from commercial sndp bean fields
in the Lower Fraser Yalley of British Columbia inhibited the
radial growth of most strains of Fusarium moniliforme, F.
o;*sgurum and F. solani f.sp. Ehaseoli. Growth of all Pythium
sylvaticum, P. ultimum and Rhizoctonia solani strains tested was
unaffected Dy Rhizobium, Whizobium strains causing growth
inhibition in vitro also caused a significant reduction in the

severity of Fusarium root rot in both growth pouch and green-
house pot experiments. These data suggest that the potential
exists for reducing Fusarjum root rot of pean by employing
nodulating Rhizobiun strains which are also highly antagonistic
to F. selanT T.sp. phasegli.
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AFFECTS OF WHEAT RESIDUE AND TILLAGE ON pyTsrresd nLITHNR
POPULATIONS TN A DRYLAND PEA-WHEAT ROTATION. Charles M. Rush,
R. E. Ramig, and John M. Kraft, USDA/ARS, IAREC, P.0. Bax 30,
Prosser, WA 99350,

A field study was conducted at two sites to evaluate the effects
of wheat residue and tillage on Pythium uitimgs populations., At
each site, chaff and straw were collected from 12x12-m plot
areas as it came from a commercial combine and either removed
{no chaff treatment) or placed back on the center & m of each
plot at a rate of approximately 357 g/m* (1X chaff treatmwent) or
715 g/m? (2% chaff treatment]. 3ix wks after wheat harvest,
one-half of each plot was Jightly disked and one-half moldboard
plowaed. At 10 and 22 wks after plowing, there was no signifi-
cant difference in Pythium populations between any of the
residue plots, nor were there any population differences between
plowed and disked treatments. An evaluation of chaff coleniza-
tion indicated that 3% or less of the chaff was colonized by ».
wltimem at either site, however over 90% was colonized hy
Peniotlifum hordei, suggesting a natural bioccontral
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SUPPRESSION OF PYTHIUM ULTIMUM POPULATION BUILDUP IN WHEAT CHAFF
AMENDED SOILS BY FUNGAL AND BACTERIAL RIQCONTROL AGENTS.

Charles M. Rush and John M. Kraft, USDA/ARS, IAREC, P.0. Box 30,
Prosser, WA 99350.

Sterile wheat chaff was treated with Trichodeyma peesef, I
viride (T-1-Ré, T-1-R9, 4208-75}, Gliccladium virens,
Penioilltum oxalicum, P, hordetl, Coniothyrium minitons,
Fseudomonas flworcscens (Qz30-8, Qz-30-1, Qa-72-4, Rz-B-2,
Ry-5-5}, and Baeilius subtiilis. Hon-treated chaff and soil
without chaff were included as controls., {haff colonization by
P wltimam was correlated (r=.84) to final pPythium populations.
Dythiwm populations were increased to 183 and 641 cfu/g soil

in the no chaff CK and chaff CK treatments, respectively.
Penigillium oxalicwn and T-1-R4 maintained Pythiwn populations
at the base density of 50 cfu/g seil, and T-1-R%, T. reesef,
and @, virems reduced populations to 16 cfufy soil. Generally,
the bacterial treatments were ineffective in preventing
populgtion buildups with the exception of . subtilis and

Ry 5-4.
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RELATIQONSHIP OF IN YITRQ INHIBITION OF GAEUMANNOMYCES GRAMINLS
YAR. TRITICI AND IN ¥IYQ SUPPRESSION O -

FLUQRESCENT PSEUDOMONADS. D, M. Weller, W. J. Howie, and R. J.
Cook. USDA-ARS, WSU, Pullman, Washington 99164

Nine fluorescent pseudomonads were isolated from roots of wheat
grown in a take-a1l suppressive soil. These strains were
highly inhibitery to G. gramimis var. tritci (gt} on King's
medium B and potato dextrose agar and Tn general more
suppressive of take-all in vivo than were 18 pseudomonads from
two conducive s50i1s that were slightly or not inhibitory to Ggt
in vitre. Eight mutants selected from suppressive strains 2-79
and R1a-80 for reduced or lack of inhibition of Ggt, were stil)
able to colonize roots but were less suppressive of take-all
than the parents. When FeEDTA was added to the soil, the
ability of strains Rla-80, 2-79, and L30b-80 to suppress
take-all was, respectively, unchanged, reduced, and completely
eliminated, It appears that strain Rla-B80 suppresses take-all
by antibiotic production, strain L30b-80 by siderophore
production, and strain 2-79 by both kinds of compounds.
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B LOCE G TadlL UF CUCUMBES Lt CARHOT  FUIDRRY  MILEEW 13y
AMPELONYCLS BULSUUAL LS. Abraham Szte jnberg and Shlomit  Mazar,
TRE  Hebrew  [INIwelrslty Gf  Jerusalicmy ppartment of  FAlant
Pathnlnq¥ and Microbiolorny, The Faculty of Anriculbure,
Hehaowot "73100, Isracl.

ffective tipconkrol of  gucwnger orul carrot powdery mildew

(PR} was D?ta%nud Lheough hégerparasitism by Ampelomyces
guistjualis ﬂ? a?pllud as o bin-fungicide suspersTan -

m1lliOn SPores mi In a krial nf gregnhouse - grown CUCLUIRIET S
heavily noturally infected with PH. ?1U plants per Lreatmentg,
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no yield was obtained in the wntreated plants, Lombined
alternate Ereatments of two sprays with AN god one fungicide
sarar abl a low concentration (pgrazophos 0.05%), 519109% KN
kKg/plant. Plants treated with AQ alone vielded 2,5 Kg/plant
and with the fun?1c1de alone? Z.8Kg{plant. Although, the
combined treatment gave ca 27 yleld increase ower treatment

with Al alone or fungicide alone,” it was not statistieally

significant. In _an  "organic” carrot field at Sde-Eliyahu
trgateddueekly (x??_thh 0, complete parasitism of the PM uas
achiewved,

Plants with thernarasitized M remained more wital

than those with umparasitized PM, although both had the same

PR coverage.
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USE OF TRICHODERMA IN PROPAGATION MEDIA USED FOR BEDDING PLANTS.
M. Windham, Y. Elsd, and k. Baker. Bept. of Plant Parhology and
Weed Sci,, Colorade State Hniv., Fort Collins, €D B0523

The Feasibility of uging Trichoderma spp. for enhanced plant
growth in propagative media lor bedding plants was investigared.
T. harzianum (T-12) was added teo seedllupg or transplant media
used for marigulds; rate of flowering and number of [lowers per
plant were stimulared by T-12. Six Trichoderma isolates were
acreened for the ability to enhance tomato growth in peat pel-
lers.  Plant growth c¢ffects were isnlate dependent and ranged
from a significant 162% incrcase in tomato dry weight at & wk
after planting to a nonsignificant 4% decrease. Initial T-12
population densities of 1 X 10% and 1 X 100 colony forming units
{cfu) (added as peat bran culture) fg of peat {frum peat pellets)
increased leaf area of eggplant significantly over coutrols,
Plants grown in pellets with inicial T-12 populatiou densities
of 1 X 10% and 1 % 10 cbu/g of peat did not differ in leaf area
from controls. Initial population densities of 1 X 109 were
derrimental to eggplant growth,
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ENHANCED PLANT GROWTH [(WDUCKED BY TRICHODERMA AMENDMENTS.
M. Windham, Y. Elad, and k. Baker. Dept. of Plant Pathology and
Weed Selence, Culurado State Universicy, Fort Collins €O R0523

Enhanved plant prowth induced by Trichoderma added to soll was
nvestigated Lo determine if observed locreased plant growth was
duc to 4 direct effect of Trichoderma or a secondary offect due
to control of plant pathopens. Trichoderma increaswd emergence
af temate and tobacco seedlinpgs in autoc]aved soil over that of
centrols.  Microilora populations in sof]l with aud without
Trichoderms amendments did not differ gualltatively or quantiea-
tively except for_Trichodermia populations. Incressed soil fer-
tilicy ceorresponded with invreased Trichoderma growth cuhance-
ment of tomato, Roadish plants, grown under gnotobiotic coudi-
tions with T. kouingil, were sipguificantly latger than plants
grown withowt the fungus. Rate of seed germination of cori,
tomato, and tobavew was stimglated by Trichoderma separated

From the seed by a cellaphane membrane.
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ENHANCED SAPROPHYTLIC DEVELOPMENT OF TRICHODERMA AARELANUM
[SOLATE T95 IN S0IL. R. Clevenstine, and R, Baker. Dept. of
Plant Pathology and Weed Science, Colorado State University,
fort Collins, CO 80523,

In a series of experiments, the effects of substrate amendment,
s0il pH, matric potential, and temperature were studied on
washed conidia of rrichoderma harsigmen isolate T95 added to &
sandy Toam (10" conidia/g) and incubated 1 week. In this soil
system, the greatest population densities were achieved in soil
amended with cellulose (2.5% w/w) and NH NOs (/N = 20), at pH
5.0 and a matric potential of -1.0 bar. Densities attained um-
der these conditions at 17, 25, and 33 C were 3.2 x 10%, 1.7 x
107, and 6.8 x 10% cfu/g. respectively.
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INDUCTION OF RHIZOSPHERE COMPETENCE TN TRICHODEHRMA
HARZIANUM. Jfaleed 5. Ahmad and R. Baker. Departmeunt of

Plant Pathology and Wepd Scisnce, Conlorade State Universily
Fort Collins, CO  805%273.

The rhizesphere campetence of Trichoderma harzianum was
measured for roots of bean, cucumber, maize, radish and
tomato. When seeds were coated with conidia of the wlld type
under constant matric potentizl with we addiclonal 1,0 added,
the fungus was not detected in the rhizospheres from™ 1-8 om
depths of roots after B days., Mutants telerant to benomyl,
huwever, were rhizesphore competent when |0 ug benomyl poer g,
of soil was added., These mutants were also rivizosphere
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competent aven if benomyl was not added. Degree of coloniz-
ation of vhizospheres by mutauts of T. havziahum was
influenced by soil temperature and pll.
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EPIDEMIOLOGY OF PUCCINIA HETEROSPORA ON ANODA CRISTATA. W. H.
Ridings. P. H. Hoyer, and L. E. Schimmel, Dept. of PTant
Pathology & Physiology, Clemson University. Clemson, 5C 29631.

Puccinia heteraospora, a microcyclic rust, was studied for its
potential” use 1in Dbiological control of spurred anoda {A.
cristata). Basidiospores were released from teliospores in
telia that were incubated for 4 hr at 95-99% RH at 15, 20, or
25 C. Germination and germ tube elongation occurred best at
15 and 20 C. Basidiospore release and germipation were none
to very poor at 30 €. Basidiospores were produced equally
well by teliospores from telia collected at 7 and 33 days
following initiation of symptoms. An average of 20 telia per
leaf developed after 5-7 days on A. cristata seediings treated
with 8x103 teliospores per ml and incubated at 20 C and 95-99%
RH for 48 hr in a growth chamber, Basidiospore inoculum
resulted in good infection (21 teliafleaf) after 4 hr
incubation at 20 C and 95-89% RH. No symptoms developed on
inoculated plants incubated at 30 C.
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RESORCINOL-3-HEPTADECENYL, AN ANTIFUNGAL COMPOUND POSSIBLY
INVOLVED IN THE LATENCY OF ALTERNARIA ALTERNATA IR UNRIPE MANGO
FRUTTS. S. Droby, D. Prusky, B. Jacoby and A, liocdman
EDepartment of Fruit and Vegetable Scorage, ARO, The Vaolcani
Center, P.0, Box 6, Bet Dagan 50250, Isrzel,

A preformed antifungal compound was isclated from unripe mango
fruits and identified asz resorcinol-5-heptadecenyl. Concentra-
tion of the compound in peel of unripe fruics was 200 pgfg f.wt,
tissue, but decreased during ripening to 100 ug/g f.wt. and was
accompanied by an increase In the rate of symptom expression of
A. alternata. EDgy for growth of germinated conidia of A,
alternata was 120 pg/ml. PBEthylene treatment ephanced the
decrease of the antifungal compound and shortened the period
for symptom expression., Storage under hypobaric pressure
delayed aymptom expression and the decrcase in the antifungal
compound concentration. In fully ripe 'Kitt' fruits the anti-
fungal compound did not decrease and no symptoms of decay were
observed. The rtesults suggested a possible involvement of the
antifungal compound in the latency of A, =lternata in unripe
mango Fruics. -
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REGULATION OF LIPOXYGEHASE ACTIVITY AND ITS5 POSSIBLE RELATION 10
LATENCY OF COLLETOTRICHIM GLOEQSPORIOIDES DN AVOCADO FRULTS

0. Prusky, B, Jacoby, J.J. 5ims and S.L. Midland

Department of Fruit and Vegetable Storage, The Volcani Center,
Bet Dagan 30250, Israel and Deparement of Plant Pathelogy,
University of California, Riverslde, Ca 92521, U.5.A.

A& natural inhibitor of avocado lipoxygenase was isolared Erom
peel of unripe avocado Fruits and identified as epicatechin,
Epicatechin concentration in unripe fruits was 514 ug/e £. we.
and decreased during ripening te 8§ ugfe [. wt., before symproms
of Colletotrichum were expressed. Concentration of the inhibi-
tor decreased differentially in ripening fruits of two avocado
cultivars on which Colletotrichum symptoms developed at diffe-
rent Tates. Ethylene treatment enhanced the decrease of the
lipoxygenase inhibitor on avocado fruits and shorteped the
period before disease symptoms were expressed. The evidence
supports the hypothesis that the lipoxygenase, which catalyzes
metabolism of l-actoxy-2-hydroxy-bd-oxo-henicosa-12,15-diene
involved In the latency of €, gloeosporioides (Prusky et al.,
1982, Phytopathology 72: 1578) is affected by epicatechin,
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CHARACTERTZATION OF THE HOST-5ELFCTIVE TOXIKS FROM COCHITOBOIUS
VICTORIAE: STRUCTURE OF DEGRADATION PRODUCTS. T.J.Wolpert, V.
Macko, Boyce Thempson Inst., Cornell Univ., lthaca, HY 1485%; W.
4cklin, B.Jaun, J.3eibl, J.Meill, DL.Arigoni, QOrg. Chem., Swiss
Faderal Tnst. of Technology, CH-8092 Zirich.

Investigation of the host-selective roxin complex (victorin}
from €. victoriae has led to the isclation of several selecti-
vely toxic compounds., Three of these compounds, designated B,
C, and D, inhibited root growth of susceptihle pat seedlings by
50% at 80-120pg/ml, and were completely characterized, FAB meas-
urements indicated that the major compound, C, has an apparent



molecular weight of 796 and contains 3 Cl atems. #4cid hydroly-
gis of this compound yielded a number of {ragments including
glyoxylic acld, 5,5-dichlorolencine (Clzleu}, threo—f-hydroxy-
lysine (OHlys}, erythro-f-hydroxyleucine (OHleu), and 2-alanyl-
3,5-dihydroxy-a?-cyclopenten-one-1 {victala). Fxtended analysis
of the UV and WMR spectroscopic data of the toxin eventually
disclosed the additional presence of an a amino-A-chloro-actylic
acid (aClaa} residue, Thus the apparent melecular weight of the
toxin must correspond to the composition CqpHy3042NgCl3.
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STRICTURE NF THE HOST-SFLECTIVFE TOXINS PRODUCED RY COCHLTOROLUS
VICTORIAE. T.J.Wolpert, V.Mackp, Boyce Thompson [nst., Corpell
Univ,., Tthaca, WY 14853; W.Acklin, B.Jaun, J.Seibl, J.Meili,

D, Arigoni, Swiss Federal 1nst, of Technology, CH-B092 Ziirich.
The previous gbstract deseribes the structure of the residues
from which the major toxin {C) of rthe title orpanism is
assembled, Partial hydrelysis of the toxin yielded a set of
degradation preducts [rom which the sequence of the residues
could be unambiguously determined as: M-glyoxylyl-Clzleu-0Hlys-
OHleu-aClaa~victala, In addicion, these experiments revealed
the presence of an acid labile oxygen bridge which {s part of a
vinylegous lactome group linking the hydroxyl group of CHleu
with the chromephore of the viectala reafduve. According to the
NMR data the amide bound glyoxylic acid moiety must be present
as a hemlacetal or more probably as the hydrated form. In the
latter case the composition of the toxin would have to include
one Hz0 unit in excess of the apparent melecular welight of 796,
Closely related structures could be derived for toxins B and D
by comparison of the spectroscopic data. In contrast to toxin €,
toxin B contains a monorhloroleucine residuve while towin D
lacks the S5-hydroxyl group of the viccala molety,
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DIFFERENTIAL PHYTOTOXICITY OF PEFTIDES FROH VERTICILLIUM DAHLIAE
RACES | AND 2. A. Nachmlag, ¥. Buchner, L. Tsror, ¥. Bursteln
and N. T. Keen. Voleani Institule, Gilat, Isrtael; Dept. of
Organic Chemistry, Weizmann Institute, Rehovet., Tsrael; and

Dept. of PlanL Pathology, Univ. of Calif., Riverside, CA 92521,

Reslstance to Verticillium wilt of tomato caused by race 1 of V.
dahliae iz conferred by the Ve gens. However, race 2 Lgolates
pathogenic on Ve tomato culbivars have recently been isolated.
4 race | igolate of ¥, dahliae from potato waa previously showm
to produce a phytotexie pepiide that 1is associated with wilt
gymptoms and root damage in potato. The race 1 peptide alao
caused disease symptoms on bLomato cultivars lacking the ¥Ye gene
but not on Ye cultivars. The analegous peptide from culture
fluide of ¥. dahliae race 2 had s different amino acld composi-
tion and was equally phytotoxie to bemato cultivars carrying or
lacking the Ye gene. He therefore suggest that the pathogenicity
of ¥. dahliae rece 2 is related to the productien of an altered
phytotoxic peptide that {as able to overcome the tolerance of Ve
gene tomzboes to ¥. dahliae race 1 and its phytotoxie peptide.
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EFFECT OF CHITNSAN ON THE VIABILITY OF PLANT AND FUNGAL CELLS TN
THE PEA-FUSARIUM SOLANI SYSTEM. L. A. Hadwiger and D. F.
Kendra, Tept. of Plant Pathology, Wasn. State Univ., Pullman, WA
29164-6430.

Changes in pea cell viabilities were compared after treatment
with either Fusarium solani or chitpsan, Pea endocarp cells
retain their viability &s measured by fluorescein diacetate
{FOR) staining, through the first 6 hr after treatment with
chitosan (1 mg/ml}, F. solani f. sp. pisi, or F. solani f. sp.
phaseoli. Within 15 hr, viability is Tost in ped cells directly
in contact with ¥, sp. phasegli spores, while a larger area is
involved with £, sp, pisi spores. Chitosan treatments reduce
cell viability within IZ hr. Since resistance is expressed
within 4-b6 hr following treatment, it is apparent that
resistance is not associated with host cell death, FDA staining
of f. sp. phaseoli and f. sp. pisi 15 reduced within 12 hr and
is regained in . sp. pisi as active growth resumes. Chitosan
{1 mg/ml} reduces the viability of f. sp. phasepli and f. sp.
pisi at 1 hr and 3 hr, respectively.
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RELATIVE EFFECT OF CRAR SHELL AND FUNGAL WALL CHITOSAN ON
FUSRRIUM GROWTH AND INDUCED RESISTAMCE. D. F. Kendra and [, A,
Hadwiger, Dept. of Plant Pathology, Wash. State Univ,, Pullman,
WA 99164-6430

Immunochemical studies indicate that some compounds released
during the pea-Fusarium interaction contain hexosamine
determinants. Tn Ehis study F. solani fungal cell wall and crab
shell chitosans {hexosamine polymers) were evaluated for their
ability to: suppress fungal growth, induce phytoalexin formation
and disease resistance in pea. Ffungal wall chitosan inhibited
f. salani f, sp. phaseoli and F. solani f. sp. pisi at 16 ug/ml
and 37 ug/mi, respecEively, and induced pisatin Tormation in pea
tissue at Tevels similar to those induced by crak shell
chitosan. Fungal wall chitosan (500 ug/ml}, added to pea
endocarp tissue at 0, 4, 8 and 12 hr prior to challenge with f.
sp. pisi induced resistance. These results confirm the
hypothesis that fungal chitosan activity is indistinguishable
from that of commercially prepared crab shell chitesan and that
it functions as an eligitor in the pea-Fusarium interaction,
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SEEDLINGS. Indra K. Kunwar, Singh, T., Hachade, €. €., 3in-
elalr, J. B., Dept. of Plant Fath., 1102 5. Goudwin Ave., Univ.
of Illinois, Urbana, Ii, &1801.

This is the first report of M. phascelina infection of soybean
seeds in Illinois. Microtome sections (10-20 um) of saybean seeds
were stained with safranin and light green and mounted in Canada
balsam. llistopathologic studies on symptomatic seeds showed that
hyphae and sclerotia were present ecto— and endophytically. Hyph-
ae were inter— and intracellular in seed coat layers and in the
embryo. Seed coats of severely infected seeds were fragmenred.
About 4% of the asympromatic seeds produced scleveotia after 2 days
incubation on PDA, The sclerotia were formed in or sdjacent te
the sead coat hypodermis and endosperm. This would sugpest that
M. phaseolina can penecrate and colonize sceds without producing
Eymptums and subsequently form sclerotia when conditions are
favorable for sced permination, After 13-4 days post gdrmination
of infected, asymptomatic secds, sclerotia were formed In the
cotyledons and after 4-5 days in the hypocntyl-radicle axis.
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CYTOCHEMISTRY OF THE EXTRAHAUSTORIAL MATHIX IN RUST FUNGT.
D.E. Harder, J. Chong and R. Rohringer. Agriculture Canada
Rezearch Station, 195 Dafoe Rd., Winnipeg. Capada RIT 2HO.

The extrahaustorial matrix of mature haustoria of Puccinia
praminis tritiei and P. coronata was investigaced cytachemic-
ally. The tescs and their results were:! 1) Periodate-thiocar-
hehydrazide-silver proteinate (PA-TCH-SP) for glycosubslances
with vieinal hydrozyls - positive staining: 2) Cellulase and
protease - reduced staining by uranyl acetate/lead citrate {UA/
PbC) and PA-TCH-SP (cellulase data anly for P. caronataj; 3}
Lipid solvents (P. coronata only} - reduced staining by UASPHD
and PA-TCH-8P: 4) Gold-conjugated lectin probes: Concanavalin A
for o-linked bound sugars - strong affinity, unaffected by pro-
tease: wheat germ lectin for bound N-acetylgluensamine {chirin)
- ng affinity; p-lectin for P-linked bound sugars - ne affinicy
sxcept after protease treatment. The results Indicate that che
extrahaustorial matrix comntalns lipids, Lound carbohydrates and
protein, probably in complex forms.
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DIFFERENTIAL CROSS PROTECTION OF WATERMELON TO FUSARIUM WILT BY
RELATED FORMAE SPECIALES. R. D. Martyn, Dept. of Plant Pathology &
Micro., Texas Agric. Exp. Stn., College Stn, 77843

Two closely related cucurbit wilt fusaria, F. oxysporum f. sp.
cucumerinum (IOC} pathogenic to cucumber, and F. oxysporum f.sp.
melonis [FOM) pathogenic to muskmelon were evaluated for their
ability to protect watermelon from F. oxysporum f.sp. niveum (FOM),
roC protected Z2-wk-old Jubilee seedlings, but FOM did not, when
seedlings were root-dipped in 2.5 x 10’ microconidia/ml and
challenged with FON 5 days later. Mo wilt was observed 1n FOC-
treated seedlings 8 wk after challenge, while FOM and water-treated
seedlings had 33% and 502 wilt, respectively, When watermelon was
inoculated with FOC or FOM alone, each colomized only tap roots and
caused no external wvisible symptoms. When FON followed FOC, FON
could not be recovered from any tissue. When FON followed FOM, FON
was recoverad from lateral and tap roots as well as from stem tissue,
Based on percentage of colonized or cccluded vessels, there was mo
evidence that protection by FOC was due to prior tissue colonization
or tyloses formation.
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TRANSFER OF [THPHCED SYSTEMIC RESTSTAMCE !N TORACCO TO BLUE MOLD
{PRRONNDEPNRA TABACINA ADAM) VIA CALLUS. S. Tuzun and ). Kud,
Nept, af Plant Pathology, Vniv. of Kentueky, Lexingtan, KY
HOSLE.

Injecting sporangia of P. tabacina (%x10° sporangiafml}
into tobacco {Burley Ky 14} stem tissue external to the xylem
systemically procected foliage against blue mold. Plants
drrived via callug from leavea and leal midribs of parents
injeetrd with P, tabacina were also systemically protected
against the discase. Protcction was cxpressed as a reduction in
sporutating on younger plants, whereas a reduction in symptom
severity as well as sporulation were ohacrved on older plants.
Tt is pessible that injecting stems with P. tabacina induced
changes in the genrome or the expression of the genome of tebacco
which were carried over to offspring peverated wia callus,

an1n

HISTOPATHOLOGY OF A SUSCEPTIRLE ALFALFA CLONE INFECTER WITH
VERTICILLIUM ALBO-ATRIM. B.W, Pennypacker and ¥.T. Leath,
Dept, of Plant Pathology, Penn State Unilversity, and VEDA-ARS,
U.5, Reglonal Pasture Research Lab., University Park, P& 16802,

Alfalfa plants, cloned from a Verticillium wilt susceptihle
plant, were stubble incculated with Verticillium albo-atrum and
sampled & times at weekly intervals. Stem samples were
embedded 1in paraffin and examined microscopically., Infected
plante had Intermittent alterations in xylem vesszel element
development characterized by atyplcally narrow metaxylem vessel
elements and hyperplastic cambial derdvatives. Lack of cambial
derivative differentiation caused mature xylem vessels to be
interrupted by groups of Immature cells. Xylem vessel alements
frequently had plugged lumens and pit chambers, cell wall
depesits, and occasional cell wall deterioration. Protoxylem
and some metaxylem vessel elements were obliterated by hyper-
trophied xylem patenchyma. Disruption of xylem vessel element
differentiation is an indication ther ¥. albo-atrum may cause
an alteration in hormone levels in susceptible plants.
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CONTROLLING REMATODES ON COTTON WITHOUT EDBE. J. L. Crawford,

University of Georgia Extension Service, P. 0. Box E&bg, fﬁ?ton,
GA 31793; R, E. Morsinger, Unlversity of Ceorgia Extension Ser-
vice, Athens, Ga 30602; W, M. Powell, Plant Pathologsy and Cenet-

ics, University of Ceorgla, Athens, GA 20602,

1304  PHYTOPATHOLOGY

Loss of ethylene dibromide (EDB) fumigant nematleide leaves manwy
farmers without an adequate means for controlling necmatodes on
cotton. The alcevnative {umigant, Telene IT (1,3-D}, requires a
7-14 day walting period between application and planting. It [s
Also more costly than EDE and the alternative non-Tumigants.
Lower rates of 1,3-D injected at planting are boing cvaluated an
are different rates and application methods of non-Tumigancs
such as Nemacur, Temik and Furadan. Field trials indicare no
advantage of incorporating these on 12-inch bunds versus é-inch
hands acrass the seed furrow., O_Lher means of contrelling nema-
todes must be used In managemenl schemes in order teo compensate
for loss of EDB. These will include roration, stalk plowup,
trap crops, tolerant varleties, eLc. which allow the erop Lo
elither tolerate ar escape nematode damage.,
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DIFFERENTIAL CHEMICAL CONTROL OF HETERODERA SCHACHTI! ON
SUGARBEET. G. D. Griffin, USDA-ARS, Crops Res, Lab., Utgh
State Univ., Logan, UT 84322

1,3-dichloropropene (1,3-0), sldicerb, and terbufos were
applied st rates of 224 kg/he, 4.5 2.i. kg/ha, and 8.0 a.3.
kg/ha, respectively, to Heterodera schachtii infested soils
with 501l population densities of 3.9, /.7, 12.8, and 16.6
J2/emd 5011, Sugarbeet seeds were planted into chemicel
treated and nontreated plots at soil planting temperatures
of 6, 12, 18, and 24C., A1 chemicals effectively
contralled H, schachi{i at an initial nematode population
density of 7.9 J27cm? soil. There was, however,
differential control, between the chemicals at nematode
population densities of 7,7 J2 em3/s0i1 and above, and
1,3-D gave the best contrpl. Planting made at 24C in soil
with an initial nematode populatign density of 16.6

J2/cm3 soil resulted in sugarbeet yields of 41, 24, 17,

and 6 metric tons/ha in 1,3-D, aldicarb, terbufos, and
nontreated control plots, respectively.
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DIFFERENTIAL REDUCTION OF XIPHINEMA AND FRATYLENCHUS POFPULATIONS
IN A BEARING APPLE DRCHARD WITH CARBOFURAN, CARBOSULFAN, AND
FHENAMIPHUS, D. A. Bosenberger and F. W. Heyer, New York State
{Geneva) Agriculrural Experiment Staticen, Hudson Valley
Laboratorvy, F.0. Box 727, Highland, NY 12528,

Carbofuran and carbosulfan at 11.2 kg/ba and phenamiphos at 16,8
kg/ha were applied 7 May 1982 and 29 Apeil 1983 to replicated
rlots of Delicious/MM. 106 apples planted in 1974, Application
was to bare ground in rhe herbicide strip beneath trees and ex-—
rended into the sodded areas between hree rows. Nematode counts
were made from samples cellected 19 July 1982 and 7 Qetober
1983, Within the herbicide strip, phenamiphos reduced mean
Pratylenchus populations from 45 to 2 per 100 cc soil. Carbo-
furan and carbosulfan both reduced mean Xiphinema populations
from 5 to less than 2. Phenamiphos had no effect on Xiphinema
populations, and nelther carbofuran nor carbosulfan was effec-
tive against Pratylenchus. In the sodded areas, however, bath
phenamiphos and carbofuran controlled both Pratylenchus and
Xiphinema. None of rthe treatments resulted in a significant
increase in toral apple production from 1982 through 1984,
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RELATITSETPS BITUELE PRESEASON HUMBERS OF MELOIDOGYNE INCOGNITA
AN YIELD 10RSEE LW CHILE PEPPER COLTIVARS. 5. U. Thomas and M.
tardenns, Dept. of Fntomology and Flant Patholopy and Rept. of
Experinental Statisties, New YMexico Skate University, Las
Cruces, WM 88003,

Yield lusses in chile pepper {Capsfcum annuum L.} cultivars
‘latapefia', 'New Mewico 6-4' and 'Sandia,’ resulting from para-
sitism b the seuthern rpot-knot nematode bMeloidopyne incopgnita
race 3 were evaluated in micreplots during two growing seasons.
Fre-plant 1noculum densitieg (0, 50, 100G, 200 and 500 M. incog-
nita crpe and Jarvae/500 em” soil) were arranged in a factorial
desipn with five replications within each cultivar. NM 6-4
trult wetght was reduced 40X by an initial density of 50 nema-
todes and damage threshnlds for Jalspeﬁg and Sandla fluctuated
betwaen 100 and 200 M. incosnita/300 em” sail during the two
BEOOsONS,
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COMPARISON OF TWO CEOGHAFHICAL ISOLATES OF THE LESPEDEZA CYST.
4. H. Fagbenlel, D. 1. Edwards2, and R. B. Malek?. lpept. of
Flant Pathology, QOkla. State Univ., Stillwater, OK 74078; and
ZDept‘ of Plant Path., Univ. of Illineis, Urbana, IL 61801



Gengraphical isolates of Heterodera lespedezae from Horth
Cornlina (WC) and [llinois {IL} werc compared on the basis of
roproduction on sclected hosts and effects of temperature on
larval emorgonon, penctrakion, cyst production and
pathogenicity. Larval penetration of striate lespedeza roots
by N¢ was greater at 30 and 35 C than by IL. Cyst production
on selected hosts Aiffered between iselates. Toleranes to soil
temparature (14-36 € at 4 C increments) varied with the
iselate and the host ptant. Pathogenicity and cyst production
at selected temperatures varied with the isolate. Only 1L pro-
duced males. M few cysts were produced by NC on soybean while
none ware produced by Il Significant differences in
pathogonicity, tolerance to temperature ranges, cyst production
on soybean and development of males demonstrate that the IL and
NC populations of H. lespedezae ropresent distinct biotypes.
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INTERACTION BETWEEN PRATYLENCHUS THORNEI AND FUSARTUM ROSEUM
'CULMDRUM' ON WINTER WHEAT. D.J. Eschen and H.§S, Fenwick,
Dept. Pit., Seil, & Ent, Sci., Univ. of ID., Moscow, IB. 83843,

Twenty-five g of air dried, 16 mesh screened field soil were
placed in each of 75 25x150 mm test tubes. Triticum aestivum
L. cv. Stephens was disinfested in ETOM,-Cl, incubated in H30
24 hrs., and 1 seed planted & cm deep in each tube., Treat-
ments(trs) of 15 repe each were as follows: 1)Ck, 2)Pratylen-
chus thornel(Sher & allen)(P.t.) alone, 3)Fusarium roseum f.
sp, cerealis 'culmorum'($yn. & Hamnsen)(F.r,) alone, 4)E.r. +
roet wounding, and 5)P.t.+F.r. Incculum consisted of 50 P.t.
/% soil and 400 E.r, conidia/g seil. Tubes were held 4 wks.
at 15% soil molsture at 25C, Disease rankings were signifi-
cantly higher for tr 5 compared to trs 4, 1, or 2. Flant hts.
of trs 5, 3, and 4 were significantly reduced from tr 1 and
were 70,4, B4.7, and B4.0% of tr 1, respectively. Top wts. of
tr 5 were significantly reduced (38.5% of tr 1}, while trs 3,

4, and 2 were £3.5, 76.6, and 93.5% of tr 1, respectively. F.r.

was isclated from 33% more crowns In tr 5 than in tre 3 or &.
t
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EFFECT OF PRATYLENCHUS PEMETRANS ON PLANT WATER RELATIONS IMN SIX

POTATO CULTIVARS AND CORRELATTON WITH HOST TOLERANCE. dJ. B.
kotcon and R. Loria, Dept. of Plant Pathelagy, Cornell Univ.,

Long Island Horticultural Research Lab, Riverhead, NY 11901

Potato plants {cv. Chippewa, Hudson, Katahdin, Onaway, Russet
Burbank, and Superior] were inoculated with Pratylenchus
penetrans at initial densities {Pi} of 1, 266, or 50BI per plant
in a greenhouse trial. Transpiration, leaf stomatal conductance,
leaf water potential, hydraulic conductivity of the root system
{HC}, and shoot, root, and tuber dry weights were determined on
five plants per treatment at 30 and 45 days after transplanting.
Compared to plants with low Pi, HC in Chippewa and ¥atahdin
plants with high Pi was reduced 47 and 487, respectively {P=
0.05); shoot dry weight of Xatahdin was reduced 38%; and root,
shoot, and tuber dry weights of Chippewa were reduced 27, 27,
and 41%, respectively, Transpiration, stomatal conductance,

and leaf water potential were not affected by Pi in any
cultivar. Tolerance of potato cultivars to P. penetrans was
negatively corvelated with the effect of Pi on HC.
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POPULATION DENSITIES AND DISTRIBUTION OF PRATYLENCHUS
PEWETRANS AND P. CRENATUS IN LONG ISLAND, NY POTATO FIELDS.
D. A. Florini, J. B. Kotcan, and R. Loria, Department of Plant
Pathology, Gornell University, Long Island Horticultural

Research Lab, Riverhead, NY 11901

Pratylenchus spp. populations were assessed in 56 potato fields
on the north fork (NF) and south fork {SF) of Long [sland during
early summer 1984. MNematodes were extracted from both root and
s0i1 samples. Twenty Pratylenchus females from root samples
from each of 28 fields were identified to species. Humber of
Pratylenchus spp. per gram of root was higher {P = 0.05) on the
SF (mean 749; range 3-2749) than on the NF {mean 302; range 1-
1167). Results from soil samples were similar. Field location
also affected species distribution: 83% of NF samples and 12V
of SF samples contained only P, penetrans, 82 of NF samples and
£9% of ST samples contained only P. crenatus, while 8 of NF
samples and 19% of SF samples had bath species. Heither crop
rotation nor sgil edaphic factors significantly influenced
population densities,
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EMERGENCE OF GLOBODERA RQSTOCHIENSIS JUVENILES FROM ROOTS OF
SUSCEPTIBLE AND RESISTANT POTATO. B. Mullin and B. B.

Brodie, USDA, ARS, Department of Flant Pathology, Cornell
University, Ithaca, NY 14853,

Emigration of Globodera rostochiensis juveniles {J2s) from
resistant {cv. ‘'Rosa') and suscepbible {cv. 'Katahdin')
potato roots was assessed. Twenty plants of each cultivar
were exposed to ca. 3130 J2s for 24 hrs and then transferred
te liquid culture. Culture solutions were screened daily for
14 days te collect exiting J2s. Percent invasion was 27% in
both cultivars. MNematodes ewmigrated from all plants, but
over twice as many exited from 'Rosa’ {¥=493 + 93 5D} as did
from 'Katahdin' (X=226 + 89 SD) {P=0.0001). When J2s that
had emerged from ‘Katahdin' or 'Rosa’ were applied to new
‘Katahdin' roots for 3 weeks, invasion efficiencies were 80%
and 14%, respectively. Host resistance increases emergence
of G. rostochiensis J2s from roots in liguid culture, and
also renders emerged J2s less able to infect susceptible host
roats.
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RESISTANCE OF BERMUDAGRASS TO ROODT-KNOT NEMATODES. D. E.
Bertrand, A, . Johnzon and G. W. Burton. USDA, ARS, Unlv, of
Georgia, Coastal Plain Experiment Station, Tifton, GA 31733.

The resistance of six hay and pasture bermudagrasses to
Meloidagyne Incognita and a mixed pspulation of H. lavanica,
M. arenaria and M. hapla was evaluated in the greenhouse.
Tultivars were TIfton , Tifton 68, Tifton 78, Tifton 79-16,
Coastal {resistant tontrol) and Coastcross-] {resistant
control}. Stem cuttings were planted into pots containing
steamed soi) or soil Infested with M. Incognita or a mixed
population of M. Jjavanica, M. arenarla and H. hapla. Coastal,
Coastcross-1 and Tjfton Ui were resistant to M. incagnita and
the mixed population of Meloidegyne spp. Tifton 68 and

Tifton 79-16 were susceptible to bath M. Incognita and the
mixed population of Meloldogyne spe. Tifton |8 was resistant
to the mixed population of Melaidogyne spp. and exhlbited some
resistance to M, Tncognita.

222

SOYBEAN CULTIVARS IN FIELDS WITH MIXTURES OF CYST AND ROOT-KNOT
NEMATOBES. R, Rodriguez-kabana, D, HWeaver, and P. 5. King.
Depts., of Bofany, Plant Pathology, and Microbiology, and
Agronomy, Ala. Agric. Expt. Sta., Auburn University, AL 3ABA9,

Soybean (Glycine max) cultivars Braxton, Ransom, Kirby,
Leflore, Foster, Forrest, Gordon, Coker 368, Terravig 606, and
$69-96 were planted in a field infested with a mixture of
Heterodera glycines {race 3) and Meloidogyne incognita to study
Their tolerance to the nematndes. Breeding 1ines NB1-1756 and
F77-7142 were also included in the study. Each cultivar or
Tine was planted in soil fumigated with 16.8 L EDB/ha and in
untreated soil. A1l cultivars and lines sustained significant
populations of both nematodes and evidenced significant yield
responses tao Fumigation. Kirby, Foster, F77-7142, and Leflare
were the highest yielding soybeans in untreated sofl and showed
the smallest degree of response to fumigation, Ransom,
NB1-1756, and SB69-96 were the soybeans with the lowest yields
and the greatest response to fumigation,
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THREE FUNGT ASSQCIATED WITH A LEAF AND STEM ROT OF AZALEA CUTTINGS
WHEN EXPOSED TO FOGGIMG. B. C. Raju, J. C. Trolinger, C. R. Semer,
1¥. Technical Division, Yoder Bros., Inc., Alva, F1  33020.

Severe leaf and stem rot symptoms were observed on unrooted cuttings
of azalea (Rhododendron sp.) propagated in a fogging svstem. Initial
symptoms were small black lesions on lower Teaves which extended

over the entire leaves in 3-4 days., Stem rot was observed in several
cases after complete defoliation of the cutting. Colletotrichum
gloeosporioides, Cylindrocladium scoparium, and Pestalotia sp. were
Tsolated consistently from atfected leaves, but nof healthy-appearing
leaves. Colletotrichum qloeosporicides was most frequently isolated.
In pathogenicity tests using each organism separately and in
combination, typical leaf spot and leaf and stem rot develoned on

the inoculated cuttings with each nathogen and each combination. The
symptoms were severe when the three pathogens were cambined. Of the
fungicides tested, mancozeb provided some control at 2.4g/1,
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VARIATION IK SENSITIVITY TO PYTHIUM ULTIMUM IK SELECTED
SEED-PROPAGATED HYBRID GERANTUMS (PELARGONIUM X HORTORIM),

M.K. Hausbeck, C.T. Stephens® and R.D. fleins, Departments af
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Horticulture and *Botany & Flant Pacholopy, Michipan Stace
University, Fast Lznsing, Ml 48824-1312

Sensitivity to erown and root rot disease caused by Pythium

ultimym varfed among cultivars as measured by plant morcalicy,

plant size, and days tu flower. TImmunicy to P, ultimum was net
ildencified in the 37 seed-propagated hybrid geranium culrivars
screened.  Foliar applicacions of silver thiesulphate applied
Lo prevent premature [iower pelal abseission preatly increased
plant mortalicy due to P. ultimum in all cultivars when grown
in a P. wleimurm-1infested medium. Geraniomg not trcoted with
silver chiosulphate but grown in P. ultimun-infesred mediom
were significantly smaller than control plants hut orherwise
appeared healthy, P, ultimum was consistently iselated {rom
the root tissue of stunted plants. Cultivars most telerant o
P, ultlmum may be useful In breeding praprams as a means of

inereasing tolerance to P. ultimum.
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A LEAF, PETIOLE AND STEM LESION DISEASE OF POINSETTLA INCITED
BY ALTERMARIA SP. Arthur W. Engelhard and J. B. Jones, IFAS,
U. of F1., Gulf Coast Res. & Edu. Center, Bradenton, Fl. 34203.

An Alcernaria sp. incited leslona on leaves, petioles and stems
of poinsettia plancs in Florida. Leaf lesions on naturally in-
fected plants occur as 1-2 mm tan spots, usually with a chloret-
ic hale. BSpots enlarge, become angular, irregular shaped, and
coalesce to form large necrotic areas. Clhlorebic areas develop
where multiple spots occur, or the eptire leaf becomes chloTot-
te and abscises., A single lesion on one side of a leaf may
cause unilateral chloresis on the affected side causing the

leaf ro develop a curved growth pattern. Elongate, dark, sun—
ken lesions form onm mid- and lateral veins and are especially
vigible on the lower leaf surfaces. Simjlar lesions also dovel-
op on petioles and stems, and Iif they enlarge they can cause

the deatl of the affected leaf or terminal. Stem infection on

a young plant causes stunting of the plant and death of the
terminal. This disease was most severe on V-l4 cvs {Glory,
White, and Jingle Bells). Serious lgsses have occurred under
commercial growing conditions.
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THFLUENCE OF HEAT STRESS ON ROOT SUSCEPTIBILITY TC PHYTOFHTHORA
INFECTION. J. D. MacDonald and J. D. Shapiro. Deparcment of
Plant lathelogy, University of California, Davis, Ch, 95616,

Solar radiation in outdeor nurseries can heat portions of the
root systems of container-grown plants to temperatures as high as
50-55 C during the summer months. When roated cuttings of
Chrysanthemum morifolium were immersed For 30 min in aerated
solutions ranging from 25-50 C, a sharp increase in root rot
severity caused by Phytophtlwra ecryptogea was consistently
obscrved in roots exposcd Lo temperatures »40 C. The increase
wag mest pronounced In Toots inoculated immediately following
hieat exposure, but alse occurred when roots were exposed to heat
4 or 8 hours after inoculation. Zoospore attraction to
Chrysanth or Juniperus sabina 'Tamariscifolia' root exudates
was stimulated by exposure of roots to temperatures >40 C. While
prolonged exposure of P. cryptogea te temperatures >35 C reduced
spoTanglum formarion and wiability, mycelium in estahlished root
infections may be more tolerant of heat. The Tesults suggest
that in nurseries, heat stress may signlficantly increase the
severity of Phytophthora Teot rots in contalner-grown plants.
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FUSKRRIUM WILT OF EUSTOMA GRANDIFLORA, FEobert D. Raabe,
Department of Plant Pathology, University of California,
Berkeley, CA 94724,

Eustoma grandiflora is a plant native to the south central plain
states and Mexico. Recently, the Japanese have improved the
plants by zelection and hybridization. These are being grosm
and pold as potted plants and bedding plants in California under
the name lisianthug {Lisianthus russellianus). Some of the
potted plants have been found to show severe wilt symptoms. From
some of thege, a form of Fusarium oxysporum was isolated.

Eustoma plants were inoculated by dipping bare rooted seedlings
in a suspension of spores produced on potato dextrose agar.

Such plants developed typical wilt symptoms and from such plantsa,
the fungus was reisolated. Inasmuch as this Iz a new host for
the wilt type Fusaria, the fungug i¢ named Fusarium oxysporum £.
sp. pustomae.
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FUSAR UM SPOROTRICHIOIDES AND PHOMOPSIS SP., ASSOCIATED WITH
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BASAL CANKER OF NURSERY-GROWM EASTERN HEMLOCK. R. L. Wick, Sub-
urban Exp. 5ta., Univ. of MA, Waltham, MA 02264, D. B. Schroeder
Bept. of Rencwable Natural Resources, Univ. of CT., Sterrs, €T
06268, and K. K. Rane, Suburban Exp. Sta., Univ. of HA, Waltham
HA D225k,

In the 1970's hemlock canker was identified in a number of Conn-
ecticut nurseries. In one nursery, mortality of more than 802
was attributed to this disease. HMore reecently, a2 nplanting in
Massachusetts was found Lo have a 42% incidence of canker. The
cankers, which may become 20 cm or more in length, begin at the
basal portion of the main stem at or below ground level. Pitch
exudate and dead branches originating at the canker face are the
most conspicutus field symptoms. {selations from cankers in MA
and CT yielded Fusarium sperotrichioldes {in CT, previously
identified as Fusarium tricinctum) amd Phomopsis sp. FPhomopsis
and Fusarium isolales from both MA and {T consistent!ly produccd
cankers when inocotated into eastern hemiock. Fusarium sporo-
trichioides produced larger cankers (2 em/wk) than Phomopsis sp.
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REDUCED SYMPTOMS OF FOLIAR NECROSIS OF CHRYSANTHEMUM MORIFQLIUM
CULTIVAR PINK MARBLE BY CONTINUOUS HYDR ULTURE WITH
TETRACYCLINES. R, . McGovern and R, K, Horst, Plant Path,
Dept., Cornell University, Ithaca, N.¥, 14853,

Sympiom expression of the foliar necrosis disease of Chrysan-
themum morifelium can inglude fiecking, veinal necrosis,
yelTowing and desiccation of lower leaves. Since this disease
is hypothesized to be induced by a fastidious prokaryote, the
suspected pathogen was further characterized based on its sen-
sitivity to various antibiotics. Infacted cultivar Pink Marble
was grown in the greenhouse in a hydroponic solution of 0.3 g/1
Peters Hydrosel and 0.2 g/7 Ca(NO { which was renewed and
amended weekly with 12.5 ppm tetrac cline-HCL, 25 ppm oxytetra-
cycline, or 250 ppm penicillin-G, Disease severity, percentage
of affected leaves and plant height were reduced after 2 months
by tetracycline or oxytetracycline, but not by penicillin,
Disease remission also resulted from hydroponic application of
10 ppm tetracycline in controlled environment chambers at
constant temperatures of 15.6 and 32.2 but not at 23.9 C,
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CONIDIAL PRODUCTION, GERMINATION, AND PATHOGENICITY OF ENIOMO-
SPORIUM WMESPILI PRODUCEDR OH CARROT JUICE AGAR. L. G. PBrowm
and L. W. Baxter, Jr. Dept. of Flant Pathology and
Physiolopgy, Clemson University, Clemson, S5C 29631,

Carrot juice agar (CJ4), malr extract agar (MA), potato-
dextrose agar, made from freah potatoes, (FDA) and dehvydrated
BRL potato-daxtrose apar (BBL-PDA) were compared for optimum
sporulation and germination of E. megpili (=E. maculatum) at
2], 28, and 35 days afrer seceding. Conldial production was
equivalent between two lsolates of E. megpili from Photinia x.
fraseri. afrter 35 days in the dark at 21 C, more conidia
(P=0.05) were pguduced on CJA, 3.1x10° gonidia per plate; than
on PDA, 6.8x107 conidla; MA, 3.5x 10 conidia: or BBL-PDA,
very few conidia. At all dates more conidia were produced on
CJA than on MA, PFDA, or BBL-PDA (P=0.05). CGermination was
higher (P=0.03) on CJA (398} than on MA (28X} or PDA (24%),
and germinatiom ¥ was highest afrer 35 days. Conidia from
isolates maintained on CJA For 133 days ({cransferted twice)
had 100% infection rate on P. x. fraseri when applied at
4x10° conldia‘ml.
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USE OF GLIOCLADIUM VIRENS FOR CONTROL OF RHIZOCTONIA SOLANT ON
SNAPDRAGON, CHREYSANTHEMUM, AND POINSETTIA CROPS IN THE GREER-
HOUSE. J. €. Locke and R. D. Lumsden, USDA, ARS, Belteville, MD
20705,

Greenhouse produced fioral crops such as snapdragon, chrysanthe-
mum, and poinsertia are ausceptible to root and stem Tot cauaed
by Rhizoctonla solani during part or all of their productiom
cycles. Traditionally, pasteurization and sanitation practices
have been used to minimlze losses, Evaluation of a Gliocladium
virens isclate, which had previocusly shown biological control
potential against R. solani, was carried out in three cropping
systema, Introduction of G. virems into steam—pasteurized grow-
ing medium prior to transplanting snapdragon seedlings reaulted
in nearly 100% suppression of disease. In a simllar manner,
chrysanthemum transplant lesses to R. golanl were reduced to
nearly zero and basal stem lealoms were reduced by 50Z., With
poinsettiaa, reductlon in stem leslons and plant death waa culy
achieved following a six-day pre—incubation period of 5. virens
in the R. solani infested medium, but control was excellent over
a range of inoculum levels,

233

A LEAF SPOT OF RHAPIS PALM CAUSED BY CERCOSPORA HHAPISICOLA.
M, A, Yoahipupra, N. M. Nagata, and J. Y. Uchida. Department of
Plant Pathology, University of Hawaii, Honolulu, HI 95B22.

i serious leal spotting dieesse of Rhapia palm [Bhapls excelsa
{Thunb.) A. Henry] was found on several commercial nurseries in
Hawali. Leaf spotas ranged from mimte, raised flecks to large
eliiptical spots, frequently up to 7 mm but sometimes more than
30 mm 1o length. Individusl hlack necrotic apota had tan to
brown centers and were surrounded by chloretic borders. A
fungua, tentatively identified as Cergospora rhaolalogle
Tominags was readily isclated. A aiogle-apore laolate 1037 was
used as the tesat organi=m in pathogenicity studies. Conldia
teken from this isolate measured 120.9 1 21.5 X 2.8 + 0.2 un
with 12.9 + 4.1 sopta. Approximately 13% of the conidia had a
lateral appendage msar the spex or the base, measuring up te 20
um long. Healthy plants locculated with a conidial suapension
showed early sSymptoams in 3 to 4 weeks and typical disease
symptoms appeared in 2 to 3 montba.
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FONGICIDE DELTVERY AND SEED PERFORMANCE IN HYDRATED GEL CAP-
SULES. . E. Melsen, R. M. Davis, and R. E. McLennan, Plant Ge-
netics, Ing., 1970 Filch Sgreet, Davis, CA 95616,

Hydrated pel capsules are being developed te deliver cell-
culture produced, somatic emhryes (synthertic seeds) and as seed
creatwents for botanic seeds. Seeds of tomato (Lycopersicon es-
culencum Mill., cw. UC-B2} were encapsulated in gel capsules
with cither of the funglcides metalaxyl or captan or with no
fungicide and tested against infection by the pathogen Pythium
ultfmum (2 isolates). At recommended or reducted rates of the
funpicides, encapsulated sceds were protected as well as or
better than fungicide-rreated raw sceds as measured by % live
seedlings 14 days after plancing. Gel capsules alene, in the
absence af any fungicides, protected the sced from the pathogen,
and encapsularcd seced emerged to a significantly hipher final %
emergence than did uncreaced raw seed (531.85 + 11.1% versus 22.5
. T.2%; mean %L live seedlings + S5.E. of 5 exp.). Delivery of
fungicides in hydrated gel capsules is effective and may improve
perlormance of sceds and/or sced protectant compounds.
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EFFECTS OF SPRAY METHODS ON CONTROL OF FOLIAR DISEASES
OF ONIOMS AND PEPPERS. T. A, Kucharek, R. E. Cullen, and R. E.
Stall, Flant Pathology Dept., University of I":ioridu, Gainesville, Fla.
3261 1.

Purple blotch ond blast of onions were reduced with mancozeb by as
much a3 68 & Bé%, respectively by comBTning two opposing hollow cone
or Hat fan nozzlesfrow, angled at 45% from the herizontal, with a
spreader-sticker. The use of a single, downward discharging, hollow
cone nozzlefrow without o spreader-sticker reduced purple bletch by 34
46% and blast by 37-64% depending en the assessment date. Treatments
without a spreader-sticker and with two nozzles/row of either type were
never significant!ly different from the single hallow cone nozzle/row,
Pepper leaves with bacteriol spot were reduced by more than 90% on all
assessment dates if moneb was added to cupric hydroxide and if spray
intervals were twicefwk rather thon oncefwk regardlass of nozzle type,
As in the onion test, hollow cone and flat fan nozzles did not differ
significantly; but in the pepper test, reduction of nozzle number/row
from three to one did not significantly reduce control. Spray pressure
and volume and fungicide rate were constant within tests,
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THE CHEMICAL AND FUNGICIDAL CHARACTERISTICS OF MYCLOBUTANIL,
H. E. Carley, W. S, Hurt, and J. W. Long, Rohm and Haae Company,
Independence Mall West, Philadelphia, P4 19105,

Myclobucanil is the proposed generic name for the fungicide
d-butyl-m-({4-chlorophenyl)-1H-1,2,4-triazole-1-propanenitrile.
The systemic ergosterol biosynthesls inhibitor, coded HH-3866,

iz under extensive worldwide development, Myclobutanll possssses
a unique balance of eystemic curacive and protectant properties
which provides effective control of economically important
treefruic, vine, and vaegetsble crop disesses.
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PERFCORMANCE OF MYCLOBUTANIL FOR THE CONTROL OF GRAFE POWDERY
MIRDEW. J.T. Schlesselman, Rohm and Hass Company, Reedley, CA
93654

Studies comducted during 1%83-1984 have shown myclobutanil (RH-
3866) to be highly effective for the conkrol of grape powdery
mildew (Uncinula mecstor). Myckicbutanil use rates ranged from
0.3-2.7 cunces al/h during 1983 and frow 0.5-2.0 ounces aifA
during 1984. Application timing consisted of 2 or 3 sprays per
season. The 3-gpray schedule began at prebleom (12-24 inch
canes), & bloom spray (50% bloom), end a postbloom apray {1/4-
1/2 inch berries). The 2Z-spray schedule conaisted of a pre- and
postbloom application, Triadimefon (2 ounces ai/i) was used &s
the as the standard treatment in all experiments. The optimum
myclobutanil use rate was L ounce aifh. The 2 and J-spray
schedules achieved 93% and 997 powdery mildew control, respsec-
tively. WNo adverse effecta to grape foliage or berries was
obaarved when myclobutanil was applied 6 Eimes at 2 ounces =l/4.
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GURZRTINE A CUNTACT FUNGICIDE, FOR POSTHARVEST USE CN CTTHUS
MND» OTHER CROFS by H.J. Kaplan and R.M. Fyno, Fermwalt
Qarparation, 1713 8. Califomia Bvenue, Moonrovia, ¢ 91016

Guazatine is a contact fungicide containing acetates of
guanidated amines {GTA); it will be marketed in the 0.8, wnder
the trademark KENCPEL, a 40% a.i. liguid that is completely
soluble in water. The most ocutstarding feature of this new
fungicide is its ability to control sour rot (Ceotrichum
candidim), a di of citrus now causing seriocus market losses
due to the absence of any effective control measures, ILemons,
mandarins and late season grapefruit are particularly suscepti-
ble to sour rot. Sold in Agstralia as Panoctine 400, it has
also demonstrated control of both green (Penicillium digitatum)
and blue mold (P, italicum) of citrus, especially against straina
of Penicillium that are resistant to benzimidazole fungicides.
Kencopel has cutstanding performance against Macar species on
tamatees and pears. It has the ability to comtrol most decay
canzing organiems of cantaloupe.
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DPX-HA573: A BROAD-SPECTRUM FUNGICIDE FOR THRE CONTROL OF
FIELD CROF DISEASES. J. A, Bruhm, T. M. Fort, and 5. J. Denis
£. 1, du Pont de Nemours & Co., Inc., Wilmington, DE 19898.

DPX-H6573, bis(4-[luorophenyl}mechyl {1H-1,2,4~trviazal-1-
ylmerhyl) silane, is a new broad spectrum ergosterol biosyn-
theslis-inhibiting fungicide. Greenhouse and fleld tests have
demonstrated that DPX-H6573 effectively controls early and
late peanut leafspotas {Cercospora arachidicola, Cercospeori-
dium personatum), wheat footrot (Pseudocercosporella herporri-
choides), cereals powdery mildew (Erxsighe graminis), wheat
leaf rust {Puccinia recondita) and leaf and glume blotch of
wheat (Septoria spp.). GCreenhouse tests also have shown
DPX-H6573 to possess preventive, curacive, and systemic ac-
tivities against these pathopens.
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DPX-H6573: A BROAD-SPECTRUM FUNGICIDE FOR THE CONTROL OF TREE
FRUIT DISEASES. A. E. Davis, T. M. Fort, 5. J. Denis, and

M. J. Hepry. E. I. du Pont de Memours & Co., Inc., Stine-
Haskell, Elkton Road, Wewark, DE 19711.

DPX-H6573, [bis{4-fluorephenyl)methyl{1H-1,2,4~-triazol-1-
ylmethyl) =ilape, a new ergostercl blosyntheais-inhibicing
fungicide, Is highly effective agalnst several Important LTee
fruit diseases. Ameng pome fruit diseases DPX-H65V3 provides
excellent control of apple scab (Venturia inaequalis), apple
powdery mildew {Podosphsera leucotricha), and cedar-apple
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rust (Lymnosporangium juniperi-virginianae). Stone fruit dis-
cases effectively controlled by DPE-H6573 include brown rot
(Monilina fructicola) and cherry leafspot (Coccomyces hiema-
1is), 1n both greenhouse and ficld tests DPE-H6373 has demon-
stratod superior curative and residual disease control prop-
erties when compared with other ergosterol biosynthesis—in-
hibirving fungicides., Mode of action studies have shown chac
PX-16573 inhibits l4 sdemethylation in ergostercl biosyn-
thusis,
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FMYCLOBUTANIL - A PROTECTANT/CURATIVE APFLE FUNGICIDE. D. L.
Loughner and 5, E. Crane, Rohm and Haas Company, 727
Morristown Road, Spring House, BA 194377,

The efficacy of 2 new experimental apple fungieide, wyclobutanil
(RH-3866) , was evaluated during the 1984 season by University
and Rohm and Haas field research personnel across the United
States. The results indicate that when applied on a protectant
or postinfection spray schedule at rateg from ,5-2.0 oz, ai/lQ0
gal, myclobutanil is highly active on the major apple discases
¥enturia inaegqualis {scab), Podpephaera leucotricha {(powdery
mildew), end Gymnosporangium juniperl-virginianae (cedar-apple
Tust). The high level of residusal and postinfeccion activicy
of the fungleide lends itself to esrly season precover sprays.
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CHEMICAL CONTROL OF ASCOCHYTA RABIEI IN INFECTED CHICKPEA SEEDS.

W. J. Kaiser and R, M, Hannan, ARS, USDA, Regignal Plant Intro-

duction Station, Washington State University, Pullman, WA 59164
in 1984, blight caused by Ascochyta rabiei was observed for the

first time in commercial chickpea {Cicer arietinum) plantings in
eastern Washington and northern Idaho. An effective method of
preventing further introduction of the blight pathogen into new
prantings was needed. The efficacy of different fungicides in
contralling the seedborne phase of the disease in naturally
infected or artificially infested chickpea seeds was tested on
agar media in the laboratory and in sterile potting medium and
nensterile field s0il in the greenhouse. The most effectiye
seed treatment chemicals of nine tested singly or in varicus
comhinations were benomyl and thiabendazele {TBZ)}. After
treatment with these two chemicals, A, rabiei was not detected

in seeds plated on agar media or on plants from treated seeds
which were »60% naturally infected or 100% artificially infested
with the pathogen. These fungicides combined with captan
controlled A, rabiei on infected seeds and preemergence damping-

of f by Pythium ultimum when planted in natural field soil.
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CONTROL OF RHIZOCTONIA ROQOT ROT IN SUGARBEET WITH SINGLE PRE-
LAYBY APPLICATIONS OF EXPERIMENTAL FUNGICIBES. E. G. Rugget,
and R. J. Hecker, USDA-ARS Crops Research Laboratory, Colorade
State University, Fort Collins 80523,

Quasi-commercial conditions were astablished in a field heavily
infasted with Fhizoctonia sotani {AG-2) to determine if pre-
layby appiications of experimental fungicides could control
Rhizoctonia root rot of mature sugarbeet. Beets were planted
19 Apri} 1984, and fungicides were banded in crowns at the co-
tyledon stage, the four- to six-leaf stage, or just befaore
plants covered the furrows, Roots were harvested and evaluated
for rot and yield on 13 October. Single applications of pency-
curon 75WP (NTN 19701; 40 g ai/305 m row), triadimefon S0WP

{14 g ai/305 m row), and triadimenal 25DF (14 g 2i/305 m row)
reduced disease severity 16-54%, and increased root yield 15-
77% and sucrese content 11-26% in a susceptible but not a re-
sistant commercial cultivar., Disease control resulted in a
gress return of $220-593/ha. None of the fungicides currently
is registered for control of Rhizoctonia root rot in sugarbeet.
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COMPEYITIVEHESS OF BEMZIMINAZOLE-TOLERAMT AND SENSITIVE STRAINS
OF CERATOCYSTIS WLMI. L. R. Schreiber and J. W, Peacock. USDA-
ARS, Nursery Crops Research Laboratory and USRA, FS, Forestry
Sciences Laboratory, 359 Main Rd., Delaware, OH 43015

Vle determined the competitiveness of tolerant (T} and sensitive
{S) strains of Ceratocystis ulmi by comparing the frenuency of
their isplation from bodies of smaller Evropean elm bhark heet-
Tes, Scolytus multistriatus that emerqed from American eims. To
isvlate and identify funqus strains, heetle progenv were reared
from elm bolts, killed by freezing, and plated onto elm extract
agar., lsolates were subculturad onto benzimidazole-amended or
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unaimended PDA. When T and S-inocutated elms were infested with
uncantaminated heetles, the percentaqes of T and S-contaminated
progeny were 3.4 and 6.5, raspectively, When T-contaninated
beatles ware placed on S-infected belts, 96,47 of contaminated
proqeny carried the 7 strain; when S-contaminated beetles were
placed on T-infected holts, 89.0% of contaminated proqeny
carried the T strain. When healthy bolts were infested with
beetles contaminated simuTtancously with 5 and T strains, 40.0°
of contaminated proneny carried the T strain.
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FIELD EVALUATION OF SEVEN FUNGICIDES FQOR THIE CONTEROL
OF SCAE DISEARSE AWD ASCOCHYTA BLIGHT ON COWPEA 1IN
EWANDA. Mazo Price & David Cishahayo, B.FP. 0%,
Kigali Rwanda{East Africa).

Cowpea(Vigna unguiculatalhas an excellent potential
in the sukhumid and semiarid high altitude regilons of
East Africa. Howeaver, some of the most sericus
censtraints to cowpea production in these reglions are
scab and ascochyta blight which are believed to be
seed-borne. Chemical control may be required as an
intermidiate step before breeding resistant varietbies.
Therefore, aseven fungicides were evaluated in a trial
conducted for two seasons of 1984 at Karama Station
in Rwanda. ©f the fungilcides used, Pavistin and
Brestan were the most effective in c¢ontrolling the
two diseases on the most susceptlble cowpea varieties
Mwanza x and Cross 1-6E-2. The disease ratings were
decreased by three applicaktions of these two fungi-
cides, thereby rxesulting in highest grain yield.
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(ONTROL OF ANTHURIUM BACTERLAL BLICHT, M. T. Wishijima and
D. K. VPujiyama, Dept. of Plant Pathology and Cuop. Ext. Serv.,

Univ. of Hawaii at Manca, Hilu, HI %6720.

The f{eliar phase of anthurium bacterial blight caused hy
Aanthomonzs campestris pv. dieflfenbachiae (Xcd) was effectively
controlled by a combination of streptomyecin sulfate {S5) sprays
and field sanitation. &ix to & weekly 55 sprays at 0.24 or
0.48 kefha, each preceded by ficld sanication involving the
removal of all wisibly infected leaves, provided control for at
least 2 months. Oxycetrazcycline (OT) at 0.1% kg/ha wich field
sanltarion also contrelled anthurium bactevial blight but was
not as resldual as S5. Copper funpieides when used alone or in
combinarion with mancozeb were phytotoxic to anthurium leaves
and flowers and appeared to increase disease incidence. 35 or
OT resistant strains of Xcd have not yet developed or been
selected for as a result of this control program.
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GROWTH AND SPORULATION COF PYRENOPHORA TRITICI-REPENTIS ON FUN-
GICIDE AMENDED MEDIA. E. M. Hunger, Plant Pathology Dapt.,
Oklahoma State Uniwversity, Stillwater, 0K 74078.

The effecct of propiconazale {(Tilt: Ciba-Geigy), BAY HWG 1608
{Mobay), and chleoreothalenil {(Brave 504; 5D5 Blotech} on growth
and sporulation of Four single ascospors isolatas of F.
tritici-repentis {PrR) was investigated. Wine cm patei dishes
containing clarified V-8B juice agar amended with 0, .01, .1, L,
1o, and 100 ug ai of fungicide/ml were inoculated with 10 mm
plugs from 5 day old PTR cultures growing on potata dextrose
agar. Growth ({hyphal extension) was measured after 5 days
inecwbation in the dark at 24 €. Exposure to 12 hr light (2900
lux) followed by 12 hr of darkness induced conidia formation.
Sporulation density {conidia/mm?) was determined by countipg
conidial suspensions in a nematode counting dish.,  The Figgs®
for growth inhibition by propiconazeole, BAY HWG 1608, and
chlerethalonil were near .1, .1, and 19 wg/ml, respectively.
The ECgps' for inhibition of sporulation by propiceonazole, and
BAY HWG 1608 were noar .1 wg/ml. Mo sporulation occurred on
plates amended with chlorethalonil,
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SOME FUSARIUM INDUCED mRHAS ARE ALSO EXPRESSED AT HIGH LEVELS IN
PSEUCTMINAS - PISUM RACE SPECTFIC INTERACTIONS. Catherine
Mariels, B. Fristensky, Wendy Wagoner and L, A, Hadwiger,
Tashington State University, Pullman, WA 99164-6430,

Alaska peas express a non-host resistance response against F.
sotant f. sp. pbasepli (Fsp) but are susceptible to F. solani f.
sp. pisi. Five other pea varieties express differential race
specific resistance to races 1,2 and 3 of P, syringae pv. pisi




{Psp). cDMA clunes from the Alaska pea-Fsp interaction were
hyhridized to total RMA from Psp challenged pea pods of the six
pea lines. Enhanced accumulation of RNA homologous to three
cDNA clones was temporally correlated with non-host resistance.
Northern hlots indicate that phenotypic resistance correlates
with specific RNA accumulation and susceptiblity cerrelates with
depressed levels of, or absence of, a specific RNA species. Mot
all race-pea variety Northerns were representative of the plant
exprassed resistance phenotype. We conclude that some commonly
possessed genes are activated in plants expressing either a
general or specific resistance.
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COMPARLSON OF TILLETIA INDICA ISOLATES FROM INDIA AND MEXICO
BY IS0ZYME AWALYSIS, M, R. BONDE®, G. L. PETERSONA, W, M,
DOWLERZ, AND B, MaYb. 4U8pA, ARS, Plant Disease Res,

Lab., Frederick, MD 21701; bCornell Univ., Ithaca, NY 14853,

Field collections of T, Indica (Mitra} Mundkur were abtalned
from four areas of the Punjab reglon of India and four areas
in the state of Sonora, Mexlco. Shake cultures established
from single teliospores ot single bastdicspores were Lested
for the presence of 48 enzymes by starch gel electrophoresis.
Activity for 29 enzymes was detected In high cencenkrations,
lsozyme banding patterns obtained with 40 cultures were
interpreted as representing 31 presumed genetic loci; 16 were
polymorphie (geaetic varlation present} and 15 were mono-
morphic {no varlacion). These results demonstrate that T.
indica has considerable genetic variahility. Of the &40
alleles scored, 39 were present in at least one culture from
India and 37 in at least one culture from Mexico indicating a
high degree of similarity between the pathogen populations
from the two countries.
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BEMETICS OF QIBBERELLA FUJIKUROL, 11X, VEBETATIVE COMPATI=-
BIL1TY 6ROUPS, B.8. Sidhu, Dept. of Plant Path., Univ, of
NE, Linceln, NE &8583-0722,

A large number cof Gibberells fujlkurol Group A cultures were
collscted from naturally-infected corn and sorghus fields.
Two complementary nit  mutants tdefliclent In  nitrate
reductasel were recovered #rom each culture. Tha it
mutants, racovered froa &7 cultures, were paired in all
possible combinations te differentiate vegetative compati-
bility groups {4¥CG). Fungal cultures iscallelic ak all
haterckaryon laci belong to the sake VOB, A total of 38
diféerent VL8 were catagorized. Heterokaryatic  nucloar
ratios from diffwrent VCA8 were determined aond compared.
Rualitatively robust heterokaryons gave relatively balanced
nuclaar ratios as compared to weak heterckaryons. VEB can be
used far astimating the freguency of {ndividual fungal
culturey 4n the diswased tissus and in wmonitoring pathagenic
cultures in diswase conplenes.
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YEGETATIVE COMPATIBILITY GROUPS AMONG ISOLATES OF THE
FUNGUS CAUSING SOYREAN STEM CANKER IN THE SOUTHEASTERN
UNTTED STATES., R.C. Ploetz and F.M. Shokes, North
Florida R.E.C., Route 3, Box 4370, Quincy 32351.

Twenty-eight vegetative compatibility groups were

identified among 214 isolates of the fungus causing
soybean stem canker in the Swutheastern United States
("sauthern" Digporthe phaseolorum}, Barrage zones
formed between isolates from different compatibility
groups. Zones were pigmented brown with sparse
mycelial growth when isolates were grown on Difeco
potato dextrose agar, but were indistinct or did not
form when grown on Difco water agar, malt agar,
Czapek-Dox agar, or a mineral salts medium. The
stility of these groups when used as markers in
identifying iselates usgsed in epldemiological studies or
when comparing this fungus with the one responsible for
soybean stem canker in the Midwestern United States (D,
phaseoclorum var. caulivora) is discussed,
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INHERI'EANCE OF RESISTANCE ‘I'Q DOWNY MILDEW IN SOYBSAN. 5. M. Lim
and R. L. Bernard, USDA-ARS, Department of Plant Pathelegy and
Department of Agronomy, University of Illinois, Urbana, 61801,

Theee soybean cultivargy Fayette, previously identified as
resigtant to races 2 and 33 of Pergnospora manshurica, Union,
resistant to race 2 but susceptible to race 33, and Williams B2,
susceptible to bath races, were used in crosses to determine the
inheritance of resistance in Fayette. Union carries the gene
Rpm which conferred resistance to all known races of P.
manshurica prior to the occurrence of race 33 in 1981.
Inpculated F2 plants from the cross Williams B2 x Fayette
seqregated in a ratio of 3 resistant to both races : 1
susceptible to both races, indicating that a single gene in
Fayette confers resistance to both races. The F2 plants of
Union = Fayette segregated J registant : 1 gusgeptibla when
inoculated with race 33 and 15 resistant : 1 susceptible when
ingculated with race 2, This indicates that the gene for
resistance in Fayette segregates independently from the Rpm gene
of Union,
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ISOLATION OF CUTIN INDUCIELE DMA SEQUENCES FRCH COLLETCTRICHUM
GLOEOSPORIOIDES BY DIFFERENTIAL PLAQUE HYBRIDIZATION,
Martin B, Dickman and Suresh S, Patil, Dept, of Plant
Pathology, Univeraity of Hawall, Hemolulu, HI 96822,

Cutinaze sscreted by Colletotrichum causal
agent of papaya anthracnose is a pathogenleity determinant for
thias diseasa, In order Lo study the gene encoding the
oqutinasa, genomic libraries of the fungus have been constructed
in tha bacteriophage 1059 and two derivatives EMBELI and
EMBLY. For library scresning, total RNA from Lolletotrichum
was izolated from oulturea grown on elther potate dextrose
broth, serving as a conktrol or on purified papaya cutin as the
sole carbon source, to induce cutinase production., From both
the control and induced RNWA populations, poly (A} RHA waa
obtained by chromatography with olige dT-cellulose. Frobes
were constructed by synthesizing o¢DNA copies of wRNA using
oligo dT {12-18)} as = primer, reverse transcriptase and
32p_4CTP. The mANA in the hybrid moleculs was hydrolyzed and
the single astranded oDNA was used to screen the librery,
ylelding sequences unique Lo the cutlin grown culture,
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ESTASLISHMENT AND CHARACTERIZATION OF SINGLE-DOSPORE CLLTURES
FROM SELFED Al ISOLATES OF PHYTGPHTHORA INFESTANS. R. €.
Shattock, P. W. Tooley, and W. E. Fry. Department of Plant
FathoTogy, Cornell University, Ithaca, NY 14853,

Dospores in five Al isolates of Phytophthora infestans were
induced by an A2 isolate of P, infestans, when hyphal contact
was prevented by a polycarbonate membrane. Oospores from two
isolates germinated after being fed to water smails and ten
single-gospore cultures were established. A1l the progeny were
Al compatibility type, but differed from the parents in growth
rate and spaorulation in yitre. Two of the ten single-oespore
cultures sporulated sufficiently to test their abilities to
overcome specific R genes, and these abilities were identical
to the parent, However, two of nine single-oospore isolates
from one parent were homozygous for the dimeric enzyme
peptidase, whereas the parent and the other seven were
heterozygous. This segregation indicates that progeny from
selfed pospoves are the products of meiosis rather than
apomixis,
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DETERMINATION OF RECOMBINATION, SEGREGATION AND SELFING IN
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SINGLE-OQSPORE CULTURES OF PHYTOFHTHORA TWFESTANS BY IS0ZYME
ANALYSIS. R. C. Shattock, P. W, Tooley, and W, E, Fry,
Department of Plant Pathology, Cornell University, Ithaca,
NY 14853,

OQospores from 10-28-day-old cultures of Al x A2 Mexican
isplates of Phytophthora infestans readily germinated on
distilied water agar after being fed to water snafls. The
electrophoretic isozyme patterns of two dimeric enzymes,
glucosephosphate isomerase-1 (GPI-1) and peptidase (PEP), were
identified in 685 single oospore cultures from seven ¢rosses.
Hybridization was confirmed by recombinatinon for isoczyme
phenotype and compatibility type. Progeny from matings between
parents heterozygous at the GPI-1 or PEP loci segregated 1:2:1
as expected for a dipleid organism. Fewer than 1% of the
single-nospure cultures appeared to be selfs., However, a large
number of progeny were self-fertile,
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GENETICS OF RESISTANCE TO EIGHT RACES OF UROMYCES APPENDICULATUS

Ik PHASEOLUS VULGARIS CULTIVAR MEXICOQ 235, J.R. StaUelI and
K.F, Grafton, ARS, USDA, BARC-W, Beltsville, WD 20705, and
Dept. of Agronomy, Horth Dakota State Univ., Farqgo, MD 58105.

P. vulgaris 'Mexico 235" {MZ35) and 'B-190' have small uredinium
tesistance {R} or necrotic hypersensitive resistance (HR} to
most races of U. appendiculatus {Plant Disease 68:95-99), Fy
segregation from susceptible {5) 'Fiesta' X M235 indicated a
single dominant pleictropic gene or kightly linked genes control
HR of M235 to races 40, 52, 53, and 54. These genes atre
epistatic to the R genes for these races in B-194. M235 also
contained a second, independent group of apparently linked
single dominant genes for R to races 44, 45, and 48 and for HR
te 4% and 50, The genes for HR to races 4% and 50 in M235 were
apparently influenced by modifier genes, envirenmenk, or both so
that their expression varied from HR to R in the F3., The

Fz of BP-190 X M235 indicated allelism of their R genes for

races 40 and 46, but one in 64 was § to race 45, indicating
triplicate dominant epistasis.
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THE INHERITANCE OF RESISTANGCE IN TWO WHITE SEEDED DRY BEAN
CULTIVARS TO SEVEN BEAN RUST ISOLATES. M.K. Kardin and J.V.
Groth. Dept. of Plant Pathology, Univ. of Hinn., L. Paul, MN
55108.

Simultaneous inoculations of the Fi and F, pregenies from
crosses of dry edible beans Aurora x Pinto 111, Fleetwood x
Pinte 111, and Aurgra x Fleetwood with seven bean rust
{Uromyces appendicuiatus) isolates indicated that the
resistance of Aurora and Fleetwood to each isolate was
controlled by a single dominant gene. Aurora contains at least
two resistance genes. Since Individual F, progeny of Aurora x
Pinto 111 always reacted the same to the %1rst six iselates of
bean rust, we hypothesize that the same resistance allale and
Tocus in cv, Aurora is conditioning incompatibility to all six
isclates. The small fleck gene in Aurora was epistatic to that
in Fleetwood, a minute uredium. The gene in Aurocra for
resistance to the seventh isolate segregated independently from
that which conditioned resistance to the other six isolates,
and was independent of and epistatic to a third gene, in cv.
Pinto 111, that gave a mesothetic reaction to this isolate.
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LOCI IN COCHLIOBOLUS HETEROSTROPHUS WHICH CONDITION PERITHECIAL
NUMBER., J.A. Kolmer and X,J. Leonard, North Carolina State
Univ. FRaleigh HN.C. 27695-7616

A full-sib mating design was used in selecting for increased
numbers of perlthecia in matings between sexually compatible
pairs of ascospore progeny of the fungus Cochliobolus
heterostrophus through three generations. In the third
generation half of the sexuwally compatible pairs produced
abnormally low numbers of perithecia, Isclates could be
grouped ascording to putative secondary incompatibllity alleles
such that perithecial number was high when the paired zexually
compatible isolates had different alleles at the locus, and low
when identical alleles were present, Expected segregations at
the same locus were obtained in three related full=sib families,
Two additional full=-sib families alsc segregated at a single
locus but in matings between families all sexually compatible
pairs were fertile, indicating the families segregated at two
and probably three different loel for peritheclal number, This
appears to be a unique ¢ase of homogenie incompatibility,
independent of the mating type locus in fungi,
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INHERITANCE OF RESISTANCE TO THREE PATHOTYPES OF
PERONOSCLERDSPORA SORGHI. J, Sifuentes and R. A. Frederiksen,
Dept. of Plant Pathology & Microbiology, Tx, Agric. Exp, Stn.,
College Station, TX 77843,

The resistant sorghum lines QL3 India ard SC0414-12 were
crossed to three susceptible lines and to three lines (SC0170-
6-17, Tx430, and CS3541} with differential reaction to L
orgh pathotypes one, two, and three. The parental lines and
their F1 and F2 progenies were tested for local lesion
reaction. Analysis of Fl reciprocal crosses failed to detect
cytoplasmic inherftance for resistance to any pathatype and
indicated the dominance of resistance over susceptibility.
Segregation of FZ progenies of crosses invelving $C04141-12 and
QL3 India indicated the existence of one and two resistance
genes in these lines, respectively. A 63:1 segregation n the
F2 population of the cross between the two resistant Tines
suggested that the geme in 5C0414-12 is different from the two
in QL3 India.

281

INHERTTANCE ESTIMATES OF RESISTANUE IN MAIZE (?EA HﬁYS} TO GRAY
LEAF SPOT (CERCOSPORA ZEAE-MAYDIS). k. R. Bergguis Pfister
Hybrild Corn Co., El Paso, IL 61738; G. A Payne, Plant Patholagy
Dept.,; D. L. Thompaon and T, T. Bowman, Crop Scilence Dept., N.C.
State Univ., Raleigh, NC 27695,

Inbred parents, F1, F2, F3 and backcruss penerations were rated
for reaction to gray leaf spot just prior to leaf death on a
sezle of 1 (resistant) to 9 (susceptible) in a natural epiphy-
totic near Marion, NC in 1284, In two generation mean experi-
ments, parent NC250 was rated 1.7 and parents B72 and B73vhm
were rated 4.5 and 4.6 in their respective experiments. Other
generations were intermediate. In a diallel experiment, inbreds
H99, WC250, BYIAWB, B73, B?3rhm and HZ8rhm had ratings of 1.8,
1.7, 2.3, 4,53, 4.6 and 4.8 aa parents per se and had mean rat-
ings of 2.9, 3.1, 3.1, 3.6, 1.9 2nd 1.8 in crosses, respective-
ly, Estimates were large for pooled additive effects and gen-
eral combining abllity indicating that resistance involved loei
which were primarily addirive. Therefore, evaluation of Inhreds
per se would be an effective breeding procedure for selecting
registant genotypes.
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EFFECTS OF THREE TOBACCO ETCH YIRUS ISOLATES O DIFFERENT YIRUS
RESTSTANT CAPSICUM GENOTYPES. Benigno Villalon, Texas Agricul-
tural Experiment Station, 2415 East Highway 83, Weslaco, Texas
78596

Yiral diseases of peppers reduce yield in many pepper produc-
tion areas throughout the world. The virology program at Wes-
laco, Texas has yielded Capsicum breeding Tines resistant to
tobacco etch virus (TEVY, pepper mottle virus, potato virus Y,
and tobacco mosaic. Resistant Tines exhibited wirus-like symp-
toms in production areas of Texas and California. TEV was iden-
tified from some of these plants. It was balieved that differ-
ent strains of TEY might exist. TEY isolates from Texas, Cali-
fornia, and Sinaloa, Mexico were collected and their reaction
on several genctypes studied. Differences in growth and virus
symptoms were observed in 'TAM MILD JALAPENO-1', 'TAMBEL-1' and
'"TAM MILD CHILE-1' when inoculated with 3 TEY isolates. React-
ion to the Sinaloa isolate was most severe on hell and chile
types whiie the California isolate was most severe on jalapeno.
The Texas isolate did not affect the resistant lines signifi-
cantly.

VIRUS DISEASES OF CHICKPEA IN IDAHO AND WASHINGTOMN. W. J.
Kaiser* and S. D. Wyatt**, *ARS, USDA, Regional Plant Intro-
duction Station and **Department of P1ant Pathology, Washington
State University, PulTman, WA 997164

Chickpeas (Cicer arietinum} are a new cash crop in the dryland
areas of eastern Washington and northern [daho where they are
grown in rotation with wheat, barley, peas, and lentils, Since
1979, several viruses have been isolated from naturally infected
chickpeas in commercial and experimental plantings. Stunting,
wilting, ¢hlorosis, leaf deformation, mosaic, and phloem
discoloration are some of the symptoms assaciated with virus
infection. Techniques used in virus identification have
included symptomatology, host range studies, serology, electron
microscopy, and/or vector transmission. The following virus
diseases of chickpea were found: Alfalfa mosaic, bean yeliow
mosaic, pea enation mosaic (PEMY), pea leaf roll, and pea
streak. The most important virus disease was caused by PEMY.




A11 are transmitted by aphids. but none appear to be seedborne
in chickpea. Important reservoir and overwintering hosts are
alfalfa, white sweet clover, and hairy vetch,
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REDUCTION IN SPREAD OF WECROTIC RUSTY MOTTLE WITH REMOVAL OF
AFFECTED TREES. H. R. Cameron and D. L. Moore, Depactment of
Botany and Plant Pachology, Oregon State University, Corvallis,
OR 97331

In the late 1970's, two 1B hectare virus-indexed cherry (Prunus
avium L.) orchards were planted abour 16km apart in Western
Oregon. Both orchards were bounded on at least three sides by
native vegetation. In 1978, three trees of the culrtivar Corum
in ene orchard, and in 1979, 17 trees in the second orchard
expressed symptoms of necrotic rusty mottle (NRM). The first
treesg to show symptoms were o the outside rows of the orchard
followed by sccondary infections in the next adjacent Corum
trees. In the first orchard trees were vemoved when symptoms
were first evident. In the second orchard trees were removed
ag they were dying. 5pread of NEM was greatly reduced {4,1I}
in the first orchard compared to the other orchard (18.4I).
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ULTRASTRUCTURAL CYTOLOGY OF PEANUT INFECTED WITH PLANUT STRIPE
VIRUS. N. A. Rechcigl, $. A. Telin, G. R. Hooper, and R. L.
Grayson. Dept. of Plant Pathology. Physiology and Weed Science,
VPIZSU, Blacksburg, VA 24061

Two strains of peanut stripe virus from Virginia were compared
in peanut {Arachis hypogaea 'Florigiant') at several stages of
leaf development. Mature (eaves on plants infected with the
stripe strain exhibited dark green vein-banding and ocak-leaf
patterns, whereas leaves affected by the blatch strain developed
large, dark green spots. Ultrathin sections of young leaf tissue
infected with either strain revealed pinwheel inclusions near
plasmodesmata. In more mature leaves infected with either
strain, pinwheel and scroll inclusions occurred in the cytoplasm
in association with mitochondria. ¥irus particles were observed
free in the cytoplasm as well as concentrated in linear arrays
along the inner surface of the tonoplast. Cells in Yight green
areas of mature leaves had prominent virus-packed cytoplasmic
strands. In dark green areas, strands were less prominent and
contained few if any virus particles. Membrane and organelle
degradation was evident in cells infected with either strain.
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IHOCULATION OF ADAXIAL LEAF SURFACES IM CORN MWITH MALZE DWARF
MOSAIC VIRUS (MDMY) INCREASES INFECTION, Eugen Rosenkranz and G,
E. Scott. USDA, ARS, Depts. of Plant Pathology & Weed Science
and Agronomy, Mississippi State Univ., Miss. State, MS 39762

In the field, inoculation of corn with HMOMY 145 done on the
abaxial leaf surfaces where the wirus is exposed to solar
radiation. To determine if this exposure has a detrimental
effect on infection, corn plants in the 5.leaf stage were
inoculated with an artist's air brush on the upper vs. Tower leaf
surfaces on the same sunny day. In al)l 3 corn genotypes (Ab2BA x
T226, Mol? x Tw601, T226 x T232) tested, plants inoculated on the
lTower leaf surfaces had significantly more diseased plants than
those inoculated on the upper surfaces. The difference in
disease incidence was highly significant (P = 0.01) up to 20 days
after inoculation and significant (P = 0,05) thereafter. Of 72
comparisons {3 hybrids x 4 reps x 6 evaluation days), 67 had
higher diseasa incidence for lower-leaf surface inoculation than
upper-leaf surface inoculation. The disease incidence was
15-140% higher in plants inoculated on the adaxial leaf surfaces
than in plants inoculated on the abaxial surfaces.
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DIFFERENCES 1IN RESPONSE TO WAIZE DWARF MOSAIC VIRUS AMONG PLANTS
WITHIN CORN IMBHEDS HAVE NO GEWETIC BASIS. G,E, Scobt and Eupen
Rosenkranz., USDA, ARS, Depts. of Agronomy and Plant Pathology &
Weed Sclence, Mississippl State Univ., Miss. State, MS 33762

Corn Iinbreds resistant to malze dwarf moszaic virus (MDMY) pro-
duce some diseased plants when mechanically inoculated in the
field. To determine if these diseased plants differ genecically
from symptomless plants for respense ro MDMV, 8 plants with and
8 plants without syoptoms in each of 3 iInbreds (Tx60l, Mol8H,
T220A) were self-pollinated and the 24 progenies from symptom-
less plants were compared with 23 progenies from diseased plants
for their reaction to MDMY. The comparison was made in two
Eield tests (early and late planting} and one greenhouse test
during the winter. Under the three different environmental con-—

ditions the average disease incidences were 5, 12, and 68% for
the 24 preogenies from symptomless plants and 5, 12, and 71% for
the 23 progenies from diseased plants. Thus, whether a plant of
an inbred develope symptoms or remains symptomless 1s not condi-
tioned by genetic variabllity within cthat inbred and therefore
these differences must be attributed to factors other than
genetica,
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SURVEY OF PEPPER VIRUSES IN CALIFORNIA BY THE ELISA TECHNIQUE,

0. A. Abdalla, P. R, Desjardins, and }. A. Dodds, Dept. of Plant
Pathology University of Californla, Riverside, CA %2521,

Virus diseases are sLill 2 primary limiting facter in pepper
production in California in spite of past asurveys. The enzyme-
linked immunesorbent assay {ELISA) technique was used Lo detect
the following viruses: potato Y (P¥¥}), tobacce etch (TEV),
cucumber momasic (CMV), alfalfa mosale (AMV), poLato X (PVX),
tobacco moeale (THV) and pepper motile (FeMV).  The pepper
samples, collected late in the geason, were from San Joaquin,
Ventura and Imperial counties. All seven viruaes were detected
in samplea from one or more of the locations, and their relative
frequencles are as follows: San Joaquin: PVY (692}, TEV (993),
CHY (89%), AMV {19X), PVX (14%), ™MV {(0X) and PeMV (61%);
Ventura: PVY (49%), TEV (592}, CMY (65%), amv (5%), Pvx (11},
TMV (0.6%) and PeMV (46%); and Imperial: PvY (B0X), TEV (98%),
CMy (25%), AMV (5%}, PVX (OX), TMY (B0%) and PeMV {70%). This
iz the firet confirmed report of PeMV in California. The ELISA
technlque was found to be practical and rellable for surveys of
pepper viruses in the fileld.

SERQOLDGLCAL TITER OF CITRUS TRISTEZA VIRUS (CTV) ISOLATES OF
VARYING SEVERITY IN DIFFERENT CITRUS HOSTS. 5. M. Garnsey,

R. F. Lee*, R. H. Brlansky*, and R, K. Yokomi, U.5. Horrcicul-
tural Research Laboratory, ARS, U.S. Department of Agriculture,
Orlande, FL 32803; and #*Citrus Research and Education Center,
IFAS, University of Florida, Lake Alfred, FL 33830

Seventy-five different citrus host-CTV isolate combinations
were prepared using 25 hosts and 5 virus iseolates. Uniform
voung tissue samples from greenhouse-grown plants were exbrac-
tad, freeze-dried and tesced by ELISA. Titers were similar in
most combinations of 12 hosts infected with cach of the 5 CTV
isolates. Titers were posictively correlated with isolate
severity and host reaction. (Citrus hystrix bad the highest
average tilter. Especially low rtiters were found in several
mandarins (€. reticulata) tested with a single isolatc. Sig-
nificant variation in titer was detected between comparable
shoors of the same plant and between replications of the sawne
combinations, Accurate compariszon of CIV titers was difficult
when all interacting variables were considered.
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UYPERSENSITIVE REACTION IN ALFALFA CLONES CAUSED BY ALFALFA
MOSATC WIRUS. 2. Pesic and C. Hiruki, Dept, of Plant Science,
Univ. of Alberta, Edmonton, Alberta, Canada T6G 2P5.

Twenty elght alfalfas clones from the cv. Beaver were assayed
for resistance to one isolate of alfalfa wosalc virus (AMY)
Erom Alherta. WVirus infection in clonal pieces was detected
by direct ELISA 4 and 8 weeke afrer inoculacion with purlfled
AMY, Sixteen clones were systemically infected, developing
mosale symproms. However, in twelve clones hypersensitive
reaction was observed 3 to 4 days afrer inoculation and the
infection was restricred to the area of necrotic local lesi-
ong. HWhen the clones were inoculated with AMY in crude sap,
distinct symptoms were not observed and the virus was detec-
ted only in inoculated leaves. Using purified AMVY incculum,
a higher percentage of infection was obtained for all clones.
These results indicared that purified AMV incculum 1s more
efficient than crude sap for screening of alfalfa clones for
resistance to AMV.
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THE VIRUSES INVOLVED IN RHIZOMANIA DISFASE DF SUGARBEET IN
CALIFORNIA. Hpging-Yeh Lin and James E. Duffus, USDA-ARS, 1636
East Alisal 5t., Salinas, Ca 93905

Rhizomania, one of the most destructive diseases of sugarbeet
in Europe and Japan, was found in severasl of the important
sugarbeet growing areaa of Califernla in 1983. Rhizemania is
reported to be caused by beer necrotlc yellow vein wirus
(BNYVVY)} vectored by a soil fungus, Polymyxa betae Keskin. In
Californta, this dipease was identified by the presence of
BNYVV and P, betae in the roots of affected sugarbeet planty,
Several distinect isolates of BENYWV have been found in
California. All isolates reacted in ELISA tests with antiserunm
to Japanese and French isolates of the virus, Other virus
entities different in symptomatolegy and vivrus partirles have
been found. The relationship of these entities to Rhizomania
digeape of sugarbeet is not yet knowm.
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MELOR LEAF CURL VIRUS--A NEW GEMINI VIRUS WITH HOST AND
SERCLOGICAL VARTATIONS FROM 30QUASH LEAF CURL ¥IRUS. James E.
Duffus, Hsing-Yeh Liu, and Matthew R. Johns, USDA-ARS, 1636
Ezst Alisal St., Salinas, CA 93905

A new whitefly-transmitted geminil virus causing leaf curl
symptoms on melons has been isolated from the Imperial Valley,
California, The infectious agent, melon leaf curl virus
(MLCV), which affects melon, watermelon, cucumber, cantaloupe,
punpkln, squash and bean is transmitted by Remisia tabaci as
well as heing mechanically transmitted, MLCY virions appeared
identical to squash leaf curl virus (SLCV¥Y on the basis of
particle morphology and ELISA tests. However, SLCV does net
affect melon, watermelon and cucumber; alse, SLCV antiaserum did
not react with MLCY in agar double diffusion tests,
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COMPARISON OF CITRUS RINGSPOT AND CITRUS VARIEGATIOM VIRUSES BY
AGAROSE GEL ELECTROPHORESIS, K.S. Derrick, Dept. of Flant
Fathology and Crop Physielogy, La. Agriec. Exp. Sta., La. State
Univ. 4gr. Ctr,, Baton Rouge, La 70803 and R.H. Brlansky, R.F.
Lee, and L.¥W., Timmer, Univ. of Fla,, Cicrus Hes. and Ed. Ctr.
Lake Alfred, F1 33830,

Citrus ringspot virus {CRSV) is readily transmitted to many
herbaceous plants by sap inoculation and produces local lesions
on Chenopodium quinea, but the infectivity in extracts is
unstable, and the presumed virus has not been characterized.
Extracts of €. quinca from healthy and CR3V-incculated leaves
with numerous chlorotic lesions were clarified with Freon,
precipitated with PEG 6000 and analyzed by agarose gel
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electrophoresis. A simllar preparation of ciltrus varilegation
virus {C¥V), an Ilarvirus, was used for comparison. A band was
observed 1.2 cm from the prigin from CRSV-infected but not
healthy tissue after electrophoresls for 4 h at 50 ¥ in 0.5% gels
{pH 7.9, 5 C)} and staining with ethidium bromide. CVV formed a
band 0.8 ¢m from the origin under similar conditions.
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DEVELOPMENT OF AFFLE UNION NECROSIS AND DECLINE IN APPLE TREES
INGCULATED WITH TOMATC RINGSPOT VIRUS, ©D. A. Rosenberger,

J. M, Cumnins, and D. Gonsalves, Hew York State Agriculrural
Experiment Station, Cornell University, Geneva, NY 144536.

Rootstocks of 31 Deldcicus/MM,.106 zpple rrees were lnoculated
with bark patches from tomato ringspot virus {TmRSV)~infected
rooistocks of similar trees showlng distiner graft-union symp-
toms of apple unlon necrosis and decline (AUND). Two inoculared
trees showed graft-unlon symproms after 2 yr and 26 additienal
treesz developed eymptoms the third year., ToRSV was detected
serplogically in rootstocks of symptomatic trees. Thirty-two
control trees similarly inoculated with bark from the TmRSV-free
scions of the diseased inoculum trees did not develop AUND and
remalned ToRSV-~free. Tn earlier experiments, Deliclous/MM.106
trees fnoculated with the "Chicadee™ igolate of TmRSV failed ro
develop any symptoms of AUND after 6 yr despite the presence of
TmRSY in the stocks. These experiments provide the first
evidence that AUND can he raproduced by incculating trees with
TrmRSV-infected bark. They alsc suggeat that the Chicadee
isolate of TmRSY may not be capable of causing AUND,
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ACTIVITIES OF ARACHIDONIC ACID, FATTY ACIDS AWD GLUCANS FROM
PHYTOPHTHORA INFESTANS IN HYPERSDNSITIVITY EXPRESSION IN POTATO
TIOBER. R. M. Postock, D, Schaeffer and *R, Hammersehmide.
Departments of Plant Pathology, University of California, Davis,
CA 95616 and *Michigan State University, E. Lansing, MI 48824.

The hypersensitive response of potato tuber to Incompatible races
of Phyrophthora infestans is characterized in part by membranc
lipid peroxidation and accumulatlion of sesquiterpene phytoalexins
and lignin, Arachidonic (AA) and eicosapentaencic acids from the
mycelial lipids of P. infestans are specific elicitors of sesqui-
terpene accumulakion in potate tuber apmd their activities are
matkedly enhanced by B-plucans extracted from the fungns, A&,
linoleie acid (LAY and mycelial glucans bul not saturated Faecy
acids induced lignification in tuber slices within 24 hr after
treatment. AA and LA but not slucans or saturated Fatty acids
elicited the produetion of ethylene and ethane. Glucans scimulat—
ed AA- and LA-induced lignification and ethane production. The
clfect of AA on terpenoid mwetabolism and the stimulation of Ad
activity by glucans appears te be highly specific whevreas lignin,
ethylene and cthane also can be induced by other mycelial components,
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WATER FLOW AND XYLEM PLUGGING IN DECLINING AND APPARENTLY
HEALTHY CITRUS TREES IN FLORIDA AND ARGENTIMNA, L. W. Timmer,
R. H. Brlansky, J. H. Grazham, and H. A. Sandler, Univ. of
Florida, Citrus Research and Education Center, Lake Alfred, FL
33850

Citrus biight (CB) in Florida and deciinamienta (CD) in
Argentina are diseases of unknown etiology with xylem
dysfunction. Water flow and plugging was measured in cores
from trunks at 4 distances from the cambium. [n healthy trees,
water flow declined slightly with distance from the cambium;
amorphous plugs were rare, 1In declining trees, there was
little water flow beyond the 0-1 cm segment; amorphous plugs
were numerous. Apparently healthy trees in Argentina an
several rootstocks had low water flow beyond the 0-1 ¢m segment
and many amorphous plugs. By scanning electron microscopy,
these plugs were typical of those in CB and CD trees; thus,
even some healthy appearing trees in Argentina cauld be
affected by the disease.
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GREGATIN & -~ A METABOLITE PRODUCED AY PHIALOPHORA GREGATA, THE
CAIISE OF SOYBEAN BROWW STEM ROT. L. E. Gray, R. E. Peterson,
and Scott Taylor. USDA-ARS, Mepartment of Plant Pathology,
Undv. of I11inois, Urbana, IL 61BOl; USDA-ARS, Worthern Reg.
Res. Centr., Peoria, IL 61604 respectively.

Gregatin A has hazen geparated from culture filtrates of



Phialophora gregata by HPLC. Prelimlnary experiments have showm
that maximum Gregatin A production on Rice mediun occurs at 23 €
with lower production at 19 € and only a trace produced at 27 ©
after 4 weeks. Chlapyde reinhardi Dangeard (a2 motile alga}
has been used to bloassay purified Gregatin A and also to bioassy
culture filtrates of various lasclates of P. gregata, Cells of c.
reinhardi were expressed to 5 ug/ml of purified Gregatin & for 5
min in the light and oxygen evolution of flluminated cells was
reduced compared Le contrela. When Century soybean seadlings
ware placed in solutions of 50 and 150 g/ml Gregatin A, typleal
vapcular browning of stem and soybean leaf vascular tissue
developed after 2 days at 25 €. Studles are currently underway
to determine the role of Gregatin A in leaf symptom development
of soybean plants infected with F. gregata.
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ALTERATION OF MNUCLEAR RNA POLYMERASE 11 IN A COMPATIBLE MALZE-
INTERACTION, CATHY H. WU, H.L. WARREN and C.Y. TSAI. Depart-
ment of Botany and Plant Pathology, Purdue University, West
Lafayette, IN 47907.

Alterations of nuclear RNA polymerase I, the key enzyme for
transcription of mRNAs, were determined in a compatible maize
- Bipolaris maydis interaction. The enzyme was purified from
heaTthy and B. maydis-inoculated leaves of W64A inbred and
emzymatic properties and subunit structures compared. RNA
poiymerase 11 from healthy and diseased tissues differed in
d-amanitin sensitivity, Mn preference, heat sensitivity and
template preference; although pH optimum and kinetics of UMP
incorporation were similar. Alalysis on SOS-Polyacrylamide
gels indicated variations in M.W. of subynits. These alter-
ations, especially the changes of template preference and sub-
unit structure may account for observed changes in the tran-
scription in a compatible maize - B. maydis interaction,
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EFFECT OF TEMPERATURE ON LIGNIFTCATTION AND SUBERTZATION OF ALMOMD
BARK. WOUMDS AND ON WOUND RESISTANCE TO PHYTOPHTHORA SYRINGAE.

M. A. Doster and R. M. Rostock. Department of Tlant Pathology,
University of California, Davis, CA 35616

Pruning wounds on almond trees made in the f£z211 and winter in
Califernia gradually develop resistance to Phytophthora syringae,
a causal agent of hranch cankers. The effect of temperature on
the formation of zones of lignin and suberin in bark tissucs
adlacent to pruning wounds was investigated {n mature archard
trees throughout fall and winter and In excised hranch segments
and l-year-nld potted trees in growth chambers. In orehard
krees, the proportion of hark tissue staining for lignin 2 wacks
after wounding and the proportlon staining for suberin 4 weeks
after wounding was correlated with the cumulative degree days
for that pariod {(r & 0.70) and most 4-week-old wounds and many
2~week-o0ld wounds were immune to infection. Ligpificarion in
wounds on excised branches or on potted trees 3 weeks afrer
wounding was completely inhibitved at temperatures < 13 € and
rate of lignification increased with temperature above 13 C.

In all experiments, Iignin was derected prior te suberin,
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PURIFICATION AND ACTIVITY OF TWO ANALOGS OUF THE SELECTIVE TOXIN
FROM HELMINTHOSPORIUM CARBONUM. J.B. Rasmussen, R.P, Scheffer,
Dept. of Botany and Plant Pathology, B.A. Horenstein, and $5.P.
Tanis, Dept. of Chemistry, Hichigan State University, East
Lanaing, ML 48824,

A new and simpler purification scheme was devised for HO coxim.
The preparations contained the previously described major toxin
(toxin I) and two analogs {toxins II and 111); all had host-
gelective activity. There was more of toxin II than of III, but
the yield of each was €5% of toxin I. Chromatography on sillca
gel sand octadecylsilane indicated that toxin TII is the most and
toxin I is the least polar compound. The EDS valuas in
biloassays were approximately 0.2, 0.4, and 2.8 ug/ml for texins
I, 1I, and LII, tespectively. SHpectral data (sece sbstyract by
Horenstein er al.) indicate that both analogs contain 2-amino-
9, 10-epoxy~B-oxodecaneic acid. Brief exposure of toxins I and
IT to 0.1% trifloursaceric acid resulted in productian of wore
polar, apparently non-toxlc compounds by hydrolysis of rhe
epoxide te a diol.
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STRUCTURE DETERMINATION OF TWO HEW HOST-SPECIFIC TOXINS PRODUCED

BY | .%ﬁw ). Steven P. Tanis,! Bepiamin Horen-
steﬁﬁ. abart . Sche EF%% and Jack B. Rasmussen.faMiEFigan
State University, (1}0epartment of Chemistry, (2)0epartment of
Botamy and Plant Pathology, East Lansing, Michigan 48824

The fungus H i QIRRLI $ﬁ{QQQ n {Ullstrup} race 1 pro-
duces a host»s%ﬁi&%&?htoxfﬁa C-t0x1ﬁ@T) whose structure has pre-
viously been established. We have examined culture filtrates of
the fungus and have isolated twe additional toxic conpounds.

The structures of HC-toxins-Z and -3 were elucidatied thraugh
the use of 2 number of spectroscopic techniques including 20-'H-
Spin correlate? spectroscopy, 'H-nuclear Qverhouser Difference
Spectroscopy, 3C-NMR, FAB-Mass spectroscopy and Fl-Mass spectro-
scopy. These data suggest that HC-toxins-2 and -3 are cyclic
tetrapeptides composed of 2-alanine, g-hydroxy proline, Z-aminp-
8-oxp-9,10-epoxydecanoic acid {ADE) and alanine, ylycine, praling
AQE, respectively. The order of connection of the amino acid
units will be discussed.
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EVIDENCE THAT AN ALBICIDIN-LIKE TOXIM INDUCES CHLORDSIS IN
SUGARCANE LEAF SCALD. Robert G. Birch & 3Zyprash 5, Patil,
Department of Plant Pathology, Univeraity of Hawaii, Henolulu,
Hawaii 96822,

Chlerpsis-inducing isolates of Yanthomonas produce
a famlly of antimicroblal compounds, ingluding albicidin which
Inhibits prokaryote DNA synthesis. However, albicidin up to !
mg/ml did not induce chlorosis in sugarcane lesavea when
injected in spindle tiszues. Results with putants and
revertanta in albiecidin production showed w strong correlation
between albieldin production end ebility to cause chloroais,
Albicidin partially blocked DHA synthesis 1n isolated sugarcane
proplastida but not in chloroplests. The results indicate that
albleldin falls to penetrate the target aite 1n intact
sugaprcane tissues and that another pember of the albicldin
family cauaes chlorcaia in sugarcane invaded by X. glbllineans.
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OCCURRENCE OF PHYTOFERRITIN AND ITS RELATIONSHIP TO THE £FFECT-
IVEKESS OF SOYBEAN NODULES.

M. P. Ko, P. Y. Huang, J. &, Huang,
and K. R. Barker. Department of Plant Pathology, Nérth Carolina
State University, Raleigh, North Carelina 27695-7616

The occurrence and role of phytoferritin in soybean nodules in-
duced by varfous (effective, ineffective, or mutant} strains of

R. japonicum were investigated. Polyacrylamide ge] electrophor-
esis and/or electron microscopy of nodules indicated that the

presence of phytoferritin was dependent on the Rhizobium strain-
soybean cultivar interaction, the stage of noduTe development,

or the physiological status of the soybean plant. Rodules with a
notable amount of phytoferritin were characterized by a low leg-
hemoglobin content and a Tow nitrogen-fixation rate {as measured
by acetylene reduction), Tn particular, large amounts of phyto-
ferritin, different from horse-spleen ferritin in molecular size
and electrophoretic mobility, accumulated in nodules produced by
a mutant strain of R, japonicum. Such nodules may become a use-
ful system for studying the developmental or functional roles of
phytoferritin from nodules of healthy or diseased soybean plants.
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PAPILLA FORMATION IN TSOLATED ROOT-CAP CELLS OF MAIZE

Vol 75, No. 11,1885 1313



INGCULATER WLITH COLLETOTRICHUM GRAMINICOLA, R.T. SHERWQOD,
ARE-USDA, U.8. Regilonal Pasture Research Laboratory, University
Park, FA L6502,

A system was sought for studying papilla formation in single

cells. Zea mays seedlings were germinated aseptically on water
agar., AL 2-3 days naturally decached root-cap cells were

collected, washed to remove polysaccharide slime, plated on 1%
glucose-Ffeffer salts agar, and Inoculated with conidia of C.
praminicela. Less than 25% of contacts between hyphae and the
corn cells showed indications of attempted penetratiom. About
40-80% of penetration attemptz resulted in formatiom of a
papilla without penetratlon or cyteplasmic collapse, Cells
that were penetrated usually had collapsed cytoplasm and lacked
papillae. Some penetrations pccurred through papillae.
Differences In frequency of papllla formarion and penetration
were found among corn lines.
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Isolation and structure of the toxins specific for rough lemon
J., M. Gardner and Y. Xono, Univ. of Florida, IFAS, Citrus Res,
and Fduc, Ltr., 700 Experiment Station Road, Lake Alfred, FL
32850: The Institute of Physical and Chemical Research, Wako-shi,
Sajtama 351, Japan

A pathotype of Alternaria citri that infects rough lTemon plants
produces several related toxins in culture. The major toxin
produced, Toxin I, was the most potent compound (ED, = 30
ng/ml). Five other minor toxins werg active at EDg leveis > 1
g/ml, On the basis of MS, "H and "“C-NMR spectra, and decoupling
studies of Toxin I and derivatives, Toxin 1 is a 19-carbon
polyalcohol with an dihydro-q-pyrone ring. The minor toxins
vary in chainlength and contain an a-pyrone ring., Culture
filtrates of A, citri also contained a biclegically inactive,
partially analogous, component possessing a tetrahydropyran
ring. It probebly arises from decarboxylation of Toxin L.
Toxin 1 was highly specific and did not affect nonhost plants
{except for Cleo mandarin} at 10,000 times concentrations
affecting rough Temon.
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Host specificity and bioassay of the Altermaria citri pathotoxins
affecting rough lemon and mandarins, J, W, Gardpner and J, L,
Chandler, Uniy. of Florida, IFAS, Citrus Res. and Ed, Ctr.,

700 Experiment Station Read, Lake Alfred, FL 33850

Two host-specific strains of Alternaria citri and their toxins
were examined for host range and specificity. Toxins were
bipassayed by 4 methods, The strain of A, citri pathogenic for
rough temon and Rangpur 1ime produced a very specific and
potent toxin (ACRL toxin I} which was characterized as a
polyalcohol-dihydropyrone structure, In 2 of the 4 bioassay
methods, however, ACRL toxin I was active on Cleopatra mandarin
{C. reshni Hort.) a nonhost of the fungus. The tangerine
strafn of A. citri infected many mandarin cultivars (C.
reticulata) and, under optimal conditions, grapefruit
cuitivars. Isolated ACTG toxins had striking effects on
nonhost plants depending on the bicassay method. [n assays
based on tha ingorporation of proline into protein, ACTG toxins
were semi-specific, Resistance to ACTG toxin may be related to
the ability of toxins to permeate fissues.
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GENE-SPECIFIC RESPONSE (F SORGHIM T) THE TOXIN FROM PERICONIA CIRCINATA. E.A.
Traylor and L.D. Durkle. USOW-ARS, Dept. of Botery and Plait Patology,
Prdie University, W. Lafayette, IN 47907,

Mito disease symptams in a susceptible (S} genotype of sorghum {cv 'Colby')
treated with the pathotoxin from Perioondia cirginata are associated with an
increased rate of synthesis of a grolp of proteins, each with @ ml wt of 16
ki, The isogenic resistamt (R} lime is not affected by the taxin. To examine
the correlation bebween symptams (toxin-sensitivity) and the toxin-enhanced
synthesis of the proteins, in vivo labeled proteins in sorghum with diverse
genetic backgrounds were andTyzed.  In all S-sorghums, including varieties
from China and Nigeria and S-selections of shattercane, taxin increased the
rate of synthesis of the 16 kD proteins, In all R-sorghums, including
spontaneous R-mutants of CY Colby and R-selections of shattercane, protein
synthesis was not altered, Synthesis of the 16 kD pruteins increased in the
F fram a crouss of RS isolines, but the rate was less than that in
thein-treated S-genotypes.  The results indicate that the erhanced synthesis
of specific proteins is strictly correlated with disease symptom and suggest
that this selective response is due to the invalverent of the Pc allele.
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ANASTOMOSIS GROUP OF ISOLATES OF RHIZOCTONIA SOLAN]
FROM ALFALFA PLANTS WITH BLACK HROOT CANKER.” W.C.
Kronland and M.E. Stanghellini, Dept. of Plant Pathology, Univ. of
Arizona, Tueson, AZ 85721,

Black root eanker is a digease of alfaifa roots that oceurs during the hot
summer months in the irrigated desert areas of Arizona and California.
Rhizoctonia solani was previously identified as the causal organism.
Root canker was found to oeeur in 5 out of 25 fields surveyed in 5
production areas in Arizona and California. Fourteen isolates were
colleeted from lesions and feeder roots. The nuclear condition and the
anastomosis group of the isolates were determined by growing the
fungus cn clesan gluss sides and staining with Safranin Q. Pathogenieity
was confirmed by inoculation of alfalfa seedlings and mature plants,
All but one isolate (a binucleate Rhizoetonia sp.} anastomosed with an
AG-4 tester isolate. Although all AG-4 isclates were pathogenie on
alfalfa seedlings, not all isolates caused cankers on mature roots. Our
survey indicated that black root canker accurred in onty two of the five
production areas surveyed, and was severe in only certain fields in these
areas.
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SIZE AND SHAPE OF UREDINIOSPORES UNDER NATURAL ATMOSPHERIC CON-
DITIONS. W. K. Schimming and L. J. Littlefield, Dept. of Plant
Pathalogy, North Daketa State Umiversity, Farge, ND 58105,

Urediniospores of 21 rust species were examined under natural
and artificial conditions to determine their size and shape when
hydrated or dehydrated. Under room conditions spores typically
dehydrated to 70-80% of their hydrated size and were indented or
collapsed. Shapes of dry spores varied among species depending
on several factors, primarily distribution and number of germ
pores. Spores of 3 rust fungi were manipulated experimentaliy
to determine the relative humidity (RH) at which they would
assume either their expanded or coliapsed shape. Puccinia gram-
infs sporas remained expanded down to 92.0% RH and were com-
pletely collapsed at 75.8% RH. P. recondita spores remained
expanded at 92.0% RH and above but were collapsed at 80.3% RH.
Spores of Uromyces appendiculatus were expanded at 96.9% RH and
above, partially collapsed at 0% RH, and totally c¢ollapsed at
80.3% RH. Identification of rust fungi by scanning electron
microscopy must take this information into account.
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Pyrenophora tritici-repentis on Bromus inermis. J. M,
Krupinsky, USDA, ARS, morthern Great Plains Research Center, p.
¢. Box 459, Mandan, WD 58554,

smooth bromegrass, Bromus inermis is widespread inm the Northern
Great Plains and can be found in close proximity to fields of
cereal crops. From 1981 through 1984, 125 lesaf samples were
collected Iin North Dakota, 32 in South Dakota, 24 in Minnesota,
and 27 in Montana. Of the 208 samples collected, 59% were
infected with Pyrencphora spp. Of the 71 isclates of
Pyrenophora spp. obtained, 73% were identified as P.
tritici-repentis and 27¢ as P, bromi. P, britici-repentis, a
pakthogen of wheat, was widely distributed throughout the
¥orthern Great Plains on smooth bromegrass, an alternaktive

host. Cultural studies were undertaken to aid in the
separation of isolates of P. kritici-repentis from isolates of
P. bromi, 1In general, the comparison of mycelium growth rate
en sucrose proline agar (Shoemaker, R.A, 1962. Can, J. Bot.
40:809-836) and the comparison of spore production on lima hean
agar aid in the separation of p. tritici-repentis from P. bromi.
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TW0 POTENTIALLY DAMAGING D1SEASES OF RABBITEYE BLUEBERRIES [N
GEORGIA. Paul Bertrand, The University of Georgla Cooperative
Extension Service, P.0. Box 1209, Tifton, Georgia 31793.

Rabbiteve blueberries (Vaccinium ashei Reade} have been culti-
vated in Georgla since the late 1950's. Two diseases have been
recentiy discovered which caused heavy losses in some fields,
In 1983 an epiphytotic of Botrytis flower bTight (Botrytis
cinerea Pers. x Fr.) occurred in several fields in the Bacon
County area where most of Georgia's rabbiteve blusberries are
grown. Loss of flowers was severe in many low lying Fields
and/or fietds surrounded by woods. In 1984 three flelds in
this same area suffered severe losses from a mummy berry-like
disease, Symptoms flirst developed as a severe shoot blight.
The blighted shoots showed abundant sporodochia and conidla
characteristic of Monilinia vaccinii-corymbosi {Reade) Honey.




Some rotting of flowers zlso occurred. At harvest, there were
numeraus stightly shriveled pinkish berries resembling the
mummy berries on highbush hlueberries. Apothecia have not been
found preventing positive identification of the causal fungus.
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ANILINE BLUE POSLITIVE DEPOSITS 1IN CELL WALLS OF APIUM ROOTS
SUSCEPTISLE OR RESISTANT TO FUSARIUM OXYSPORUM F. 5P. APLI,
RACE 2. €. M. Jordan and R. H. Endo, Depariment of Plant
Pathology,. University of California, Riverside, CA 92521.

Cell walls of roots of aeedlings of three yellows-susceptible
or resistant lines of celery and celeriac (Aplum epp.} inocu—
lated with race 2 of F. oxysporum f. sp. apll developed aniline
blue-positive {AB+) deposits 3-6 hr after lpoculation. The AB+
malerial fleureaced yellow and bright blue under UV-light.
Healthy contrels, in the presence or absence of anilipne blue
stain, digplayed little or no flucrescence. Periodic acid
Schiff treaktment or digestlon asaay with endo—f-glucanase prior
to staining with aniline btlue eliminated the fluorescence,
suggesting the presence of callose. AR+ deposits were detected
initially in the epidermis, then In the cortex, and finally in
Lhe wvagcular parenchyma and xylem. 1In susceptible lines, AR+
material appeared to be deposiced later, and less Intense and
more diffuse thap in the resistant line.

296

EFFECT OF LIGHT, TEMPERATURE, AND METHOD OF CULTURE PROPAGATION
OM CULTURAL VARIABILITY IN FUSARIUM OXYSPORUM F. SP, API] RACE
2. R. T. Awuah and J. W, Lorbeer. Department of Plant
PathoTegy, Cornell University, Ithaca, NY 14853.

Productinon of mycelial cultures of Fusarium oxysperum f, sp.
apii race 2 was inhibited, and pionnotal cultures Tavored, by
incubation at 27-30 C with either 2 12 or 24 hr photoperiod
{fluorescent cool white 1ight; 3,875 lux) and at 15 and 20 C
with a 12 hr photoperiod {2,475 lux). Incubation in darkness
or diffuse sunlight favored production of mycelial cultures.
The light effect was localized in the actively growing portions
of mycelial cultures. The longer a mycelial culture was in the
dark prier to incubation with 1ight, the greater the size of
the myceiial zone and the smaller the size of the pionnotal
zone in the fimal dual culture. Single spore transfer (SST)
followed by dark incubation reduced cultural variability more
than either SST with light incubation or mycelial transfer with
dark incubation.
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USE OF DOT-BLOT WYBRIDIZATIOM TO DETECT BDTRtIl?ICINERE& n
GRAPE BERRINLS. M. F, Conde* and J. J. Marois, Departwent of
Plant Patholegy, University of California, Davis, GA 95616 and
*The Upjohn Company, Kalamazoo, MI 49001 .

Buttch rot of grapes, caused by Ilatent infectionz of B, cinerea,
is a severe disease affecting California grape production.
Current control strategies include fungicidal sprays at bloom,
even though the level of infeckion cannot be consistently
detarmined through isolation of the pathogen. To better
understand the epidemiclogy vf the disease and development of
subsequent disease control, it is necessary to develop a method
to determine the presence of B. cinerea during grape berry
development. Dot-blot hybridization, used to identify the
presence of viruses in plant tissue, was used to detect B.
cinerea gene seguences In Infected grape berries. DNA isolated
from B. cinerea was ligated into PBER322 and used to transform
E. celi JAZ21 cells; insert sizes ranged from 0.6 te 1.85 kb.
The specificity of these clones indicate they may be useful in
the detection of the pathogen From berries infected only with
B. cinerea ot berrles colenized by B. cinerea and other fungi.
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ABSENCE OF INTERACTION BETWEEN BOTRYTIS SQUAMOSA AND B, CINEREA
IN BLIGHTING LEAVES OF ONION PLENTS. D. L. Wist and J. W,

Lorbeer, Department of Plant Pathology, Cornell University,
Tthaca, MY 14853.

Leaves of onian plants inoculated with Botrytis squamosa

blighted rapidly, while those on uninoculated contral plants
remained comparatively healthy. By contrast, the percentage
blighting of leaves {1imited or nill) and the rate at which
that percentage increased on onion plants inoculated with B.
cinerea never differed significantly from that on contral

plants. The percentage hlighting of leaves and the rate at

which that percentage increased on onion plants inoculated with
both B. squamosa and B, ¢inerea were sometimes more and
sometimes 1ess than that percentage and rate on plants
inoculated with B, squamosa only, but such differences were
never statisticaTly significant, Thus, no interaction between
B. squamgsa and B. cinerea in blighting onion leaves was
detected within the Timits of the study.
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HEAT-INDUCED INCREASE 1IN RECOVERY OF PHYTOPHTHORA PARASITICA

COLONIES FROM CITRUS SCILS DURING WINTER. A. Lutz snd J. Menge,
Department of Flani Pathelegy, University of Califerunia,

Rivarside, CA 92521,

Until now, recovery of P. parasitica from citrus groves during
winter has been wvery difficult. Te stioulate rcecovery of P.
parasitica, rhizosphere solls taken from citrus groves during
winter months were exposed teo Lemparature Lreatments. Seil
gamplea were pre-incubated at 8, ¥4 or 34 C Ffor 48 h. Soll
dilutions from each pre-incubated sample were then plated on a
gelective medlum, post—incubated al 20, 24, 28, 3], and 34 C for
72 b, and the number of P. paragitica colonies counted. FE.
parasitica recovery was aignificantly higher when solls received
combination heat treatments when compared to contrel field seils
(8°C) incubated at room temperature. Beiween 3-4 times as many
colonies grew when either heat treatment was 28 C or higher when
compared Lo the control, excepl when both incubalion temperatures
were 34 C. These data suggest that recovery of P. parasitica
calonies from soils collected in winter is enhanced by heal
treatments, and that ne threshold Lemperature exists.
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VARTATION IN "PHYTOPHTHORA PALMIVORA™ MF4 (P. CAPSICI) ISOLATES
FROM BLACK PEFPER IN INDIA, INDONESIA, AND MALAYSTA. Peter M.
Tsaol. Y. R, Sarma?, R. Kasim®, I. Mustika?, and T. K. Kueh®.
TBept. Plant Pathel., Univ. California, Riverside, CA 92521;
2¢.p,C.R.T., Callcut, India; 2Res. Sta. Industrial Crops, Natar
and Bangka, Indonesia; “Agr. Res. Centre, Kuching, Malayeia.

Ten Phytophthors isclates from black pepper {Piper nigrum) from
India, five from Indonesia, and six from Malaysla were all
morphologically aimilar te one anobther and similar to many black
pepper isclates from other parta of che world. All 21 isclates
were ldentifiable as 'P. palmivora' MF4. Based on the revialon
of P. capgici proposed by Alizadeh and Tsac, all can be identi-
fied as P, capelel. Conaiderable varfation existed among these
igolates 1n the ability te ferm aporangila on agar media in the
light, te form chlamydosporesa, to grow at 35 €, and in the
morpholegy of aporangla, sex organs, and colony growth. All
produced caducous sporangia with long pedicela; sverage pedicel
lengths ranged 36-126 ym and speranglum L/E ratlos ranged l.4 ~
2.8 pmomg the isclates. &all wers self-sterile (heterothallic),
the wmajority belng the A! mating type.

o

Factors Influencing Oospore Germination in Ihytophthora mega-
sperma f£. sp. glycinea. 5. . Schechter and 1. E. Gray, Dept.
of Plant Pathology and USDA-ARS, University of Illinois.

Phycophthora megasperma f. sp. glycinea race | vospores from
4=wock—old culrures prown on lima bean apar at 23 € in the dark
were plated on water agav. Percent germination was determined
at variews intervals (or two weeks to study the Inlluence af
tempevaturc, liphr, storage remperature, and plating densitcy.
Germination was most rapld at 27 (, reaching 80 percent within
I4 days but at 18 and 3l € germination was rare. The rate of
germination in light was higher than i{n dark with germination
at 14 days of 86 and 95 percent respectively. Oospores were
stored at —-10, 4 and 23 ¢ for 24 hr prior to plating. Exposure
to =10 ¢ reduced tovral germination to 200 percent. Oospeores
stored at 4 ¢ germinated at a lower rate than those stored at
10 ¢ but within 14 days Loth treatments reached 80 percenc
permination. Oopspore density had no effect on permination.

N2

VIRULENCE OF AN ENDEMIC TSOLATE 0OF PERONOSPORA TABACINA FROM
TEXAS TO NICOTTANA TABACUM AND N. REPANDA. M. Reuveni, W. C.
Mesmith and M. R, Siegel, Plant Pathology Deﬁg}tment, University
of Kentucky, Lexington, KY 4054A.

Sporangia of P. tabacina ohtained from infected, wild, M
repanda, plants near lvalde, Texas were increased on N repanda.
Tnaculation af M, tabacum (Ky 14Y and N. repanda plants {7 wk
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ald, &4-5 leavosf{plant) resulted in high disease ratings ou both
hosts, The results were consistent For insculum collected
thraugh fiftern succeasive passages on hoth hosts,  These
findings differ from these obtained in similar previpus
experiments with Ky 79 iselate. To resolve this issue, the
virnlence of Texas and Ky isolatcs was compared directly on leaf
disks of Ky 14 plants of different ages under controlted
environmental conditions, Here the Texas isolate was more
virutent to ¥y 14 and this was oot affected by changing the
Lemperature during the infretion peripd.

303

TARO ROOT AMD CORM ROT CAUSED BY PYTHIUM MYRIOTILUM. J.0. Coks
and J.¥. Uchida. Department of Plant Pathology, Univeraity of
Hawall, Homolulu, HI §6822.

Root snd ocorm rots are gericus recurring diseases of taro
{Cologagin sacwlents L.} in peddy culture in Hawali, an
association of Fybthium myriotylum Drechs. wes seen with these
dizepags, and this fungus was readily Isolated from reoot and
corm rots.  Pathogenicity of B, myrlotvlug was establiahed in
greenhouse incculation studies, [ulfilling requirementa of
Koch'a postulates oy the first time with this dizease.
Following artificial ilnoculaticons, reot and corm rots were
equally severe on pathogen-free ocultivars, Lehua Maoli and
Ulauwla Kumb, JIpn yitro fungicide teats demonstrated that P.
myriotylum was iohibited by metalaxyl and ethazol, moderately
sensitive to fosethyl-Al, &and virtually usaffected by
propamocark, Metalaxyl and ethazol were effective at

8 ng a.1./100-cn® pot in greenhouse root-rot control atudiea.

303a

USE OF EXCISCD COTYLEDONS IN YITRO TO EVALUATE RESISTANCE TO
COLLETOTRICHUY TRIFQLIT IN ACFACFA, J. Cucuzza and J. Kao, PLANT
TENETICS, IRC., 7930 Fifth Street, Ddvis, CA 96616

Resistance in alfaifz to Collectotrichum trifelii has been
detected in excised cotyledons in vitro. CotyTedons, placed in
prepared petri plates, were Sprdyginoculated with conidia (5,000
spores/spray) and incubated ar 24°C with a 16 hour light period
for 14 days. In five experiments, £1.3 & B.5% of the cotyledons
of our standard resistant cultivar [Saranac AR) exhibited either
a hypersensitive response or remained healthy ({resistant
responsel. In our standard susceptible cultivar (Saranac], 98.7
1.2% of the cotyledons were infected and the fungus sporulaied
{susceptible response). Excised cotyledons and the remaining
seedlings were tested in witro and in 2 greenhouse screen
simultaneously. Ratings of Saranac AR and Saranac agreed in
86.5% and 96.2% of the observations, respectively, between the
two screening techniques. Six cultivars were tested blindly and
the percent resistance obtained using the in vitro screen agreed
with published values., These results indicate Lhe usefulness of
this technique as an alternative resistance screening method.

304

USE OF RELATIVE REDUCTION IN SEED WEIGHT OF INFECTEDR OATS TC
DEMONSTRATE RESIDUAL EFFECTES OF "DEFEATER" GENES FOH SERDLING
RESISTAMCE TO PUCCINIA CORONATA, M. D. Simons and K. J.
Frey. ARS, U.S5.D.A., Dept. of Flant Pathology: and Dept. of
Agronomy, regpectively, ISU, Ames, IA 30011,

Nine isolates of P. coronata that parasitized seedlings of one
or more of 9 isolines of oats were used to inoculate field
microplots of these lines. Seed welight of each iscline was
expressed as a resistance Index calculated by dividing values
from rusted plots by corresponding values from contral plots.
in 1983, 9 line-isolate combinations had sszed weight Indexes
from 0.%3 to 0.68; 6 were higher {P = D,05) than the 0,55 of
Lang, the recurrent parent of the isclines. In 1984, 24
combinations ranged in seed weight index from 0,60 to 0.86 and
17 were higher (P = 0.05) than the 0.62 index For Lang. The
data supgest that mitations from avirulence to virulenee are
commonly to incomplete virulence. The host resistance gene,
then, retains residual effects that confer measurable
proteckion.

aos

USE OF PLANT SENESCENCE AS AN THTREN-CULTIVAR SELECTION CRITERION

FOR SOYEEAN (GLYCINE MAX) RESISTANCE TO MACROFPHOMINA DHASEOLINA.

C. H. Canaday, 1. G. lielsel, apd T. B. Wyllie, Depts. of Agronomy
and Plant Patholoyy, Univ. of Missouri, Columbia, MO 65211,

Plant senesconce was evaluated in field studics of four soybean
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cultivars as a4 potential intra-cultivar selection criterion for
general resistance or tolerance to M. phaseolina. Soyheans wern
rated by a team of chservers for differenves in schescence (SHN)
during development stages R7 to R on a @ teo 4 scaleg, whore O=
very prematurc SEM, l=prematurc SEN, 2=average 5EN, Isdelayed
SEN, and 4=very delayed EEN. SEN was gencrally true—breeding,
strongly related to the poroontage of taproot discelored with
microsclerctia of M. phaseglina at harvest maturity {%Ms), and
moderately related to yield (YLD). Correlation coefficieuts for
SEWN vg tMS were =0.99, -0.994, -0.6%, and -0.9%9 for cv. Union,
Williams 7%, Cumberland, and E1f, respectively. Correlation
coefficiants for SEN ve YLU were 0.54, 3.77, 0.65, and 0.23,
respectively. SEN appears to be a promising intra-cultivar
selection criterion for soybean resistance to M. phassalina.

306

TEVELOPMENT OF WHEAT [LINES FOR RESISTANCE ‘T COMMN ROOT ROT.  R. DL TINLINE
AN B AARDING, ACRTCULTURE CANADA, RESFARCI STATICN, 107 SCIENCE CRESCEMT,
SASKATICM, SASKATOIRWAN, CANALA 57N 2.

From ommemerons wheal lines and culrivars screened for common root rob reaction
roan moderarely resistant ones of diverse origin were selected, They were inter—
crossed In almoat all paired combinations. Recuwerent selection fram the least—
discased aingle plant rows was practiced from rhe F3-PS penerations. The
trequency of ''resistant' lines increased Erom repeated sclcceion; for emample
the pereentage of lines from 6 crosses that appeared less diseased than the
parents was 21, 3}, 37 and 68 in the [] to PO gonerations. Advanced ‘'resiztanc!
lines are assessed for agroncmic acreibuter to evaluate their potential wseful-
M58 4% parcnl:s;.

7

RELATIONSHIP BETWEEN PYRUS WOOD STARCH AND CANKER FOBMATION
BY ERVINIA AWYLOVCRA. A. L. Shige, USDA FEoresat GService,
Durham, MK O3B24 and T. van der Zwet, USDA, ARS, Appalachian
Fruit HResesrch Station, ¥earneysville, WY 25430.

Twenty-five central leader stems (5r85¢m) of pear (Fyrus
communis) with cankers caused by Erwinie amylovora were
collected in Jure and were crosg sectioned te 30 cm below the
Lower limits of the cankers. Forty healthy stem sections
{1x15cm) were tollected from Enown resistant and susceptible
trees in Qctober. All transverse surfaces were stained with
potassium jodide to detect stacch., From the June collection,
18 stems had no starch 30 cm below the cankers, 3 stems had
small amount3 of starch 12-20 c¢m below the cankers, and 4
stems had moderate emounts of starch 3-5 cm below cankers
that hed well defined margins. There wag no starch in the
curreat growth ring. All October sections had moderate
amounts of starch, indicating that resistant and gsusceptible
trees store equal amounts of starch. The ability of trees to
utilize starch reserves effectively after infection mey be an
important Cactor in fire blight resistance,

aos
VIRULENCE OF XAMTHOMDNAS CAMPESTRIS PV. ORYZAE IN THE PHILIPPINES.
T.W. Mew & C.H. Wera Cruz. 1The International Rice Research
institute, P.O. Box 933, Manila, Philippines.

Virulence of the bacterial blTght pathogen was determined from
1972 to 1984 on rices carrying different resistance genes, A
total of 490 isolates were tested. {noculation was done on 40-
day-old plants and scored 14 days later. A shift in virulence
of the bacterial pepulation was noted. Isolates virulent to
Xa-10 gene and other popular native cultivars decreased in fre-
quency since the mid-70's. On the contrary, isolates virulent
to the Xa-4 gene, which conaveys the resistance of widely planted
rice cultivars such as IR36 and IRE2, gradually increased in
frequency and have dominated the bacterial population., |solates
with different or combined virulence were also detected but at a
low frequency, The isolates from pative cultivars appear to
have a wide virulenceg in contrast to those from improved
cultivars to which the virulence is relatively narrow,

3ne

IH VITRO SELECTION OF PHASEOLOTOXIN RESISTANT PLANTS USING MERI-
STEM CULTURE OF BEAN (Phaseolus vulgaris}., B.¥. Gantotti, K.K.
Kartha and 5.5, Patil™, Plant Brotechnology Institute, Hational
Research Council, Saskatoon, Saskatchewan, S7N OW9, Canada.
*Dept, of Plant Pathology, Univ, of Hawaii, Honolulu, HI 96822.
Phasealotoxin is produced by the bacterium Pseudomonas syringae

pv. phaseclicota, the cause of haloblight disease in beans.Since
resistance to the pathaegen does not confer resistance to the




toxin, field resistance is often affected by the environment.
Selection for toxin resistance was carried out, in vitro, by
culturing isolated bean apical meristems {ca.0.5 mmjafter treat-
ing with the toxin and inducing multiple shoot formation. The
shoots produced by the surviving meristems further elongated on
MS medium containing 1 uM BA, 0.1 WM NAA and 0.1 uM GA3. After
rooting on half-strength M5 medium containing TuM NAA the shoots
gave rise to individual plants which were grown tg maturity 1n
pots. When tested by leaf b10assqg_for toxin resistance, about
20% of the regenerated plants exhibited varying degrees of resi-
stance to the toxin, Further experiments to determine their re-
cistance to the pathogen and the genetic stability of disease
resistance are in progress,
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INHERITANCE OF RESISTANCE TO PUCCINIA RECONDITA IN PACIFIC
NORTHWEST WHEATS. M. E, Bjarko and R. F. Line. Pfept. of Plant
pathology, Wash. State Univ. and ARS, USDA, Pullman, WA 99164,

Wampum and Borah, which have slow rusting resistance and a range
of infection types, and Wared, which has high resistance {2 low
infection type), were crossed with each other and with a
susceptible cultivar Twin. Parental, F1, f2 and backcross
plants were grown in the field. Leaf rust intensity was
recorded when first observed and 7, 14, 21, 28 and 40 days after
the initial recording, and infection type {IT) data were
recorded 40 days after the initial intensity was recorded. The
intensity data were transformed to area under the disease
progress curve [AUDPC). Resistance was recessive in Borah and
partially recessive in Wared for both IT and AUDPC. However,
rasistance in Wampum was recessive for IT and partially
recessive for AUDPC. Based on crosses between the resistant
parents, Borah, Wampum and Wared have different genes for
resistance, In resistant X susceptible crosses, IT and AUDPC
were positively correlated in F2 and backcross generations.

31

RELATIONSHIP OF RUST INTENSITY, INFECTION TYPE, LATENT PERIOD,
AND LESION LENGTH TO INHERITANCE OF A DURABLE TYPE OF STRIPE
RUST RESISTARCE. E. A. Milus and R, F. Line, Dept. of Plant
Path., Wash. State UnTv., and ARS, USDA, Pullman, WA 99164.

Gaines, Nugaines and Luke wheats, which have high-temperature,
adult-plant resistance to Puccinia striiformis, were crossed fo
each other and to a susceptible Tine.” In The field, rust
intensity {RI) and infection type {IT) were positively correlat-
ed for both F2 plants and F4 rows. Gene action and number of
genes controiiing RT and IT were similar. At a 10-30 C gradu-
ally changing diurnal temperature cycle, IT on flag leaves of F2
plants was negatively correlated with latent period (LP} and
positively correlated with Tesion length (LL}; LP and LL were
negatively correlated. Crosses involving Luke, the most resis-
tant cultivar, had the highest correlations. The Nugaines x
Gaines cross had the Jowest correlations, because there was
Jittle segregation., Genes controlling this type of resistance
have pleotropic effects on RI, IT, LP and LL. Selection for one
component should enhance resistance as measured by the others.

312

SLOW RUSTING IN ASPARAGUS INFECTED WITH PUCCINIA ASPARAGI.
Dennis A, Johnson, Irrvigated Agriculture Research and Extension
Cencer, Box 30, Prosser, WA 99350

Rust development in the field was significantly slower on some
asparagus cultivars than on others as measured by the area under
the disease progress curve [(AUDFC). When Inoculated unifeormly
with urediospores of Puccinia asparapgl in the greenhouse, the
cultivars that rusted slowly in the field, collectively, had
aignificantly longer latent periods and fewer urediafem? shoot
than the more susceprible cultivars. However, latent period
and uredia/cm? shoot of individual slow rusting cultivars did
not differ significantly Erom those of some fast rusting culti-
vars., The length of latent perilod decreased and the number of
uredia/em? shoot Lncreased in greenhouse tests as AUDPC in the
field increased. The AUDPC was 2%, 84, 184, 319, 429, 1112,
1480, and 1699 for 277E x 22-8, Jersey Centennial, Delmonte
361, 56 x 22-8, UC 137, HMary Washington, Wash Ty and WSU 1,
respectively. As asparagus sheots increased in age, both slow
and fast rusting cultivars became more resistant to rust, as
indicated by longer latent periods and fewer urediafem? shooe.

313
MEW PATHOGENIC RECOMBTMANTS THHROUGH SELFING AND CROSSING OF
COHMON STEM RUST RACES. J. I, Miller and N, D, Williams,

NSDA-ARS, North Nakota Stdate Hniv., Farge, MO 58105,

Twor tiew aviruloenec/virulence combinations were identified in
progenics from random selfing amd crossing of pyenia on barberry
plants which had been inoculated with basidiospores from field
teliospores produced onm whedts in a nursery inoculated wich stem
rust taces L5TLM, 15TNM, and 151Q8H. One recombinant produced

a comhinacrion of high{H) and low{L) infectlion types{ITs) similar
to those of TNH an single 8¢ gene lines, "Len’ and 'foreau’, but
differed hy showing virulence({HIT} on previously resistant
'"Waldran', '0laf’ and 'Alex'. The intermediate LIT on Len and
LIT on Coteau showed that they have adequate genes condicioning
resistance(R), and that Coteau may have an additional gene{s)
for R. The second recombinant showed a different comhination of
genes for virulence and was coded LSK. It differed from the
first recombinant by producing LITs on Sr7b, 9d, Ye and Te-l,
HiTs on Srh, %b, and 13, and LITs on the above 5 cultivars. It
differed from DSH by showing a LIT on S5r%d and HIT on Srl3,

14

ITNHERITANCE OF ADULT PLANT RESISTANCE TO LEAF RUST 1IN ERA
WHEAT. B, Ezzahiri and A, P, Roelfs, Dept. de Phytopathologie,
1.A.¥, Hassan I1, B,P. 6202, Rabat [Morocco) and Cereal Rust
Lab,, USODA, ARS, Univ, of MWisn., St. Paul, MN 55108

A population of 600 lines representing 17 F, families of a
cross between the susceptible cultivar Baarg and the resistant
cultivar Era was evaluated for adult plant resistance to leaf
rust in both Morocco and the United States, Resistance was
controlled by two complementary genes. In a cross between Era
and one of its parents, Frontana [with adult plant recistance
gene Lrl3}, no segregation was observed for adult plant
resistance, Seedling tests showed that Era possesses the gene
Lri0 plus an additional gene for seedling resistance different
from the seedling resistance gene{s} in Frontana. The genes
confarring adult plant resistance in Era were different from
the seedling genes postulated to be present,

kY1

ANTHRACNOSE DISEASE DEVELOPMENT, SEED INFECTION AND RESISTANCE
IN SOYEBEANS. Hanandhar, J. B., Hartman. G. L., and 3inclair, J.
B. Dept. of Plant Pathology, Univ. of Illinois at Urbana-
Champaign, Urbana, 11 61801.

Over 200 soybean cultlvars in maturicy groups 000 to X were
evaluated For anthracnose (Colletotrichum truncatum) disease.
Seedlings were inoculated using an atomized conidial suspension
(3-5 = 10% conidia/ml) and incubated for 72 hr in a mist chamber
programmed for 15-min misting/hr and l2-hr Intermitcent light.
Symptoms developed in 32 to 60 hr. Disease severity increased
with increased lncubatlon. Plants were susceptible at all growth
stages to the disease which resulted in death at ¥-1 atage.
Defoliation occurred at all growth stages. Tarheel Black {VII),
PI 95.860 (VI) and a few other cultivars were found to be
resistant. Inoculated field soybeans, group 000 to IV ar v-2,
R~l and B-6 stages using a hand-compression sprayer, resulted
in high seed infection in the 000 cultivars Hidaseca (43%),

Pando {37%) and Sioux (30%)., with few to no seed infection in
other eultivars.

318

VARIATION TN ANTHRACHOSE REACTION WITHIN NATIVE STYLOSANTIIES
CAPITATA POPULATLONS IN BRAZIL. Jillian M. Lenné, Tropical
Pastures Program, CIAT, A.A. 6713, Cali, Colombia,

Stylosanihes capilata is a promising perennial tropical pasture
legume susceptible to anthracnese (Colletolrichum glocosporici-
des) in several regions of tropical America. Two native §,
capitata populalions, approximately 30 km apart, werc sampled
in northern Minas Gerais, Brazil. 5Seed waz collected from ten
plants in each of twe | m" quadrals at cach site. Seed was
pre-germinated and sown in trays in the glasshouse and resule-
ing progenies were incculated with one pathogenic isolate of C.
gloeosporioides. Results clearly showed considerable vari-
ability in snthracnose reaction amang progenies {rom single
plants: among plants from the same quadrat and bhetween quadrats
at the same site, as well as between sites., Results suppest
that diversity in anthracnose resistance within stable native
. capitata populations contributes to their persistence and
imply the importance of maintaining diversity in improved S.
capitata pastures. -

317
POTENT[AL OF MIXTURES OF STYLOSARNTHES GUIAKENSES FOR CONTROLL-
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THL ANTHRACHOSE, Jillian M, Lenné,
CLIAT. Aoh, BT, Cali, Colombia.

Tropical Pastures Program,

Mixtures of six accessions ol Lhe perennial tropical pasture
legume Stylosanthes guianensis CIAT 136, 1873, 1927, 1949, 2031
amd 10136, ranging from susceptible to resistanl to anthracnose
(Colletotrichum glocusperioides}, were compared with Lheir
respective pure stamds at Lhe TCA-CTIAT Hesearch Statien, Carima-
gva, Colombia during 1982 to 1943, Anthrachose severity was
raled monthly; live plant yield and survival were evaluated bi-
menthly. Alter six months, susceptible accessions CIAT 136,
bn?% and 1927 in mixtures showed lowsr anthracnose levels, H8.5,
40,1 and 82,2% improvement in survival, respectively, and 66.3,
17.U and 30.3% improvement in yield, respectively, over their
pre stamds.  Afier one yr, CIAT 1927 concinued with less
anthracnosc and showed 13.8% improvement in survival and G60.5%
improvement in yield in mixtures vs, pure stand. HResules
indicate that mixtures ol accessions of §. guianensis have

some polenlinl for controlling anthracnose,

318

DLFFERENCES IN FITNESS OF STRAINS OF COCHLIOBOLUS HETEROSTROFHUS
NEAR-ISOGENIC FOR TOXIN PRODUCTION. €, J. R. Klittich and C. R.
Bronsen, Dept. of Plant Pathology, Seed and Weed Sciences, Lowa
State University, Ames, TA 50011,

Changes in the relative frequency of Cochliobelus heterovstrophus
(Helminthosporium maydis} strains were messured in the field to
derermine the effect of an "unnecessary” virulence gene on re-
productive fitness. A Race T {toxin-producing) strain was back-
crossed 5 times (1983) and 9 times {1984) to a closely-related
Race O (non-toxin-producing} strain. Each vear spores of sib-
ling=s (one Race O and one Race T) from the last cross were mixed
and used to inoculate 0.3 ha of N-cytoplasm corn., Over 900
(1983) and 1500 (1984) single-conidial isolates (one per lesion)
were collected over the growing season. The percentage of the
Race T strain decreased significantly both years, from 43% to
20% in 1983 (9 weeks) and from 24% ko 15% in 1984 (6 weeks).
These results support the hypothesis that the decline in fleld
populations of Race T afier 1870 may have been parcly due to

the presence of the gene for toxin production or a closely-linked

gene.
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EFFECT OF ACIDIC PRECIPITATION ON GERMINATION OF ALTERNARIA
SOLANI AND ITS INFECTION EFFICIENCY ON POTATO. van Bruggen,
A.H.C., Osmeloski, J., Heller, L., and Jacobson, J. Boyce
Thompson Inst., Cornell University, Ithaca, HY L4853,

As part of a research project on the influence of acidic precipi-

tatien on plant disease menagement we studied the effect of
acldicy of ¢onidizl suspensions and simulated mist on germina-

tion of Alternaria solani and its infection efficlency on potato,
Acidic solutions (pH 2.8-4.6) contalned suifuriec and nicric acids

{2:1 by weight) and background ions, mimicking ambient rain. In

vitro germination of conidie {ncreased curvilinearly wich pH. -

During incubation the acldity of the conidial suspensions de-
creased, the decrease being linear with percent conildia germin-
ated (r=—0.93). Rooted potato cuttings, cv Norchip and Monona,
were inoculated with conidial suspensions, and placed on turn-
tables 3 m below pneumatlc nozzles producing acidic miasc {3.1
mm/hr) for 24 hr, and then rveturned to a greenhouse bench. The

infection efficiency increasad curvilinaarly (from 0,04 to 1,587}

with pH of the mist. There were no significant cultivar differ-
ences, Follar injury by acidity was only observed av pH 2.8,
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TEMPERATURE RESEQNZE MUDELS OF SPURE CERMINATION AND  SFORU-
LATION FOR Ramularis tulssnei, V.J.Elljott. Dept of Plant
Pathology, University of Califernia, Berkeley, Ci 94720

Spore germination of Ramularia tulasnei Sacec. on water agar
waa examined over a range of temperatures (5-38C). A time
courge analysis revealed thet spore germination followed a
logiastic mgpdel. The rate of germination increased through a
temperature renge of 5 to 20C and then dropped to zerc near
35C. Maximum percentages of germination dropped sharply
above 30C. Sporulation was studied on detached leaves of the
strawberry cultivar 'Chandler” and on Czapek Dox mgar over a
range of temperatures (5-%5¢}. Spores were collected at

periedic intervals end counted under & microscope. Several
regresaion models were fitted to the data and Schredter's
ainus function most closely approximated the response
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curves. Cardinal temperatures of 8,18,and 300 are indicated
for sporulaticn on both detsched leaves and artificial
mgdia. The optimum temperature on artificial media showed a
trend to =shift from about 240 to 180 as the colony reeched
six days of age and older.

an

DISEASE PROGRESS OF PHYTOPHTHORA BLIGHT OF PEPPER. J.H. Bowers,
D.J. Hitchell, and R.M. Soncda. Plant Pathology Dept., Uniw, of
Florida, Gainesville, FL 32611, and ARC, Ft. Pierce, FL 33454,

Field plots were established in Delray feach, FL in the spring
and fall of 1984 to guantitate disease progress in the
Phytuphthora capsici-pepper pathosystem, Disease incidence
(measured by inciplent wilt and the presence of characteristic
lesions} was assessed and the location of diseased plants mapped
weekly. From point sourges of inoculum (diseased plants),
disease progressed along the row prior to bed-to-bed movemant.
The maximum levels of disease were 99.5% after 7! days in the
spring and 93.8% after 126 days In the fall {average of eight
subplots). Average mortality rates {determined by the use of
the logit transformatfon which had higher B® walues than the
Gompertz and monomolecular transformations) were 0,15 apd 0,04/
unit/day for the spring and fall, respectively., The rates of
disease progress and spatlal spread of the pathogen were in-
ftuenced by raftnfall and the movement of water which accounted
for the different mortality rates for the two tests.

az2
THE RELATIOMSHIP BETWEEN INOCULUM DENSITY OF PHYTOPHTHORA PARA-
SITICA VAR. NICOTIANAE AND OBSERVED ROOT INFECTIONS OF NICOTIANA

TABACUM. J.T. English and D.J. Mitchell, Plant Pathalogy

Dept., Univ. Flarida, Gainesville, FL 32611.

The average number of root infections per tobacco seedling {RIS)
was determined by direct observation of sites of secondary Tn-
ocuium production of P, parasitice var. nicotianae. Both the
proportion of diseased tobacco seedlings and RIS Tncreased in
propartion to initial chlamydospore density after 2 weeks of
seedling growth in autoclaved soil, Although the proportion of
diseased seedlings appreached an asymptote of about 0.96 at
highef inoculum densities, the RIS continued to increase with
Increasing inoculum densTty., Both first-order linear and ex-
ponential functions described the relationship between RIS and
inoculum density. Estimated numbers of tnfections per seedling,
based on Gregory's multiple infection transformation
LIn{1/{1-¥))} ,correlated well with numbers of RIS for all but
the two highest incculum densities examined. At the uppermost
densities, this transformation underestimated RIS.
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THE EFFECT OF FPFEANUT MOTTLE VIRUS INFECTION ON FPHYTOMASS
PRODUCTION THM 51X PEANUT GENOTYPES. H. A. Melouk and T. W.
Popham, USDA-ARS, P.0O. Box 1029, Plant Pathology Dept., Okla.
State Univ., Stillwater, QK 74078

Six cultivated peanut entries (cv. Pronto, PI468202, PI468233,
PI468315, BPEE9l and a hybrid (F4) of Chice X PI475871) were
planted at Perkins, OK in 3 m single row plots spaced at 0.9 m
in & completely randomized design with four replications.
Maturally eoccurring infections by peanut mottle wirus (PMV)
were obgerved on all entries about 45 days after planting
{DAF}. The presence of PMY was confirmed by a local lesion
assay on Topcrop heans  [Plant Disease 67:81%-821, 19833,
Ozular estimates {nearest 5%} of diseased area (DA} on plants
were determined at 102 bAF. Plants were dug at 150 DAP. Pod
number (PN}, pod weight (FW! and top dry weight {TW} per plant
werg determined. Pooled over genotypes, negative and
significant correlations were obtained bhetween DA and PN, DA
and PW, and DA and TW.
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DISTRIBUTION AND HOSTS OF MAIZE DWARF MOBAIC VIRUS STRAIN A
AND WAIZE CHLOROTIC DWARF VIRUS I SOUTH CAROLIKA. Graydon
Kingsland and 0. W. Barnett, BDept. of FPlant Pathology and
Physiology, Clemsen University, Clemson, 5,C. 29631.

Maize dwarf mosale virus strain A (MDMV) and maize chloretic
dwarf  wvirus {MCDV}) were didentified by  enzyme-lLinked
immunosorbent assay (ELIBA} from corn (Zea mays) and sorghum
(Sorpghum vulgare) in 4 counties with no previous records of
these viruses. MDMV was fdentified from millet (Pepnisetum
glauvcum}, Ffall panicum (Fanicum dichotomiflorum), and signal



grass (Brachiaria platyphylla} for the first time in ¢, MCDVY
was identified from P, dichotomiflorum, B. plakyphylla, crab
grass (Digitarla sanguinalis) and Leptochloa filiformis.
Acute anthocyanescence and chlorosis were associated with
infectinn of B, platyphylia by MCDV; all plants (81) surveyed
in nine Bl-sq.m. plets in one Field were characterized by this

symptom.
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GEOGRAPHIC DISTRIBUTION AND AGGBRESSIVENESS OF SEPTORIA TRITICI
ON WHEAT IN THE URITED STATES. D. Marshall, Texas A&M University
Research and Extention Center, Texas Agricultural Experiment
Station, 17360 Coit Road, Dallas, Texas 75252.

CuTtivars of spring and winter wheat, respectively, were grown

at three locations in California and 13 locations in nine other
states in 1983 and 1984. Disease severity of septoria tritici
blotch was assessed by area determination of disease progress
curves (AUDPC)., Greenhouse inoculation studies were made with S.
tritici isolates collected from all locations during both years.
Populations of 5. tritici were deemed aggressive if they produced
large AUDPL values 1n the field and extensive necrosis with abun-
dant pycnidia in greenhouse studies, Populations of 3. tritici
determined to be most aggressive were found in gentral and north
central California as well as northern regions of Indianz and
Ghio. Those populations collected fram northern Alabama, Missis-
sippi, eastern Arkansas, southern Nebraska and central Kansas
were least aggressive. Greater variability in aggressiveness was
noted with the occurrence highly aggressive populations of 3.
tritici.
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TESTING & COMPUTERIZED FORECASTING SYSTEM FOR RICE ELAST DISEASE.
Choong-Hoe Kim, D. R. MacKenzie and WM. C. Rush, Dept. FlaolL Path.
and Crop Physiol., La. Agric. Expt. Sta., La. §tate Univ. Agric.
Ctr., Baton Rouge, LA 703803.

Two watertight on-site microcomputer units, eperating on alka-
line batteries, vollected temperature, leaf-wotness and relative
humidity data Erom uplamd and flecded rice plots. Each micro-
computer interpreted the microclimate informabion in rvelacion to
blast (Pyricularia oryzae Cav.)development and displayed daily
blast unit of severirty (BUS) values. BI'S values were highly
correlated with blast development on Lhe two susceptible cul-
tivars, Brazos and M-201, grown under upland conditions. The
correlation was less witl Brages as [ield resistance became
apparent aboul mid-season. M-201 was equally susceptible
throughout the growing season. The BUS values obtained [rem
flooded plots were not significantly different from those from
the upland plot. A correlacion was not observed between BUS
values and blast development under fleoded conditions as both
varieties were resistant to leaf blast when [looded.
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SEASONAL FLUCTUATLON OF FOLIAR BACTERIOSIS AND ANTHRACNOSE
SYMPTOMS ON MEXICAN LIME IN COLIMA, MEXICO. J. J. STAPLETUN,
USDA, ARS, sand T. Perez-Serrato, SARH, DGSV, Apartads 1211,
Tecoman, Colima, Mexico.

Bacteriosis, a presumed form of citrus canker (Xanthomouas
campestris pv, citrt), sud anthracnose {Colletotrichum
Timetticolum are the principal follsr diseasea of Mexican
Time {Citrus avrantifolia) trees in Colima, Mexice.

Incidence of bacterlesis pustules inereased malnly durlng the
dry, cecol seagon (Nev,~May), remained high until the Oct.
fluah, and declined precipitously after the early Oct. (rainy
season) flush., Qccurence of anthracnose symptome peaked
immedtately after Oct. flush, and were at the lowest levels
during the dry aseason, The % lesvea infected, ne. lesions/
leaf, and ne. lesione/infected leaf with bacterlesls range
from 5.1-98.8, 0.1-3.8, and 1.0-4.5, respectively, The same
parsmetera for anthracnose range from 2.6-75.7, 0.1-3.8, and
1.0-4%.5, respectively. Foliar symptoms of the two diseases
did oot oceur in high levels simultanously,
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& PREDICTIVE SYSTEW FOR TIMING CHEMICAL APPLICATIONS FOR CONTROL
oF BACTERIAL SPECK OF TOMATO CAUSED BY PSEUDCMONAS SYRINGAE FV,
TOMATO. D.J. Jardine and C.T, Stephens, Deptartment of Botany
and Plant Pathology, Michigan State University, East Lansing, MI
4gB2u-1312

Recommended sprays With fixed coppers at V-day intervals have

provided inconsistent control of bacterial speck of tomatoes in
Michigan. If chemical application could be timed to coincide
with build-up of bacterial populations to the threshold
necessary for symptom development, more consistent coentrol might
be achlieved, A regression model relating temperature, rainfall,
and previous population level to leaf bacterial populations was
developed from 2 yr pooled data and validated. The model
accounted for 85% of the observed variation in the populatiens.
In 1984, plots spraved using model predictions versus a calendar
schedule received three less sprays with no significant
difference in amount of infection, & more general, revised
regresslon model was developed by pooling 3 yr of data, This
equation accounted for G4% of the variation in the population.
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THE SOURCE AND SURYTVAL OF PRIMARY TNOCULUM PRODUCED BY
MARSSONINA PANATTONIANA, THE CAUSAT. AGENT OF LETTUCE ANTHRACNGSE.
C. L. Patterson and R, 4, Grogan, Department of Plant Pathology,
tUniversity of california, Davis, CA 95616

The primary inoculum of lettuce anthracnose caused by Marasonina
panattoniana iz soil-horne. Lettuce grown in z0il collected from
fields with a previous history of the disease developed anthrac-
nose lesions after subjected to natural or simulated rainfall.
Control plants grown in non—infested soil tetmalned healthy.
Lettuce planted In potted scil containing plants infected by M.
panatroniana during the previous spring developed anthracnose
symptoms after about 6.0-cm of rainfzll, Microscople examination
of pld infected lettuce lesions revealed that the fungus produces
lonsely packed multicellular structures, presumably microsclers-—
tia. MNon-infectad lettuce tissue did not contain similar struc-—
tures, Anthracnose leslons developed on lettuce plamts in a mist
chamber 7-10 days after Inoeulation with a suspension of the
microsclerotia. Thus, the soil-borne microsclerotia, that per-
sist pver summer, are likely splashed onto lettuce leaves by

rain or sprinkler irrigarion and infect directly.
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COMPARISON OF DIAGONAL, VW, AND STRATIFIED RANDOM SAMFLING
PATTERNS USTNG SIMULATION. B. R. Delp, L. J. Stowell, and J. J.
Harols. Department of Plant Pathology, University of California,
Davis, CA 95616,

Fields with 0.01 to 10% disease incidence were simulated at five
disease distributions, from random to highly aggregated. Fields
were sampled with three sampling patterns (diagonal, W, and
stratified random) at three sample sizes {20, 30, and 40 plants/
sample sike) and seven sample intensities frem 0.05 to 447,
Percent error of the incidence estimates and standard deviation
of percent errer were lowest with the stratified random if
intensity was »= 0,2% ond highest with the diagonal 1f intensity
was »= 0,4%. Ervor for all patterns decreased as inrensity
inercased from 0.05 to 0,.2%, Ahove this intensity, error for
the diagonal and W patterns achieved a minimum plateau; however,
crror For the stratificd random continued to decrease as
intonsity increased if disease was aggregated. Sample size

had no apparent effect unless disease was appregated at the
lowest incidenee. FError was directly Telated to incidence and
jndirectly related Lo aggregation,
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VIRULENCE, AGGRESSTVEHESS, AND FITMESS OF EHXTORHTHDRA [NFESTANS
{SOLATES FROM SEXUAL AMD ASEXUAL POPULATIONS. P, H. Tgp1g1.

J. A. Sweigard, and W. E. Fry, Dept. of Plant Pathology.

Cornell University, Ithaca, MY, 14853,

Sixteen Phytophthara infestans isolates of Al compatibility
type colTected from Mexico (sexual population} were compared
with 16 isolates from the U.S. and Europe (asexual population}.
Virulence was assessed as the ability to produce sporulating
tesions on detached leaflets of 9 differential {R-gene) potato
genotypes. In growth chamber experiments with potato cultivar
Norchip, aggressiveness was assessed as area {cm?) of blighted
tissue per inoculated leaf at five days pestinoculation; fitness
was measured in terms of the exponential rate of increase of
sporangial numbers from 0 to 5 days postinoculation. Isolates
from the sexual population were more virulent than those from
the asexual populatiocn. Hawever, there were no consistent
differences in aggressiveness or fitness between isplates frowm
the two populations,
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FUNGAL COMHUNITY DEVELOPMENT ON APPLE LEAVES. Linda Kinkel and

val, 75, No. 11,1985 1319



J. H. Andrews, Dept., of PFlant Patholopy, University of Wiscon-
sin-Mgdison, Madiseon, WI 337086

Apple leaves were surface sterilized In the Field in early
August with hydrogen peroxide. The development of ‘new' epi-
phytic communities was followed for elght weeks using leaf wash,
imprint, and incubation technigques te enumerate species and
individuals on esch leal. an average of §,000 individuals and
7.3 species were present per leaf 12 hours after peroxide treat-
ment. MNumbers of filametitous fungal species per leaf fluctuabted
from six te 231 duzing the filrst two weeks of colonization and
then stabilized avound 12. DNRumbers of individuals Increased
throughour the sampling period. A significant proportion of
species isolated were found only once, while six of the species
were found on every leaf sampled. After eight weeks, treated
leaves were Indistinguishable from sntreated leaves in number

of individuals, number of species, or species compesitien.
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GENETIC TRANSFER FROM Erwinia carotovora subsp. carotovera 70
Escherichia ¢oli. L.J. Ward and H.J. Copeman. Plant lénce
Dept., University of 0.C., Yancouver, B.C. Y6T ZAZ.

Mobilization vector RE8.45 was introduced inte E£. carotovora
subsp. carotovera (Ecc) from E. coli by standard plat® matings,
Crystal violet pectate-positive TCYP'), kamamycin-resistant (50
ug/m} colonies were mated back to virgin E. coli strain HBIO1
and transconjugates selected on Luria broth™ + kanamycin ({50
ug/mi} + steptomycin {25 ug/ml). VYirtually complete transfer
of R68.45 to E. coli was observed. GCVP*, E. coli transcon-
Jugates were ¢htaned at a frequency of 17, “Erythromycin-
resistant transconjugates were obtained at a frequency of 10-3,
Host were CVP~ and produced only diffuse plaques against three
of Four fjndicator strains. However, 1.7% were C¥P* and
groduced clear plaques against all four bacteriocin indicator
strains. Matings (4 h) between Ecc and £. coli without R68B.45
mediation were performed in stiTT culfure,  Transconjugates
selected on Luria broth + streptomycin (25 ug/ml) + erythro-
mycin {30 ug/ml} produced diffuse plaques agafnst three of the
four bacteriocin indicators and were VP,
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BACTERIOCIN RECEPTOR IN Erwinia carptovora sudsp. atrosepiica.
D.S, Smith and R.J. Copeman, Plant Sclence Dept., #248-2357
Main Mall, University o# B.C., Yancouver, B.C. Y6T 2A2.

The kinetics of kiiling of E. carotovora subsp. atroseptica
{Eca}) by bacterioccins produce ] . carotovora subsp.
carotovora {Ecc) strain 379 was determTned By measuring cell
Tysis and viable cell numbers. Supernatants of mitomycin C-
jnduced {0.2 ug/ml) cultures of strain 379, containing up to
1000 lethal upits/ml1 (LU}, killed sensitive cells in & negative
logarithinic fashion over time, Bacteriocin was similarly
adsorbed irreversibly to celis of sensitive strains representing
three different £ca serogroups. The activity of purified par-
ticulate bacterigcin preparations was neutralized by whole cell
wall preparatfons from sensitive cells and by the Triton X-100
insoluble fractions obtained from them. Protein extracted from
both the Triton-soluble and insoluble fractions did not reduce
activity. Lipopolysaccharide {LPS) extracted from cells af
sensitive strains neutralized at Tleast 50 LU bacteriocin
activity per ug 2-keto-3-deoxyoctonate {KDD). Together the data
suggest that the receptor site i3 in the LPS.
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MOLECULAR ANALYSIS OQF THE PEEUDOMOMAS SYRINGAE PV. SYRIMGAE ice
GEME, D. R. Gies, D, K. Willis, N. J, Panopoulos, and 8. E.
Lindow. Department of Plant Patholegy, University of
California, Berkeley, CA 94720.

Two SstIl fragments internal to the 4.2 Kb ice reglon of
Pseudomonas syringae pv. syringaa (Pss) Clt7 exhibited homology
ko unigue EcoRL fragments from all Ice' strains of P,
tfluorescens, Pseudomonas vigidjiflava, Brwinia herbicola, and P.
gyringae examined by Southern blot analysis. Eamology of ice
DHA within different strains of Pss was higher than in
interspecific comparisons by dot blot analyses although
congiderable warlation in location of Sall restriction sitea
within Pss was obhserved. Two adjacent SstII fragments
hybridized with each other as well as to cther distal non-
overlapping restriction fragments within the ice region of Pss
strain Cit?. Forty-four percent of randomly selected Tn5
ingertiona in the Pss strain Cit7 ice region exhibit at least a
partial Ice* phenctype. Many closely adjacent TnS insertiona
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produce a -5 C Ice phenctype that differ quantitatively by a
factor of over 10°.
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ISOLATION AND CHARACTERIZATION OF PATROGENICITY SFECIPIC GENES
IN PSEUDOMUNAS SYRINGAE PV. SYRINGRE. D. K. Willis, P. B.
Lindgren, R. C. Peet, S. E. Lindow, and M. J. Panopouloa, Dept.
of Plant Patholegy, Univ. of Calif., Berkeley, Ch 94720.

Two Tn5 generated non-pathogenic mutants of P. 5. syringae
strain B728a have been isclated (Willis and Panopaulos 1984
Phytopathology 74:798}. Both mutanta fall to ellicit any disease
symptams on either the pods or leaves of bean cultivars
(Phaseolus vulgaris) which are susceptible to the wild-type
parental strain B728a. This is in marked contrast to the
ability of both mutants (desiygnated as NP53136& and WPS3139) to
grow to the same extent as the parental strain both
epiphytically on leaves and intercellularly within leaf tissue
of bean, Utilizing a plasmid {pKWl) containing the TnS and
flanking chromosomal sequences from mutant NPS313€ as a probe,
we have isclated a clene from a B. 5. phaseolicola library
containing an intact EcoRl fragment corresponding to the
fragment affected by TnS in WP32136. The abilivy of this clone
to restore pathogenicity to NPS3L36é is under investigation.
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CHARACTERISTICS OF A NONBACTERIAL ICE NUCLEUS CONSTITUTIVELY
ASSOCIATED WITH WoODY TISSUFRS OF DECIDUQUS FRUIT TREES AND ITS
ROLE IN FROST INJURY, P, C., Gross and E. L. Proebating, Jr.*,
Washingten State University, Pullman, WA 391645 *Irrigated
Agriculrural Research and Extension Center, Prosser, WA 99350,

Two types of ice nuclei, expressed at temperatures of -2 C and
lower, are commonly asscclated with deeiduous fruit trees Iin the
Pacifi{c Northwest, One type iz ice nucleation-active {INA)
Pseudomonas syringae and the ather 1s a weood-associated ice
nuclsus (WIN), In comparisons of orchards harboring either high
{>10" cfufg) or low flowar populations (<10 efu/g) of IBA P,
syringae, similar percentages of flowers were killed following
frosts of varylng intensities (-2 to -5 C}. Analysis of the
parameters sffecting accivity for bath types of ice nuclei show
that the WIN, in contrast to the bacterizl ice nucleus, ig
inactivated when stems are saturated with water, Peach stem
segments {5-cm-long)} scaked for & hr in water, supercocled about
1.5 C lower than segments not soaked. The activity of the WIN
was fully restored upon alr-drying of the stems,
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USE (F FPLASMID DNAs TO DIFFERENTIATE PATROVARS OF XANTHCMONAS
CAMPESTRIBE. G. R, Lazo and D. W. Gabriel, Department of Plant
Pathology, University of Florida, Gainesville, FL. 32611.

Restriction endonuclease digests of plasmid DNAs extracted
from different pathovars of Xanthomwonas campestris were
compared by agarose gel electrophoresis. Ower 60 different
straine from pathovars glycines, malvacearum, phaseoli,
vesicatorig, and viagnjcola were examined. Between different
pathovars the digestion patterns differed significantly and
only rarely were fragments of similar size cbeerved, Within
the same pathovar the digestion patterns differed, but in most
cases there were one or more DWMA Eragments of apparently
identical size. To determine if particular plasmid DWA
bands were unique to a pathovar, selected bands were isglated
by electroelution, radicactively labelled, and hybridized to
placmid DMAs of cother strains. Plasmid fragments were
identified that are spparently highly cunserved within
individual pathovars. Such fragments may be useful in
developing rapid diagnostic tests.
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POUR PLASMID DNA VARIANTS DISTINGUISHED IN 1984 FLORIDA CITRIS
CAREER EPIPHYTUTIC. D. W. Gabriel. Department of Plant
Pathology, University of Florida, Gainesville, FL 32611,

A total of thirty confirmed isclates of Xanthowonas campestris
pv. cjtri (Xck} were recovered in Florida last year by the
Plorida Division of Plant Industry., We examined all of them
for plasmid content amd found that fifteen isolates contained
no detectable plasmids, thirteen contained a plasmid of ca.
40.6 kilobases (kb) in size, ane isolate contained a 66.9 kb
plasmid and ane contained a ca. 85.8 kb plasmid, BSouthern
hybridization analysis uwsing the 4.6 kb plasmid as a probe



revealed that only the 85.8 kb plasmid appeared to have any
homology with the probe. All isplates with the 40.6 kb
plasmid and the isolate with the 85.8 kb plasmid were
braceable to the same nursery. All isclates without plasmids
are traceable to a different nursery, and the isolate with the
66.9 kb plasmid was discovered at yet a third location. This
data support the conclusion that Xet arase or was introduced
yia three or four independent evemts.

340

CLONED DNA FHAGMENTS A5 HYBRIDIZATION PROBES TO ITDENTIFY
RANTHOMONAS CAMPESTRIS PV. PHASEQLL. Don A. Roth and Jerry
Johnson, Dept. Plant Science and Bilochemistry, Universicy of
Wygming, Larvamie 82071,

Cloned DWA fragments of Xanthomonas campestris pv. phasecli
(Xcp) were used as hybridization probes to identify Xep in pure
and mixed cultures. Sau3A digestion fragments were ciloned into
plasmid pUM12l or bacteriophage M~-!3 and labeled with [y3?P]ATP
using polynucleotide kinase or [u??P] using DNA polymerase
{Kienow fragment}, respeccively. Colony hybridization prace-
dures were developed where bacterial colonies were lysed, the
DNA denatured and fixed in situ on nitrocellulose prior to
hybridization with radioclabeled preobe. A Z10bp fragment was
identified which specifically hybridized to Xep isolates but
not to 25 other bacterial isclates including closely related
xanthomonads, and other saprophytic and pathogenic bacteria
commonly found in the Xep ecosystem, This Identification
approach has Inherent advantages which can be exploited to
yield a highly speclfic, rapid and easily Iinterpreted
identification tool.

3

CLONLNG OF A MACERATING FACTCR FROM PSEUDOMONAS FLUORESCENS W5l.
A. Schlemmer, M. Mayama, and N. T. Keen. Dept. of Plant
Pathology, University of California, Riverside, CA 92521,

Pseudomonas fluorescens W3l produces a factor which macerates
plant tissue, but 1is negalive in the pectate lyase assay
{Phytopath. 72:936;1982). It was not passible to obtain mutauts
complelely lacking the macerating activilLy by transposon mutage-
nesls with TnS, but in the same experiments five mutants were
obtalned which lacked a protease produced by the wild-type bac~
terlum. Mutants lacking this protease stlll macerated cucumber
tissue. This may mean eiLher that Tn3 inseried at 'hot spets' or
that the gene for the macerabting factor 1s preseal in multiple
copies. Since purification of this factor was difficuelt,
cloning of the genefs) was attempted, A pLAFR3 cosmid library
yizlded several clones which expressed macerating activity iIn
Escherichia coll. Twe of these clones showed a common restric-~
tion band of about 3 kb on agarcse gel electrophoresla.
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CHARACTERIZATION OF A CONJUGATIVE PLASMID, pHPWL, AND 1ITS ABILITY
TO CONFER SENSITIVITY TO PHAGE PRD1. Michael P. Quinnett and
Paul D. Bhaw, Department vf Plant Pachology, University of
Illincis, Urbana, Ellineis 61801,

The conjugacive plasmid, pBPWL, from Fseudumonase syringae pv.
Ltabaci strain BR2Z encodes genes for phage PRDI reception. A re-~
skriction map wsing nine restriction endonucleases has been pre-~
pared of the plaamid. The plasmid was found tohe approximately 43
kilobases in length. Tn3 and Tnd transposon mukagenesis was used
to locate the genes involved In phage reception on a 25 kilobhase
HindIII restriction fragment. Four different phage-resistant
mutants have been characterized, and all have lost transfer func-
tions; however, they retain the ability to mobilize nonconjuga-
tive plasmids. One of these four mutants lacks a prorcein
asgoeciated with rhe baecterial cuter membrane.
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INVOLVEMENT Of LIPID PEROXIDATION IN THE DEVELOPMENT OF BACTERI-
ALLY INDUCED HYPERSENSITIVE REACTION. L. Dale Keppler and Anton
J. Novacky, Unlversity of Missouri, Columbia, Missouri 63211.

Concurrent increase in electrolyte leakage and membrane depolar-
ization supgested alteration of cellular membranes of cucumber
cotyledons infiltrated with Pseudowonas syringae pv. pisi, a
hyperszensitive reaction (HR) inducing bacterial pathogen. Sep-
aration of the twe membrane potential {Em) components indicated

that the passive component was primarily affecred. We tested
the posslbility of lipid paroxidation as a mechanism by which
the passive component of Em was affected during HR. Lipld per-
oxidation and eleccrolyte leakage was followed and compared in
cotyledons treated with the following live or heat-killed bae-
teria: 1) Pseudomonas syringae pv. pisi (HR inducing Incompat-
ible pathogen}; 2) Pseudomonas syringae pv. lachrymans (compat-
[ble pathogen}; 3} Pseudomonas Eluorcscens (a saprophytel.
Lipid peroxlidation and electrolyte leakage Increased sipnifi-
cantly in ooly the HRE inducing combinarioo.
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SOURCES AND COWTROL OF BACTERIAL EPIPIUYTES IN DRY BEAN FIELDS.
D. E. Legard and Y. F. Schwartz, C8U, Dept. Pl. Path. & Weed
S¢i., Ft. Collins, 80523,

Field experiments were conducced during 1983-84 to evaluate
the effect a copper spray schedule has upon follar bacterial
epiphytes in commercial dry bean plantings. The ecarly season
copper spray program effectively reduced Peeudomonas syringae
pv phaseclicela (Psp) and Pseudomonas syringae pw syringae
{Pss) epiphyte numbers, as well as overall hacterial popula-
tions. An ecarly season (May-June 19853) survey of dry bean
acreage was alse conducted ce identify potential sources of
Psp and Pss inocula. A hiph ineldence of volunteer beuans was
located within corn plantings throughout northeastern
Colorado. Many of these volunteers were contaminated with
pathogenic iselares of Psp and Pss. A limited survey of
epiphytes in young commercial dry hean Fields indicated thar
certified seed stocks werc relatively [ree of Psp and Pss.
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LOCAL DIFFERENCES IN EPIPHYTIC BACTERIAL POPULATION SIZE AND
SUPERCDOLING POINT QF CITRDS CORRELATED WITH TYPE OF SURROUNDING
VEGETATION AND RATE OF BACTERIAL IMMIGRATION. G. L. Andersen
and §. E. Lindow, Department of Plant Pathology, University of
California, Berkeley, Ch 94720,

Thirty-nine navel orange plantings containing trees untreated
with copper fungicide were examined that were either free of
weeds and surrounded by citrus plantings (Class 1 sites} or were
weedy or adjacent to other crop or uncultiveted plants shown to
have higher epiphytic bacterial populaticns than navel orange
[Claas 2 mites). Total epiphytic bacteria as well as
fluorescent and ilce nucleation active [IRA) bacterlal population
gize on navel orange at Class 1 sites was significantly lower
than in Clags 2 sites during winter months of 1984 and 1985 (3.1
x 104 cfu/g fr. wt. and 2.3 x 10° cfu/qg fr. wkt., total bacteria
respectively)l. The average median supercocling temperature cof
navel orange leaves in Class 1 sites {-5.59 C) was aignificantly
lower than in Class 2 sites (-5.04 C). The average rate of
deposition of both total bacteria and INA bacteria onto petrci
dishes was higher within Class 2 sites than Class 1 sites.
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ABRMILLAREA RUOT ROT OF ASPEN SPROUTS AFTER REPEATED SHORT
ROTATIONS, Stanwse, G.K. and Patton, R.F. Department of
Plant Pathology, University of Wisconsin-Madison, 53706.

Aspen (Populus rremuloides and P. grandidentata} root suckers
and stump/root cellar {S/RC} sprouts were sampled Iin short ro-
tation pluts ¢stablished by the US For. Serv. in MN and by the
Petawawa Wat'l For, Inst. in ONT (USDA For. Serv. Ras. Paper
NC-176, For. Chron., 54:2635-767). Roots exhibited leslons and
decay typical of those caused by A. mellea., S/HC sprouts were
more frequently infected than suckers. Incidence was highest

in a MN plot, sampled 5 years after the start of the third
3-year rotation, where 11 of 12 S/RC sprouts and 12 of 18 suck-
ors were infected (77% pverall). Afrer three or more rotations
of 4 or 5 years, In both locations, sprouting was severely re-
duced and sproutless stubs from previcusly cut sprouts were
lnvariably colonized., After successive rotatlons, in all plats,
decreases in stem numbers and sizes have cccurred. Thus,
Armillaria root rot may limit rotation length and number of
times aspen stands can be successfully vegetatively regenerated.
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& DISC CAMERA SYSTEM VFOR AUTOMATICALLY RECORDING SHOW COVER AND
OTHER Y1SUAL DATA, M. Maresyl, A. . Alberga?, C. B. Tauner?
and €. D. Upperl! . Lifepr. of Plant Pathology, 2/0ept. of Suil
Scicnce, and 3/ARS, USDA, Univ. of Wisconsin, Madison, WI 53706.

A& method for recording the amount and duration of snow cover at
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remote sites was required to study the relationship of snow
cover to infection of red pine (Finus resinosa adit.) by the
fungus Gremmeniella abietina {lagerb.) Morelet. A Campbell
Scientific CR-21 datalogger was coupled with a switeh relay to
aucematically trigger a Minolta Dise-7 camera every second day.
By focusing the camera on graduated stazkes din the plot, the
lS-expusure disc provided a 30-day record of snow depth. The
equipment was checked, film changed, and CR-21 data collected
once every 30 days. The systom was sufficiently reliable to
provide a cuntinuous record of snow cover at two sites in
Wiscansin chrouphout the winter of 1984-198%, when air tempera-
tures as low as -36 C were recorded. This technique can be
applied to many other experiments requiring visual Tecords.
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SITE FACTORS ASSOCTIATEDR WITH NECTRIA CANKER ON BLACK WALNUT
TREES TN SDUTHWEST MICHIGAN. €. 8. Thomas and J. H. Hart.
Departments of Botany and Plant Pathology and Forestry, Michigan
state University, East lLansing, MI 48824,

More than 75% of the black walnut trees (Juglans nigra 1.} in
some stands In scuthwest Michigan have multiple cankers caused
by Hectria galligena Bres. A 5-county survey indicated that
centers of severc Nectria canker incidence were associated with
terminal moraines and till plains. Soil type, topography and
surface geology were characterized at 30 of the survey sites.
Soil texrure, roocing depth and drainage features were not
significantly associated with disease. Surface geology and
topography wete significantly correlaced with disease levels as
measured by several variables (P<0.10). Of the 18% survey
abaervations, Nectvia canker was wore likely to be severe on
blsek walnut Ctreecs growing on wetlands, kettles or depressions
than on black walnut trees growing on uplands {P<0.01), Such
lowland sites were more common on the rugged till plains and
moraines,
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THE RELATIORSHIF BETWREEM YEAR OF INFECTION, TREE AGE, TREE GROWIH
AND RECTRIA CANEER OF BLACK WALNUT IN SOUTHWEST MICHIGAM. C. §,
Thomas and J. H. Hart. Departments of Botany and Flant Pathology
and Forestry, Michigan Sctate University, East Lansing, ML 48824,

The incidence of Hectria canker (Nectriz gallipena Bres.) on
black walnut trees {Juglans nigra L.) was mapped in a mixed hard-
wood plantation established in 1945-6 1o sourhwest Michigan.
Diameter breast height (DBH), number of cankers on the trunk 0.3-
3.7 w above soil line, and canker shape (open or closed) were
recorded for 2817 trees. The number of cankers per tree was not
correlated with DBH or camker shape (RZ=0.05). Seven Infected
and 4 uninfected trees were harvested to determine tree growth
rates. Chronological year and age of trunk section at the time of
infection were determined for 200 cankers dissected from the 7
infected treeg, The number of infections per year (1961-83)
increased from 1961 to 1979 with peak years 1978-80. Most trunk
gections were 19-27 years old when Infected, with peaks at 22 and
24 years. Tree growth rate was 0% legs for black walnut trees
infected with Heetria canker than for healthy trees (P<0.01).
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SURYIVAL OF PHYTOPHTHORA LATERALIS IH SOIL AND ROGTS OF PORT-
ORFORD-CEDAR. E.M, Hansen, P.B, Hamm, and J. Kalafarski,
pepartment of Botapy and Plant Patholoyy, Oregon State
Univarsity, Corvallis, OR 97331,

In pathogenicity tests all Chamaecyparis lawsonjana (POC) were
killed by P, lateralis; P. cinnamomi, F. cryptogea and P,
megasperma killed fewer trees, ODuring the original epidemic on
ornamental POC in the 1950s, both P. Tateralis and P, cinnamoemi
killed trees in Dregon and Washington, Only P, latoralis was
isolated from dying POC in a 1982 suryey. Survival of [
lateralis was studied in forest soil, inm pots, and in roots of
Targe POC killed by the fungus. P. Tateralis was recovered
from all soil samples collected from beneatn dyinyg POC at time
0., After 30 months, recovery was 31%., Recovery from soil in
iarge pots with intact root systews remained at 100% through 24
menths, although propagule numbers declined by 30%, The funyus
was recovercd from 0% of larger, recently kilied forest trees,
62% of trees dead for L or 2 years, and 0.0% of trees dead 3 or
more years,
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BNALYSIS OF THE DISTRIBUTION OF FOREST PATHOGENS IN THE UNITED
STATES AWD CHIWA: TWO CASE STUDIES, M, M. Chen, Department of
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Plant Pathology, University of California, Berkeley, Ch 94720.

There are 740 majfor forest tree species in China and 1260 known
forest pathogens, 93% of which are fungi. Mudanjian, in NE
China, and Wisconsin are at similar latitudes and share genesra
of forest trees and many pathogen species. Both regions are
horizontal mountains. Many forest pathogens are alsc common to
the Sierra MWevada and the eastern margin of the Tibeten plateau.
They are similar in that both form large rain shadows, but the
climate of the Sierra Wevada is influenced by the Pacific Ocean
and Southeast China's climate is continental and strongly
influenced by the high elevation of Qinghai-Xizhang (Tibeten)
plateau. In spite of the great climate differences betwesn the
two regions, they share several conifercus genera and hardwood
pathogens: dwarf mistletoces, rusts, decays and root diseases.
The gecgraphical distribution of fungi have been analyzed. &
ecientific analysis of the biogeography of pathogens is crucial
to understand where and how pathogens may become a problem and
for the application of quarantines,
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A REEXAMINATION OF THE MORPHOLOGY OF ENDOTHIA AND
CRYFHONECTRIA. J, A, Micales and R, J. Stipes, Dept. Plant
Pathology, Physiology and Weed Science, VPL & 8U, Blacksburg,
VA 24061,

The genus Endothia was recently divided into two ganera,
Endothia and Cryphonectria, based on differences in ascospore
ghape and septation, stromatic conflguration, and the distribu-
tian of stromatic tissues. Isolares of Endothia tepertedly
produce nonseptate, allantold ascosporea, diatrypoid atromata,
and pseudoparenchymatous tissue; members of Cryphonectria form
monaseptate, e%lipssid or oveld ascospores, valsoid stromata,
and progenchymatons tlssue, This separation s not accepted
by all pathologlstg. These criteria were reexamined for three
specles of Endothia and eight species of Cryphonectria, The
distribotion of stromatic ticoues was uniform and could not be
used to separate the genera, The remaining criteria were
correct desplte some morphological variarionm asscclated with
dif ferent hosts. The differentiation of Endethla from
Cryphonectria I8 morpholegically scund.
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Sporulation of viruleat Epdothia parasitica cankers oo American
chestnut after exposure to virulent and hypovirulent inoculum
for one year. W, L. MagDopnald and M, L. Double, WVU Plant PBath.
and Ag. Mioro., P.0. Box 6057, Morgantown, WV 26506-6057.

Artificially established B-weak-old wirulent Endotbia parasitios
carkers were expoaed to sourcea of virulent or hypoviruvlent
inoculum to determine if these inocula effect subsequent sexual
and asexual aporulation. After Qge year, sporulation was
aaaesaed by counting stromata/em” and rating peritheclal pro-
duction on a scale from (-4, Stromata productlon waz greatest
when cankers were exposaed to vegetatively incompatible (sexually
compati%la) virulent inoculum (15.1!01112) or to no inoculum
{14.7/em“-control). Perithecial preduction was greateat {rating
of 3.1} after exposure to vegetatively incompatible virulent
inoculum but almost eliminated (rating of 0.1) after exposurs

to vegetatively compatible (sexually incompatible) hypovirulent
inceulum. Contamination of developing virulent cankera by hypo-~
virulent incculum appears to significantly reduce their po-
tentlal to aporulate.
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WOOD DECAY STUDIES OF THE WHITE-ROT FUNGI GANODERMA
LUCIDUM AND G. TSUGAE. J.E, Adaskaveg and R.L. Giibertsen,
Dept, of Plant Pathology, Univ. of Arizona, Tueson, AZ 85721,

The in vitro effeets of G, lucidum on wood from its deciduous hosts
Quercus hypoleucoides, Vitis vinitere, and Prosopis juliflora and G.
tsugae on its conifercus hosts Abies concoler and Pseudotsugm
menziesii were determined over Z0 wk at 26-17C using standard
proeedures. Each fungus alsc was tested on wood from the non-host
species. The average percent decay of each of the woods caused by
three isolates of each fungus {five replicated/isclate) was: Vitis - G.
lueidum 64.9% / G. tsugee 43.0% / Control 4.0%; ?uereus -
3T.0%/18.4%/0.9%; ~ Abies -~ 10.8%/5.7%/0.5%; Pseudotsuga -
7.4%/4,1%/0.3%; Prosopis - 2.2%/3.3%/1.4%. Based on Klasen lignin
&nd ehlorite holocellulose analyses of ground extracted wood, isolates
of G. lueidum selectively delignified Vitis, Quercus, and Abies wood,
but not Pseudotsuga, while G. !sugae isolates selectively delignified
wood of the non-hosts ¥itis and Quercus, but not the host woods of
Abies or Pseudotsugs. Prosopis was not tested.
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CULTURAL AND TEMPERATURE RELATIONSHIPS OF SEVERAL
NORTH AMERICAN AND EUROPEAN GANODERMA SPECIES. J. E.
Adaskaveg and R.L. Gilbertson. Dept. of Plant Pathology, Univ. of

Arizona, Tucson, Arizona 85721,

Cultural studies were made of putative species of the wood-rotting
fungus Ganoderma collected in Burope (G. valesineum, G. resinaceum}
and North Americs (G. oregonense, G. tsugae, G. lucidum) . The
species were divided into twe groups based on cultural morphology and
temperature  studies, G. lucidum and G. resinaceum produced
chlamydospores  indistinguishable from each other In  size and
appesrance as  determined by brightfield eand seanning eleetron
mieroseopy. G. tsugae, G. oregonense, and G. valesiacum did net
produce chlamydospores. The optimal temperafures for redie! growth
for isolates of Q. lueidum and G. resinaceum on malt extract agar were
30-34C, with rg'mw'th rates ranging trem 5.5 to 7.8 mm/fday. These
temperatures [or G. tsugaee, G. oregonense, and G. valesinoum ranged
between 20-25C, with growth rates ranging from 2.1 to 2.8 mm/day.
The latter three species did not grow above 34 C during the 2-wk study.

as7

WOOD STRENGTH REDUCTION BY BASIDIOMYCETES ISOLATED FROM AIR
SEASONING DOUCLAS-FIR UTILITY POLES. C. M. Sexton and M, E,
Corden. Department of Forest Products, Oregon State University,
Corvallis, Oregon 97331.

Basidiomycetes isolated from Douglas-fir utilicy poles air sea-
soning in the Pacific Northwest were tested for their effaect on
wood strength (toughness) as an early predictor of ability to
decay wood. Douglas-fir hesrrwood specimens (6 x 1 x 50 mm}
incubated with the test fungi for 4 weeks were tested for
strength by measuring impact bending and breaking radius. Among
234 isolates of 26 species, the brown rot fungi {Poria xantha,
P. placenta, P. carbonica, Fomitopsis cajanderi, F. pinicola,
Antrodia gerialis and Crustoderma dryinum), and the white rotter
toriolus versicolor caused extensive strength losses. White roc
fungi, altheugh isolated in greater numbers than the browm
rotters generally caused only minor strength losses. P. carbonica
and P, placenta, the major decay fungi of Douglas-fir poles,
produced sipnificant strength losses before weight loss could hbe
detected.
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PATTERNS OF CELL WALL DEGRADATION IN ADYANCED STAGES OF WOOD
DECOMPOSITION BY WHITE ROT BASID{OMYCETES. Robert A. Blanchette.
Department of Plant Pathology, Universify of Minnesota, St.
Faul, MN 55108,

Advanced stages of white-rotted deciduous wood, decayed by
Ganoderma, [schnoderma, and Phellinus species as well as other
Basidiomycetes, had different micromorphological patterns of
cell wall degradation. 1) A simultaneous removal of all cell
wall components resulted in the localized erosion of cell wall
layers. Lignin, cellulose and hemicellulose were degraded in
approximately equal propertions. 2} A complete degradation of
fiber and parenchyma cell walls but not vessel elements; the
ratio of lignin to cellulose remained the same as sound wood, 3)
Extensive loss of middle lamellae caused by selective
degradation of Tignin and hemicellulose, The resulting wood was
composed primarily (>95%) of cellulose,
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ASCOSPORE PRODUCTIVITY AND INFECTION OF HYBRID POPLARS BY
MYCOSPHAERELLA POPULORUM. L£. J. luley and H. 5. McNabb, Jr.
lowa State University, Ames, lowa 50011.

Ascospore praductivity and infection of hybrid popiars by
Mycosphaerella populorum was monitored weekly in a central Iowa
plantation. Productivity was measured with an ascospore 1iber-
ation tunne) and petroleum coated microscope slides. Foliar and
stem infections of susceptible (ME-5272) and moderately resist-
ant {NE-5271) ¢lones were determined by exposing potted cut-
tings within the plantation before their removal to a green-
house. Ascospores were collected the first week of sampling
(April 20} and ascospore productivity measured hy the two col-
Tection methods was significantly correlated {R=0.77). Spore
productivity peaked in lTate May and declined to extinction in
early August. Foliar infection occurred over a range of envi-
ronmental and inoculum density conditions. Stem infection of
both ¢lones, attributed sclely to ascespores, occurred in a
single week during maximum discharge. Ascospores appear to be
important in the epidemiology of both foliar and stem {nfection.
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ISOLATION OFIVIRUS-LI¥E PARTICLES FREH LEAFROLL-ENFECTED
?RAPEUINES F. Zee, 'D. Gonsalves, "A. Goheen, "R. Lee, and
R. Pool; HNew Yorb State Agricultural Experiment Station,
Geneva, NY,l4456; "USDA, University of California, Davis,
C4 §5616; “University of Florida, Lake Alfred, FL 33850,

Virus~like particles, which were similar in morpholegy to
Closteroviruses, were recovered in relatively high concentra-
tione from leafroll-infected grapevines (Vitis vinifera) ev.
'Helon' and 'Pinot Neir' using procedures described by Gugerli,
Brugger, and Bovey (Rev. Sulsse Vitic. Hortlc. 16:299-304.
1984). The procedure included pulverizing leaf tissue {n liquid
nitrogen and stirring the powdered tissues in pH 8.2, 0.5 M
Tris-HC1 buffer containing 4% water-inseluble polyvinylpolypyr-
clidone, 0.5 bentonite, 1% triton X~100 and 0.2% mercaptoeth-
anol. The extract was then subjected to low and high speed
centrifugarions, clarified with an equal volume of ether:carben
retrachloride mixture, and concentrated by high speed centrifu-
gation. WVirus-like particles were not recovered from similarly
treated leaves of healthy plants. The virus-like particles are
bheing characterized serologically and bilochemically.
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DOUBLE-STRANDED RNA IN GRAPEVINES AFFECTED WITH LEAFROLL
DISEASE. H. R. Cameron and Michael H., Walter, Department of
Botany and Plant Pathology, Oregon State University, Corvallis,
OR 97331

Double-stranded R¥A (dsRNA), cxtractued from dormant cane phluem
of grapevines showing leafrall-disvase symptoms, formed a set of
high molecular weight bands on non-denaturing polyacrylamide
gels. Only the highest molecular-welight dsBHA bands differed

in pattern frowm that of symptomless canes. Concruls were
cevbified to be virus-free. Double-stranded BNA from cilrus
infected with citrus tristezs vitus served as 4 marker at

high molecular weight. The possibility exists of using dsRNa
gel-vlectrophuretic patterns as a diagnostic tuechnique lar
identilying virus content of imported grapevine stock.

362

INDEXING PEACHES FOR RMA YIRUS INFECTION BY ISOLATION OF
REPLICATIVE VIRAL RNA. C. K. Hanson and R, 5, Halliwell, Dept.
of Plant Pathology & Microbiolagy, Texas Agricultural
Experiment Station, College Station, TX 77843,

Double-stranded RNA {dsRMA), a replicative form of RNA viruses,
is peculiar to plants infected with these viruses. An elactro-
phoretic system was adapted to index peach material containing
known viruses, Only leaves were assayed for this research.
Both wirus-free and virus-infected leaves were extracted with
phenol. The dsRNA was isolated by Whatman CF-11 cellulase
chromatography and analyzed on 5% polyacrylamide gels.
Resulting bands were visualized by ethidium bromide under
ultra-yiolet 1ight. Cucumber mosaic and tobacco mosaic viruses
were used as controls and molecular weight markers. Peach
material containing Prunus necrotic ringspot virvs tested
positive for dsRNA. The structure of the dsRMA was confirmed
by resistance to RNase digestion in a 0.3 ¥ NaCl sglution.
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A technique for the differentiation of strains of individual
maize dwarf mesaic virus particles in a mixed preparation. ..

D, Alexander and R, W, Toler. Texas Agricultural Experiment
Station, College Station, TX 77843,

Immuno~electron microscopy was coupled with immuno-gold
decoration to differentially label virus particles of two
strains of maize dwarf mosaic virus (MOMY), The purpose of
pursuing this technique is for the study of mixed infections of
MOMY and/or sugarcane mosaic virus strains. Carben coated
parlodian grids, treated with a mixture of anti-MOMY-A and
anti-MDMV-B IgG, were used to trap approximately equal densi-
ties of MOMY-A and MDMY-B particles from infected sudangrass
sap. Colloidal gold {14.5 nm), stablized with protein A and
conjugated to IgG specific to one strain of the virus, was used
to specifically label virus particles of that strain in the
mixture attached to the grids. The grids were then stained
with PTA and examined under the electron microscope. Optimum
labelling resulted in an average of 10 to 15 gold labels per
homologous virus particle.
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THE POSSIBLE ROLE OF POLLEN IN THE SPREAD OF ASPARAGUS VIRUS 2
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IN ASPARAGUS. T.A. Evans and C.T., Stephens, Dept. of Botany and
Plant Pathology, Michigan State Univ,., East Lansing, MI 48824

The exine of pollen from virus-infected anthers may carry plant
viruses, which has implicated pollen a3 a virus "vector™. In the
present study, asparagus virus 2 (AV-?} antigen was localized
in the exine of pollen from AV-2-infected asparagus by enzyme-
linked  Immunosorbent assay and virus specific  IghG-latex
conjugate. AV-2 antigen was easily washed from the exine and
Infective virus was assoclated with these pollen washes, Pollen
washes of some but not all virus-infected pollen were determined
to contaln large quantities of AV-2 antigen, which was not
detected within virus-infected or virua-Cree pallen. Hore IgG-
latex spherea adhered to the surface of virus-infected pollen
than to elther virus-infected pollen "blocked" with IgG specific
for AV-2 antigen or virus-free pmllen. Up to TOX of virus—free
asparagus plants rub-inoculated with sap from AV-2 infected
saparagus were infected with AV-2 after 2 months.
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TRANSMISSION OF HUANGLUNGBIN AGENT FROM CITRUS TO PERIWIRKLE BY
DODDER.  Chung Ke and James H. Tsai. Fujian Academy of Agric.
Sciences, Fuzhou, Fujian, People's Republic of China and Univer-
sity of Florida, FLREC, Fort Lauderdale, FL 33314.

For the first time in China, citrus huanglungbin agent has been
successfully transmitted from Citrus sinensis and C. reticulata
to periwinkles {Catharanthus roseus) by dodder {Cascufa
campestris). Three of 15 periwinkles tested by dodder developed
yellowing symptems within 3-4 mo. Initial symptom includes
chlorosis along the veins followed by general chlorosis and
thickening of leaves. General chlorosis often started from one
branch and moved to other branches. Electron microscopy re-
vealed the presence of bacterialike organisms (BLO} in the sieve
tubes of leaf midribs of symptomatic plants. These 8LO had
elongated and round forms and a triple-layered cell wall indis-
tinguishable from those of the agent in the infacted citrus.

The titre of BLO in periwinkle was much higher than in citrus,
Several attempts to transmit BLO in same manner by C. chinensis
and C. japonica were unsuccessful.
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LACK OF AN ASSOCIATION OF BLUEBERRY LEAF MOTTLE VIRUS WITH A
NEMATGDE VECTOR. AM. Childre<s and D.C. Ramsdeil, Dept. of
Plant Pathel., Physiol. & Weed Sci., YPI & SU, Blacksburg, VA
24061 and Dept. of Botany and Plant Pathol., Michigan State
Univ., East Lansing, ML 488524

Blueberry leaf mottle virus {BBLMY) is a putative member of the
rnepovirus group. Although BBLMY has been associated with pollen
from infected blueberry (Vaccinium corymbosum), it has not been
associated with a nematode vector. Surveys of 5 blueberry
"Jersey' fields demonstrated a poor association of Xiphinema
amaricanum and Longidorus spp. with virus-infected bushes.
Trichgdorus spp. were uniguitous in these fields and represented
the highest popuTation in all fields sampled. Virus was not de-
tected by radicimmunpassay in the 3 genera of nematodes tested.
Nicotiana clevelandii bait plants were not fnfected following

a l4-day inoculation access period with X. americanum or
Longidarus spp. obtained near finfected bushes. No weed species
in 17 genera harbored BBLMY whether or not potential nematode
vactors were present. Thus BEBLMY does not appear to be associ-
ated with weed species or nematode vectors in the field.
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INTERACTIONS BETWEEN MALZE MOSAIC AND MAIZE STRIPE VIRUSES TN
THEIR, VECTOR, PEREGRINUS MAIDIS, AND IN_MALZE PLANTS. E. B.
Ammar , R. E. Gingery , and L, R. Nault . aculty of
Agriculture, Calre Upiversity, Giza, Egypt, “USDA-ARS, Deptk. of
Plant Patholopy and "Dept. of Entomolopy, The Chio State
University, OARDC, Wooster, OH 446%1.

Halze mosalec virus (MMV¥) and maize atripe virua [MStpV},
members of distinct virus groups, have the same insect vector
and aimllar plant host rangea. The effect of each of these
viruses on the insect transmission of the other and the croas-
protection between the two viruses in maize were determined,
Twe blotypes of Peregrinus maldls and two cultivars of maize
were tested, There was mild cross-protection between the two
viruses in both malze cultivars and pronounced interference
between the viruses in beth blotypes of P, maldis, with MMV
uzually deminant ever MStpV, suggesting a competitive lnter-
actlon between the two viruses. Iaterference of MMV with MStpV¥
Iin the wvector appeared to be Independent of the time of
acquisition of MMY relatlive to that of MSepv.
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WIHBER OF POTYVIRUS PARTICLES REGUTRET FOR TRANSMISSION BY
APHIDS., T. P. Pirone and Do W. Tharnbury, University of
Kentucky, Lextngtom, KY 40546,

Aphids {Myzus persicae) were allowed 2 10 min acquisition access
to a splution which centained helper component, 1 uﬁjml of
tobacco vein mottling virus {TVMVY, and 1.35 mc Na 257,
Individual aphids were then counted in 2 gamma counter and
placed on a tobacco scedling to test For virws transmission,
Aliquots of the resr solution were counted to determine specifie
radioactivity fepm/pl), ¥olumes acquired by aphids rypically
ranged frogm -~ 3 pl to~ 1 pl {the lower limit of detection).
The number of virus particles contained in these volumes was
calculated te be From frem - 4000 to - 10, In 3 cxperiments, 5=
177 of the aphids transmitted TYMV and there was no correlation
betwaen the numbers of particles acquired and the abhility to
transmit. Aphids which acquired fewer than 100 particles
accounted For almost half of the transmissions.
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ULTRASTRUCTURE OF DIODIA VIRGINIAWA INFECTED WI A WIITEMLY-
TRANSMITTED VIRUS-LIKE DISEARSE AGENT. Richard C. Larsen and
K. §. Kim, Department of Plant Patholeyy, University of
Rrkansas, Fayetteville, AR 7270],

Diadia wirginiana exhibiting chloresis and vein-clearing symp-
toms was found to be widely distributed in Arkansas. The dis-
gase was transmitted by the abutiloneas whitefly, Trialeurodes
aputilanea. Hltrastructural studies of diseascd leaves revealed
the consistent presence of flexuous rod-shabed virus-like par-
ticles in the cytoplasm of phloem pavenchyma cells and sieve
elements, The particles, ca. 12 nm in diameter with undeter-
minad length were associated with membranous vesicles containing
fibrils similar to those induced by known closteroviruses, in-
cluding the recently identificd lettuce infectious yellows virus
transmitted by the whitefly, Bemisia tabaci. Many phloem cells
contained a greatly proliferated tubular endoplasmic reticulum
which appear=d to give rise to the vesicles. [t iz suggested,
therefore, that the infectious agent is a possible member of the
closterovirus group. The abutilonea whitefly has not bean shawn
to transmit any plant virus.
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RIBONUCLEASE IN BEETLE HEGURGITANT IS A DETERMINANT IN PLANT
VIRUS TRANSMISEION, R. C. Gergerich, H. A. Scott and J. P,

Fulton, University of_hrkansas, Fayatteville, AR 72701,
Rkogqurgitant from leaf-feeding heetles (Cerotome krifurcata, Epi-
laghna wvarivestis, and Diabrotiva undecimpunctotal contains ribae
nuzlease {RMasc) activity equivalent to 7.1 mg te 1.0 my per mi
of pancreatic RMase, the amount of enzyme activity varying with
the specics of beetle. When plants were inoculated with min-
tures of reogurgitant and plant virusecs using a techniyue which
mimics beetle feeding, infestion by non-heontle-transmissible vi-
ruses was prevented while infoction by boectle-transmissible wvie
ruses was unaffected., When pancreatic RMase, at a level equiva-
lent LD the RNase activity in beelle regurgiLanit, was mixed with
various viruses, the same pattern of selective inhibhition was
apparent, i.c. only infection by beoetle-transmissible viruses
orgurrod,  Pancreatic RMase at activities five times that found
in beetle regurgitant was aol effective in preventing transmis-
sion of two beetle-trapnsmissible viruses, while RNase at active
itigs one-half that found in bectle regurgitant preovented in-
fection of non-beetle-transmissible viruses,
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RNA POLYMERASE ACTIVITY ASSOCIATED WITH NAKED DSRNA COMTAINED
IN YESICLES OF A HYPOVIRULENT STRAIM OF ENDOTHIA PARASITICA,
N.K. Van Alfen, Il. Aloni, D.R. Hansen, and W.A. Powell, Depart-
ment of Biology, Utah State University, Logan, UT 84322,

Hypovirulence in certain strains of Endothia parasitica is
believed to be associated with the presence of dsRAA. This
dsRNA 5 similar to a dsRHA fungal virus genmome but no viral
particles have been found. We have shown that the dsRNA is
packaged in vesicles of fungal origin. RNA polymerase activity
has been detected in vesicles isolated from a hypovirulaent
strain {EP7¥3) of E. parasitica. These vesicles demonstrated
RilA polymerase activity because with dsRNA as a template, in
the presence of actinomycin D, radiolabeled UMP was
incorporated intg TCA precipitable products. Similar vesicles
isolated from a virulent, non-dsRNA containing strain (EP155)
were also assayed using dsRNA as a template with no polymerase
activity detected. A polymerase associated with the dsRNA
containing vesicies wouid seem to reiterate the virus-like
nature of the dsRNA.
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HOMOLOGY RELATIONSHIPS WITH MICHIGAN MYPOVIRULENT STRAINS OF
ENDOTHIA PARASITICA. C. P. Paul apd D. W. Fulbright.

Department of Botany and Plant Pathology, Michigan State
University, E. Lansing, M[ 48824-1312,

A correlation exists between cytoplasmic hypovirulence and the
presence of double-stranded RNA {dsRMA] in Endethia parasitica.
Various strains of E. parasitica exhibit different banding
patterns of dsRNA on agarose gels. To determine whether the
dsRNAs from these various strafns show any sequence homology,
dsHNA from selected strains was transferred from the gel to
nitrocellulose and hybridized to 3¢p-labeled dsRHA from the
Michigan hypovirulent strains GHZ and R1, MNeither GHZ or Rl
dskRiA showed homology to dsRNA from strains from Europe or
other states, GH2 and Rl show no homolegy to each other. GH2
exhibited homotegy to dsRNA from all other Michigan strains
tested, while Rl did not show homology to any other Michigan
strains tested,
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SEQUENCE RELATTONSITES AMONG DOURLE-STRANDEDR RMA SPECTES OF A
HYPAYTRILENT STRATH OF THE CRESTHNUT ELTGHT FUNGUS EWDOTHIA
PARASTTICA, &, Miremath, B. L'Hostis, i.“ﬁ:_ Chabrial, and R, E.
Fhoads, Departments of Riochemistry and Flant Pachology,
Mniversity of ¥entucky, Lexingtan, ¥y 40546,

A recombinant DMA probe complementary btd daBMNA From the French-
derived hypovirulent strain EP-711 of ENdothia parasitica wasg
constructed. Mucleotide sequence analysis revealed that the
insert was 194 bp and included an enzymaytically added polyia)
track, suggesting that the probe represented the 3'-terminus of
one strand of a dsRNA species. All of the four major dsRNA
apecies from EP-7t71 hyhridized equally well te the probe, in-
dicating sequence homology. Even more hybridization occurred,
however, to RNAs of faster electrophoretic mobility which were
either minor components or undetactable by staining with
ethidium bromide., Digestion with a single-strand specific nu-
clease caused erither the disappearance or electrophoretic shift
of the new bands, suggesting that some of them may represent
messenger RNAs transcribed from the dsRNA,
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CHARACTERIZATION OF SYRINGOMYCIW PRODUCTION MUTANTS OF
ESEUDCMONAS SYRINGAE PV, SYRTNGAE CAUSFD BY THS INSERTIONS,

G, W. Xu and D. C, Gross, Dept. of Plant Pathology, Washington
State University, Pullman, WA 99164.

Genetic analyeis of syringomycin productien in Pseudomonas
syringae pv. syringae is belng uzed to evaluate the role of

the phytotoxin in virulence. The sulcide plasmid vehicle pGSY
was used to deliver Tn) into pv. syringae strain B301B. Subse-
quent sereening of kanamyeln resistant transconjugants for in
vitro syringomycin production ldentified three classes of
mutants: {Class I) hyperproducers, 1,2%; {(Class II) hypoproduc—
ers, 2.8%; and (Class ITI) nonproducers, 0.4%. In pear seedling
pathogenicity assays, 92% (11/12) of the nonproducers were
avirulent. Southern blot analysis indicated that these mutants
were the result of independent insertions iInte distinet EcoRI
fragments. The Tn3 and flanking chromosomal DNA from two
avirulent, nontexlgenic strains has been cloned. The cloned
fragments are being uvsed te isolate the corresponding wild-type
syringomycin genes from strain B301D,
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ANALYSIS OF A FSEUDOMOMAS FLUQRESCENS ICE NUCLEATION
GENE BY COMPLEMEWTATION, AND IDENMTIFICATION QF ITS
PRODUCT. Gareth Warren, Loren Corotto, and Paul
Wolber; Advanced Genetic Sciences, 6701 Ban Pablo
hvenue, Oakland CA 94608,

A cloned 5.5 kb segment of DNA from P. flucrescens
ME1650 encodes ice nucleation activity (INA). Gene
replacemant experiments showed that this segment is
essential for INA in ME1650. We tested a number of
INA™T mutations for complementation. All mutations
fell into a single complementation group, suggesting
that this region encodes a very large single gene,
The product of this gene has been identified as a
band on SDS-polyacrylamide gels: this band is
removed by mutations throughout the region, and its
mobility indicates an appropriate molecular weight.

are
REGULATION OF ANTIBIOTIC BIGSYNTHESIS IN PSEUDOMONAS

FLUORESCENS STRAIN HV¥37a. HNeal I. Gutterson and Gareth J.
Warren, Advanced Genetic Sciences, Inec., 6701 San Fablo Ave.,
Cakland, CA S4608.

Pseudomonas lluorescencs strain HV3T7a can control bthe Pythium
ultimum-induced damping-off disease of cotton., This
pseudomonad also produces an antibiotic that is responsible
for a significant proportion of disease contrel. Mutants
deficlent in antibictic biosynthesis have been isclated, and
wide-host-range cosmids containing these genes have been
identified. Fusions were constructed between these cosmids!
biosynthetic operons and the lac-operen, and then returned to
the pseudomonad. With the production of beta-galactosldase as
an assay, the regulation of antibiotic biosynthetic genea has
been studied., In particular, glucoss induces the expression
of some genes. Genes involved in regulation have been
identified by the absence of glucose induction of genes
involved in antibiotiec bicaynthesis,

3r7

AN Fb+++ ANTAGONIZED FUMGISTATIC AGENMT FROM PSEUDCMINAS
FLIORESCENS THAT IS DISTINCT FAM THE FLUORESCENT SIDERDPHORE,
Paul R, GI1l and Gareth J. Warren, Advanced Genetic Sciences,
Inc., Oakland, CA 94604

We have identified a plant growth promoting rhizobacterium, P,
fluorescens N2130, that exhibits antibiosis against the
phytopathogen, iun vltimm. The antibiosis is induced if
the pettt m&cegyt_hntrat'fon_ 18 below 107, Gel filtratiem of
material secreted by this strain shows that the fluorescent
sidercphore, (Sq), can be separated from the antifungal
activity, (Sp), demonstrating that S, is distinct fram 5;. We
generated mutants with the phenotypes: Squ 8i%, Su'Sp~ and S
8¢, showing that Sq and Sp are the products of different but
related biosynthetic pathways. DWA seguences required for the
biosynthesis of Sy and 95 were identified by oomplementation of
mutants using a coamid library, and the sequences required for
§u"53* complementation are distinct from those required for Sa
S5 carplementation, Using f-galatosidase gene Fusions, we
have shown that transcription of regions required for Sg and
for 54 production is regulated by the level of available Fettt,
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CLONING AND CHARACTERIZATION OF THE TAA-TYSINE GENE AND ITS
POSSIBLE RULE TN VIRULEMCE OF PSEUDOMORAS SAVASTANMOI. N. Loulse
Class and Tsunc Kosuge. Department of Plant Pathology,
University of Californifa, Davis, CA 95616.

Pseudomonas syringae pv. savastanoi induces gall formation on
alive and sleander plants by the bacterial synthesis of the
phytohormone indoleacetic acid (TAAY. The genes for TAA bio-
synthesia reside on a plasmid (pTAA) 1n oleander isolates of P,
gavastkanol and ave organized In an operon, Dleander isclates
are capable of further metabollzing IaA to J-indole-acetyl-e-L-
lysine, The gene for I[AA-lysine synthetase was cloned from an
oleander isolate inte E. eol{ and characrerized by restriction
mapping, The jaal locus was mapped te a location 2kb upstream
from the L&A operon by THS insertion mutagenesis. The specific
activity of the TAA-lyszine synthetase 1s 47 times higher in the
E. goli transformant than in P, savastanoi, Confirmation of the
presence of Tih-lysine in the E. goli clone was confirmed by
HFLC. The conversion of TAA to TAA-lysine may help regulate
IAA pool size in the bacterium and therefore medulate virulence
as assayed by pall size.
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PLASMID-MEDIATED COPFER RESUSTANCE IN PSEUDOMONAS SYRINGAE PV.

TOMATO. €. L. Bender and B. A. Cooksey, Deparlment of Flant
Pathology, University of California, Riverside, CA 92521,

TwenLy strains of P. syringae pv. tomato (Pst) were Leated for
resistance tg copper sulfale {CuS04). The Psi stralns were
grouped inte three sensitivicty classes based on the minimum
inhibitory concentration (MIC) of CuS0y;. MIC values were 0.4 ~
0.6 oM CuS0; for Group I {8 atralas), 1.2 mM for Group I1 (2
straing), and 1.6 - 2,0 mM for Group IIT (10 straipns). Pst
strain PTZ3 (Group III) was mated with two Cu® stralng of B.
syringae pv. syringae (Pss) having MIC values of 0.1 mM Cu504.
Pss transcenjugants recovered on media with 0.4 mM CuSO4
contazined a 101 kb plasmid from PT23. The Pss transconjugants
served as doners of Cu' In subsequeni macings; Lhis was always
agsoclated with transfer of the 101 kb plaswid.
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TRANSPOSON INDUCED MUTANTS OF PSEUDCMONAS GORRUGATA. Wesley Chun
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and 1. V¥,
California,

Leary, DepL, of Plant
Riverside, CA 92521,

Patholegy, Unlversity of

Pseudomonas corrugata, ithe causal agenl of tomato pith necrosis,
produces a phylotoxin In vitro and in planta. To determine the
role of the Loxin 1in pathogenlcily, transposen mubagenssis was
performed using the sulcide vector pSUP2021::Tn5. P. corrygata
(0782-6) was maled with E. coll SI17(pSUP2021::Tn5) on 0.22 um
Millipore filters and grown fer 2 days on King's Medium B. The
bacLeria were resuspended and dllutions plated on a minimal
medium contailning kanamycin (50 ug/wl) and ctrimechoprim (100
wE/ml), allowing growth only of P. corrugata cells Lhat had
undergone the transpositienal event and recelved the Lkznswmycin
resistance (Ko®) From Tn5. This tesulted in the recovery of 480
P. corrugala KR Lransconjugants. of the 480 ko transcon-
Jugants recovered, Lhree Tox~ isolateaz did neot cause any syoptoms
on lnoculated plants. When tested after recovery from tomato
plants, these three isolates were still KoR and Tox .

s

B-GALACTOSIDASE AS A METABOLIU MARKER IN XAMTHOMOMWAS CAMPESTRIS
PY. CAMPESTRIS. M, Kawalek and N, W. Schaad, ﬁept. PT., 5o
Ent. 5¢T., Univ. of Idaho, Moscow, 1D 83843.

For studies on the leaf colonization ability of Xanthomonas
campestris pv. campestris {Xcc) the gene of B-GaTactosidase
{B-Gall was used as a metabolic marker. It was fnvestigated
after finding antibiotic markers unstable. In view of earlier
success (Hemming, B.C., 1984, J. Cellular Biochem, Supp?l.
8B.252} 1in transferring the B-Gal gene to pseudomonads, the
triparental mating system was attempted, with Escherichia c¢old
helper plasmid 2013 and plasmids 5002 & 5003, Recombinants
were isolated by plating on selective lactose and starch
media. Four strains were successfully transformed with
efficiencies of 0.071-0.03%Z., Plasmids 5002 and 5003 have been
stable in these strains for at least 25 generations. Sinpce
wildtype Xcc does not metabolize lactose, transformed strains
used in leaf colonization studies could be readily
differentiated from natural strains on lactese medium,

g2

DETECTION OF A CYTOKININ GENE HOMOLOGUE IN CORYWEBACTERIUM
FABCIANS. M, A, Mellano and D. A. Cooksey., Dept. of PFlani
Pathology, University of Californla,. Riverside, £a 92521.

Cytokinin preduclion has been implicated in the induction of
fasciation symptoms by Corynebacterium fascians. To study the
genetics of cytokinin production by €. fesclans, we used a cyto-
kinin gene from the T-DWA of Agrobacterium tumefaciens as a
ptobe for homologous sequences in {. fasclans. A 1.9 kb Bam
HI/Hind TIII fragment containing the cytokinin gene for 1sopen—
tenyl transferage was cloned from Lhe tmr locus of Lhe T-DNA of
A. tumefaclens G58. The fragment wae nick translaied and used
a6 a heterologouz probe to Southern Lransfers of restricted c.
fasclans plasmid and chromosomal DNA. A seguence with high
homology was detected in chromosomal digesits of three different
. fasclans isoclates.
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INTERACTION OF ERWINIA CAROTOVORA SUBSP, CARQTOVORA GENE

PRODUCTS IN THE DEGRADATIONW OF POTATO TUBER TISSUE. 0. P,

ROBERTS and G. H. LACY. Dept, Plant Pathoi., Physigl. ﬁeed Sed.
YPI&SU, Blacksburg, WA 24061,

Erwinia carotovora subsp. carotovora strain ECL4 chromosomal DNA
was cloned into the Pstl or BamHI sites of plasmid pBR32Z. Plas-
mid pDR1, a Pst] clone, confers tetracycline resistance and
mediates the production of a number of pectate lyases n
Escherichia colj strain HB101. HB101 harboring pDR1 did not mac-
erate potato tuber slices. Cloning into the BamHI site resulted
in a number of ampicillin-resistant hybrid plasmids which mediate
the production of pectolytic enzymes. Escherichia coli cotrans-
formants containing pDRL and each of the ampiciTiTn resistant
hybrid plasmids were constructed and anaiysed by gel electro-
phorasis. These E, coli cotransformants were screened for the
ability to macerate potato tuber slices.
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THE [SOLATION AND CHARACTERIZATION OF PECTOLYTIC ENZYME GENWES
FROM ERWINIA CAROTOYGRA SUBSP. ATRDSEPTICA. C. Allen and G. H.

Lacy, Dept. of Plant Pathology. Fhysiology, and Weed Science,
¥PI & SU, Blacksburg, VA.

1326 PHYTOPATHOLOGY

Erwinia carotovora subsp. atroseptica (Eca), incitant of potato
blackleg disease, is the least genetically characterized of the

soft rot erwinfae. We constructed a clone library of fca strain
SR-8 DMA in Escherichia coli using the plasmid clonring vector
pBR322. Tws different types of pectolylic recombinant clones
were rec avered. These Eca clones were compared with various
pectolytic clones carrying genes from £. cargtovora subsp.
carotovora and from E. chrysanthemi using restriction mapping,
Southern hybridization, and enzyme profiles. Prelminary results
indicate that some degree of homology exists dmong pectolytic
enzyme genes from all three taxa.

385
SEQUENCIKG AND HIGH LEVEL EXPRESSTON OF A pI 9.8 PECTATE LYASE
GENE FROM ERWINIA CHRYSAWTHEMI ECL6. S. Tamaki and N. T. Keen,

advanced Genetic Sciences, Oakland, €A and Dept. of Plant
PaLhology, University of California. Riverside, CA 92521,

The previously cloned pectate lyase (PL) gene in pPL742 was
further subcloned as a 1.2 kb Eco RI-Sal | fragmenl. This
fragment led Lo high levels of pectate lyase production in E,
coll (l0-20% of cell protein} when inserted in the proper orien-
tatfon finto pUCI8 or the expression wvector pIN IIIMIF a1,
GreaLer PL production occurred in the presence of IPTGC and the
enzyme was secreted efficlently into the periplasm and medium,
The 1.2 kb fragment was found Lo contain a single open reading
frame coding for 385 amino acids, {ncluding a signal peptidase
recognition sequence. An efficlent Shine-Dalgarno seguence was
well positioned 5" to the translacional start ATG codon and a
near-consensus binding site for Lhe E. toli cataboliLe activator
preteln was located Furither upstream from the coding region., In
addition, an 11 base pair palindromic sequence was identified
which 1s a possible operator regiom.
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GENETIG AND PHYSICAL CHARACTERIZATION OF YWIRULENCE GENES
GONTAINED (N RECOMBINANT PLASMID pES1044 FROM ERWINIA STEWARTIL.
B, L. Coplin, R. D. Frederick, and D. Majerczak. Department

of Plant Pathology, OARDC, Wooster OH, 44691,

Clones restoring virulence to avirulent motants of Erwinia
stewartii were obtained from a cosmid library construcred in
pVKIO0. Clone pESID44 (containing a 23 kb tnsert) testored
water-soaking ability te mutants of complementation group II
which is comprised of the capsular Mu pf7701-induced mutants
MU43, HUS!, MU136, and MU14]l and a spontanecus mutant RDPSGLL,
pES1044 also suppressed the avirulence mutatien of acapsular
strain MUL4110 from group I. A restriction map of pESIN4G was
prepared. The virulence of all of the mutants except RDF6ULIL
was restored by a subclonme pRF203 that contained a 9.3 kb
Hind E11-BamHl fragment. Southern blot hybridizations

Wwith pRFZ03 probe DHA have associated the Mu pf?701 insertions
in MU43, MUSL, MUI36, and MUl41l with this fragment. Addicional
virulence genes have been lecated on an adjacent 4.6 kb Hind
ITT fragment by Tnd lac mutagenesis. T
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PYTHIUM NUNN- A POTENTIAL BIOLOGICAL CONTROL AGENT.
T. Paulirz, M. Windham, and R. Baker. Dept. of Plant Pathology



and Weed Science, Colorado State Uniwversicy, Forc Collins,
Co 80524,

Pythium nunn is a recently described mycoparasite of Pyrhium
spp. The effects of P. nueun on pupulation densicies of
Pythiom vitimum and pre-emervgence damping-off were cested in

A greenhouse experiment.  Zero ot 300 CFUfg of P. nunn were
added to aerated steamed soil amended with 0, 100, 300, or
1000 CFU/g of £, ultimum. Population densities of both
BPythium =spp. were monltoved weekly with a selective medium.
Treatments were planted wich pea and cucumber to assay soil
syppressiveness.  Afrer 7 days, P. nunn sigaificantly reduced
population dengities o! P. ultimum 1w all treacmencs. Reduct-
ifons in P. ultimum popula Hon densitles continued throughout
the 40 day experiment. Percent emergence of cucumbers planted
in P. nunn treatments was significantly greater than in treat-
ments without P. nuan. However, damping-off of peas was not
contrelled by the mycoparasite.
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KENTUCKY BLUEGRASS LITTER HARBORS MICROFLORA SUPPRESSIVE TOQ
COCHLIOBOLUS SATIVUS. D. $. Egel and R. M. Endo, Department of

Plant Patholegy, University of California, Riverside, CA 92521

A selective enrichment procedure was used to identify posaible
antagonists from Poa prstensls litter. The litter was shaken
in gterile distilled water (SBW}., and the wash was Filter-—
sterilized, heated at 50, €0 or 70 C for 30 min, or left
untreated, These treatments were added Lo sterile, filter
paper inoculated with conidia of C. sativua. Fungistasis was
asgessed by counting conddiephores. Abundant conidfophores
were produced on SDW, however, complete funglatasls was
observed with uncreated wash and the 50 C treatwent., Filtering
the waah, or heating 1t at 60 or 70 C negated fungistaeis.
Elimination of fungistasis was also observed at 10 and 100 X
dilutions of the 50 € and untreated wash, respectively.
Bilution plating on media revealed numerous microbes present in
the 50 © and untreated wash that were not present In other
treatments. These results indicate the fungistatic effect of
licter may be due t¢ microbial antaganists.
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SELECTION OF FUNGICIPE TOLERANT ISOLATES OF PYTHIUM OLIGANDRUM.
F. N. Martin and J. G. Hancock, USDA-ARS, S5alinas, CA 93915 and
Univeraity of Californmia, Berkeley, Ch 94720, respectively.

Pythium cligandrum is an effective biclogical contrel agent for
Pythium damping—off of sugar beet. Preliminary investigations
indicate that it also has promlse for centrolling damping-off of
ornamental crops. A major short coming is its sensitivity to
several fungicidee, Its growkh in culture is completely inhib-
ited by 0.5 ppm metalaxyl {met). By the use of UV mutagenesis,
variants have been selected which are tolerant of met concentra«
tions higher than 200 ppm. Four successive vegetative transfers
on non-met amended media did not influence the level of toler-
ance. One hundred percent of the oospore progeny had greater
met tolerance than the wild type isolate. However, not all
progeny had the same levels of tolerance as the parental variant
strain. Progeny with aberrant morphological characteristics had
lower levels of tolerance while those with wild type morphology
had greater levels of tolerance. Enhancement of growth rates
and fungicide tolerance were obtained by repeated gelegction of
progeny demonstrating these characteristics.

L g

[NHISTTION 0F SPORANGENESIS OF PHYTOPHTHORA MECASPERMA F. 3P.
GLYCINEA BY 18 ISOLATES OF TRICHOTHECIUM ROSEUM. al-Keet{, M.
B., Sinclair, J. B., Dept. of Plant Path., Univ. of Illinois,
“TI0? 5. Coodwin Ave., Urbana, IL 618C1

Cighteen isolates of Trichothecium roseum grown separately on
modified Czapek Dox broth, and thelr culture filtrates diluted
te 3% in water, inhibited sporangenesis by Phycophthora
megagperma f. sp. plycinea {Pmp} with the vontrel producing
2x10" zoospores/ml. Different concencrations of the culcure
filtrates were added to lima hean agar and inoculated with 5-mm
plugs of Fmg, incubated for 7 days at 25°C. Colony diameter at
20% voncentration ranged frum 3.2 mm for isolate 7 to 2Z22.8 mm
for isolate 6, and 63.2 mm for the centrol. Mycelial dry weight
of T. roseum on modified Czapek Dox broth after 21 days aL 23°C
ranged from 0,672z for isclatc 3 to 0.966 g for isolate 8.

ag2
COMPARISON OF THE HERBICIDAL EFFLCACIES OF TWD FUNGL PATHOGENIC

T0 SHOWY CROTALARILA, A POLSONOUS WEED. R. Charudactan, Plant
Pathol., Dept., Univ. Florida, Gainesville, FL 32611,

An anthracnose—causing Colletotrichum sp, and a wilt—inducing
Fusarlum sp, were isolated from a mature, wilting Crotslaria
spectabllis {showy crotalaria) plant and single-spore

cultured. Both were virulent, cawsed L100% mortality of showy
crotalaria seedlings, and were host specific Lo the targeL weed
based on tests of 50 rto 70 plant species in 14 femilies, When
seeglings of comparable age were incculated by Eollgr spray

(10° conidia/ml, Colletotrichum) or scil drench (10°/g sofil,
Fusarlum}, the mean lag time belween inoculation and 100Z
seedling mortality was 10 ¢ for Colletotrichum and >30 d for
Fusarium. The need for soll infeststion with Fugarium vs the
facility of foliar application with Colletotrichum further
distingulshed rhe efficacies. These results and current
approaches to herbicide development suggest that Che
Colletotrichum sp. 15 a better mycoherbicide candidate for this
weed than the Fusarium sp.
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COLONIZATION OF SCLEROTIA OF SCLEROTINIA MINOR BY FENICILLIUM
CITRINUM. €. N, Akem and H. A. Melouk, Department of Plant
Pathology, USDA-BRS, Cklahoma State University, Stillwater, OK
74078

Sclerotia of Sclerctinia miner were scaked in a conidial
suspenzion {1.3 X 10’ conidiasml) of Penicillium citrinum at 25
£t 2 € for 1 hr. This resulted in ¢oating =ach sclerotium with
about 3.7 X 10° conidia. Treated sclerotia were either
incubated in diffused light on damp Whatman No. 1 filter paper
or in pasteurized soil at 25 & 2 €, for up to =sir weeks.
Seventy four percent of sclerctia incubated in pasteurized soil
were colenized with P, gitrinum, whereas seventy percent
colonization occurred in sclerotia incubated on damp filter
paper. Field ohservations at Stillwater, Oklahoma indicate
that about 50% of sclerotia of §. minor recovered from soil
were colonized by P. citrinum. fThis suggests a potential use
of P. citrinum as a biocontrol agent for S, mingr.,
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COLOMIZATION OF PGTATO TUBERS AND REDUCTION OF BACTERIAL SOFT
ROT. John Bahme, M. M. Schroth and A. R. Welinhold, Dept. of
Plant Pathology, University of California, Berkeley, Ca 94720.

Certaln strains of Pseudomonasg fluorescens when inoculated onto
potate seedpleces subsequently colonized the periderm of field-
growm daughter tubera in peat-loam and loamy-sand soils, This
was associated with a reduction in the postharvest incidence of
bacterial soft rot. In the heavy peat-lcam s0il, only tubers
attached ¢ 6 cm from the seedplece were colonized (%=1 x 104
cfu/tuber), resulting in an overall soft rat reduction of 30%,
Tubers grownm in the lighter loamy-sand soll were colonized in
all arear of placenent averaglng 8 x 103 and 1 x 103 cfu per
tuber distal and near to the seedpiece, respectively. Incidence
of soft rot was reduced 458, Reductlon of bacterial soft rot of
progeny tubers was positively related te colonization, and was
influenced by scll type. To Improve colonization, a slow-
release bacterial granule formulation (109 cfy/g) waa
incorporated into the top 15 cm of the potato bed at planting.
After the first {rrigation, populations of the bacterium within
the treated zone averaged 1,5 x 105 cfu/g soil.
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PREPARATTON OF PROTOPLASTS FROM CONIRIA OF TRICIODERMA,
T. E. Stasz and G, F, Marman, Dept. of Horticultural Sciences,
Cornell lUniversity, NYSAES, Genova, NY 14456

Trichoderma spp. are promising hiccontrel fungl, and strains
with various desirable traits have been isolated, Protoplast
fusion may provide s weans to cross selected parents for strain
improvement by pavasexuality. As a first step, we have prepared
protoplasts from conidia, which are uninucleate. Walls of very
young (£ 24 hr), hut not older, cvonidia fluoresced when stainad
with 0.2 mg/ml Calcolluar white M2, Conidial suspension was
froed of hyphal fragments anmd mixed 1:1 (v/v] with 0.45 am-
filtercd cnzyme/osmoticum solution containing 20% 49 -glucuron-
fdase type H-2, 20 wg/ml Uriselase, 50 _ug/ml chitinase (0. C.
Yoder, personnal communication) and 1.2 M sucrose. Spheroplasts
formed within two hr at 37 {0 as indicated by loss of wuall stain-
ing; protoplasts formed within four hr as indicated by cell
cnlargement, vacuole formation and development of blebs, Bleb-
protoplist interfaces stained, indicating cell wall synthesis.
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BINDING OF PNTEROBACTER CLOACAE TO CONSTITUENTS OF FUNGAL AND
HIGHER PLANT CELL WALLS. T, E. Stasz and . E. larman, Dept. of
Hortieultural Selences, Cornell Univ., NYSAES, Geneva, NY 14456

The biocontrol agent L. cloacae binds to Pyelhium hyphae and
colonizes higher plant root surfaces, The ability of E. cloacae
to hind to specific polysaccharides was tested, Non-substituted
{crystalline or ¢ ) cellulese did not agglutinate a bacterial
suspension but ionic or esterified (carboxymethy] or DRAE) cell-
ulese did. Pectin and polygalacturonic acid were neositive. Hemi-
cellulosic materials varicd in their reacrion; pum arabic and
arabinogalactan were negative, but xylans, carrageenan, barley
gum, locust bean gum, and gum tragacanth agglutinated che
bacterial cells. Some 3§ 1,3~ or @ 1,6~ linked glucans, similar
to those in Funpal cell walls, were positive. None of a variety
aof syntheric dextrans (Ficoll, Sephadex or DEAL Sephadex) or
other polysaccharides (agar or gum xanthan} caused agglutinationm,
These data indicate that E. cloacae cells centain agplutinins
capable of binding ro varilous compotients of fungal and hipgher
plant cell walls.
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POTENTIAL OF DICHOTOMOPHTHORA PORTULACAE FOR BIOLOGICAL CONTROL
OF COMMON PURSLANE, J., M. Klisiewiecz, USDA-ARS, Department of
Plant Pathology, University of California, Davis, CA 95616,

Dichotomephthora portulacae causes blackening and constriction
of the basal stem of purslane in pature. OGrowth and repreduc-—
tion of the Fungus, and its pathogenicity on leaves and stems of
purslane were studied in a controlled environment., D. portu-
lacae produces sclerotia and conldia on diseased tissue. Tt
readily sporulates and produces large quantities of conidia on
artificial media, Optimum temperacures for production of conid-
ia and germination were 24 and 33 C, respectively., Conildia ger-
minated within 1 hr at 15 to 42 C and infection occurred within 2
La & br at 15 te 33 C. Moisture is required for germinacion and
infection. Necrotic sunken lesions formed on infected leaves
within 48 hr after ipoculation. Leaves turned yellow and
dropped within 4 to 7 days. Branches developed black lesions
and terminal dieback. Progression of disease in lateral
hranches and stems led to collapse and death of the plant.
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LARGE SCALE FRODUCTION OF PRUNIPHAGE FOR BIOCONTROL OF
PRUNUS BACTERIAL SPOT DISEASE IN FIFLD. Randhawa, P.S5. and
Civerolo, E.L. USDA Fruit Laboratory, Beltaville
Agricultural Research Center -W, Beltsville, MD 20735,

lifgh titre phage lysates (1041 — 1012 pfufml) were

prepared by incubating Xanthomenas campestris pv, pruni
{¥cp} and pruniphzge In ouwtrilent glucose sodlum ehToride
broth for 24 h. Pruniphage wag purified by precipitation
from lysates sdjusted to 7.5 X pelyethylene glycol (PEG) and
0.5 M acdium chleride. Crude phage lysates diluted in tap
water and containing 107 te 107 pfu/ml reduced bacterial
spot disease on apriect frulbs but lysates dn which
infectivty was neutralized with anti-phage serum were
Ineffective. Partially purified phage in tap water reduced
bacterfal spot disease on foliage of commercial peach treea
at twe of four pelected locatione. On young eymptomless
leaves on phage-treated peach trees 42-50 % of the Xecp
population wae pruniphage resismctant and different in plasmid
DNA cootent from the phage propagating etraim.
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TALAROMYCLES FLAVUS, AN EFFECTIVE MYCJOPARASITE OF SCLEROTINIA
SCLERTTIONUM. D.L. Mularen!, H.C. Huang?, and 5,R, Rimmer!l.
Pepartment of Flant Scicnce, University of Manitoba, Winnipeg,
Manitoba! and Research Station, Agriculture Canada, Lethbridge,
Alberta, franada”,

Laboratory and ficld investigations indicate that . Elavus is a
promisimg agent for bielegical control of sclerctinia wilt of
sunflower, Y. Flavus is destructive to hyphae and sclerotia of
selervtinia sclerotiprum, the causal agent of sclercotinia wilt of
sunflownr. In dual culture, hyphae of T. Flavus grew toward the
host and coiled around the host hyphal cells. The coilingeffect
intensifivd as the hyphae of T, flavus branched repeatedly on the
host surface. Tips of hyphal branches often invaded the host by
direct penctration of the c¢ell wall, Infecticn of host cells re-
subted 1n plasmolysis, granulation of the eytoplasm and finally
collapse of vell walls. Rosults of a 3-year field study showed

that ¥. flavus sigqnificantly reduced the incidence of sclerotinia
wilt in sunflower. Wilt incidence for T. flavus-treated plets
war A, D, and 2% compared with 47, %4, and S0 in eontrol plets.
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A CYTOPLASMIC HYPOYIKULENT STRAIN OF ENDOTHIA PARASITICA
WITHOUT DOUBLE-STRANDED RNA (dsRNA). “Dennis W. Fulbright,
Department of Botany and Plant Pathology, Michigan State
University, East Lansing, MI 48824-1312,

Hypovirulence in E. parasitica has been found to occur as
transmissible and nontransmissible forms. Transmissible
hypovirulence has been associated with cytoplasmic-borne dsRNA
while nontransmissible hypovirutence has been associated with
nuclear yenes. Another form of hypovirulence has been found in
a strain of E, parasitica (CL25) recovered from a blighted but
surviving American chestnut tree found within an infected,
declining American chestnut grove in Michigan, This
hypovirulent strain has no detectable dsRNA and indeced a host
defense reaction in cankers established by vegetatively
compatible, virulent strains. Unlike dskNA-assaciated
hypovirulence, the hypoevirulent phenoctype in CL25 was
maternally inherited in a Timited ascospore study.
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EFFECT OF PUCCTHIA CUHORDRILLTNA O THE FOPULATION DEMETTY OF
CHONDRITLLA JUNCEA (RUSH SHEELLTONWLEDY IN CALIFORMIA, n. M.
Supkoff, D. B, Joley, and J. J. Marols®, California Nepartment
of Food and Agriculture, Bioclopical Control Serwvices Propram,
3288 Meadowview Road, Sacramento, CA 953832 and #Department of
Plant Pathology, University of Colifornia, Davis, CA 95616.

Threc biological contrel agenrs, P. chondrillina (rust},
Cystiphova schmidtii {gall midge} and Aceria chondrillae (gall
mite} were established nn €. juncea in California. Plant
population densities and control agent demsities were monitored
yearly for 6 ¥© at live sites. The best correlation of plant
density and contraol agent population was hetweon the Ineidence
af P. chondrillina on the rosette and the next season's plant
density, Rt tlve separate sites the linear correlation
cocfficient for this relationship ranged From -0.54 to -0.78

{p < 0,01). During the six vears of the study, the decrease In
plant populations ranged from 57% o R2%. The percent incidence
of rust ranged [rom 4% te 83%, depending upon the year and sitc,
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IHPORTANCE OF MYCOPARASITISM IN THE BIQLOGICAL CONTROL OF
RHIZOCTONIA SOLAMI WITH GLIOCLADIUM YIRENS. €. R, Howell,
USDA,ARS National Cotton PathoTegy Research Laberatory, P.O.
Orawer JF, College Station, TX 77841

Gliocladium virens is a mycoparasite af Rhizoctonia solami, It
encircies and penetrates the hyphae of Lhe plant pathogen,
resulting in rapid death of the host mycelium. When G. virens
is grown in a peat moss- czapek's broth mixture {PHCIBY and
applied to cottonseed at planting in R. solani infested soil,
the emerging catton seedlings are protected from damping-off.
When a strongly parasitic strain of G. virens was irradiated
with ultravielet light, seyeral mutant strains were isolated
that showed no mycoparasitic activity., When PHCZB cultures of
these strains were compared with the parent isplate as seed
treatments in pathogen infested seil, all were equally capable
of controlling damping-off of cotton seedlings. These results
indicate that mycoparasitism is not an important mechanism in
the hiolegical control of cotton seedling disease by this
mathod,
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TNOCULUM PRODUCTINN FROM WINTER WHEAT STEMS TREATED W1TH
BENZIMIDAZOLE FUNGICIDES FOR THF CONTROL OF PSEUDOCERCOSFORELLA
HERPOTRICHQIDES, T, D, Wurray, Dept. of Plant Pathelogy,

Washington State University, Pullman, WA 99164~64130,

Stems of winter wheat treated wirh Topsin-M, HMerctect 340-F, and
Benlate PNW for the contvel of strawbreaker foot rot, caused by
Pseudocercosporella herpotrichoides, were collected from plots

after harvest and assessed for disease severity. Stems from
individual plots were incubated outside during autumn to stimu-
late production of comnidia. Conidia were then washed from the
stems and counted. The number of conidia per stem increased
with increasing disease severiry, Srems treated with Tepsin had
the lowest disease index (2.09) and the fewest conidia per stem
{1.48 x 107), Mertect-treated stems had the hipghest digease
index {3.02} and the most ronidia per stem {11.39 x 107Y, and
Benlate-treated stems had an intermediate disease index (2,653
and number of conidia per stem {6.75 x 107), There may be a
long-term hencfit to applying a fungicide that controls disease
and reduces fnoculum production for subsequent crops.
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PERSISTENCE OF PENCYCUROM FOR THE CONTROL OF RHIZOCTONIA BROWN
PATGH OF ST. AUGUSTINEGRASS. M.P. GRISHAM, US Sugarcane Field
Laboratory, P.0. Box 470, Houma, LA 70361.

Brown patch af St, Augustinegrass (Stenctaphrum secundatum}
caused by Rhizoctonia selani was effectively controlled in
Colloge Statiom, IX, by four fungicides when applied at the
time of first disease syoptoms in the fall and again two weeks
latev. Effective concentratinns of wettable powders in grams
of active ingtedient petr 100 w® were for pencycurem, 28.3,
56.7, or 113,3, PCNB 366.2; furmeeyclox, 91.5 or 183.1; eor
iprodione, 30.5, vespectively. A single application of these
fungicides applied at the time of first disease symptoms
provided effective contvol for 3 weeks, Ten weeks after the
single fungicide application only pencycuron-treated plots
{fwith €12% incregse in disease area) differed from the
untreated control (with »30% increase in disease area).
Fnllowing winter dormancy, the percentage of dead stolons in
the turf was <10% in the pencycuron—treated plots, 14% in the
higher rate furmecyclox-treated plots, and >50% in the plots of
all ather treatments.

ment systems., Using the most effective fungicidal treatment in
each test, rhe stands were increased to 35.3, 42.3, and 66
percent, respectively.

a08

PARASITIC FITHESS OF RENOMYL-RESISTANT AND BRENOMYL—SENSITIVE
MONTLINTA LAXA, Victor M. Cadez, Jr. and Joseph M., Opawa,
Department of Plant Pathology, University of Califernia,
Davis, CA 95610

Isolates of Monilinia laxa resistant and sensitive to 1,0 mg/L
benomyl were obtained From almond orchards and examined for
parasiric fitness. Resulks obtained from similar experiments
using a single spore iselate or a combination of &4 single spore
tsolates ¢1d not diFfer, Almond blossoms incculated two days
prior to bloom with various spore comeentracions of henomyl-
sensitive isolates resulted in a greater number of blighted
hlossoms than inoculations with bepomyl-resistant isolates.
Almond blossoms inoculated with sensitive isolates resulted in a
shorter latent period and greater spore production than wlth

resiscant isolates, Almond twigs Inoculated with mycelial plups
from a sensitive isolate resulted in larger cankers than with a
resistant isnlate. Canker lengths resulting from blighrted bleos-
a05 aoms did nor differ hotween lsclates. (verwintering ability and

Control of Alternaria leafspot on Gossypium barbadense.
M.M. Olsen and P.J. Cotty. Dept. of Plant Pathology,
University of Arizona, Tucsom B5¥2l

Growers in central Arizena became concerned about yield loses
in Pima cotton {Gossypium barbadense} during recent years when
high incidences of Alternaria leafspot occurred. The
activities of three systemic fungicides against Alternarias
macrospora were studied, Tilk, Bayeor and Bayleton were
evaluated in vitro at 1 ppb, 100 ppb and 10 ppm on 10% V-8
agar at 27 C under 12 hr diurnal light. All three fungicides
reduced radial growth at 10 ppm, only Tilt reduced growth at
100 ppb and nene was effective at 1 pph. Plants were sprayed
to runoff with either 135 ppm Tile, 150 ppm Bayleteon or 150
ppm Baycor 48 hr prier to inoculation with 4,500 sporesf ml
and subsequent incvbation in a humidity chamber for 48 hr.
Tilt, the most efficacious treatment, reduced lesion develop—
ment 98% and thus may be useful in evaluating yield losses in
Pima cotton.
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ATTENUATION 0OF MFTALAXYL ON/IN POTATO LEAVES OVER TIME AND BY
ACTDIC BAIH. van Rruggen, A H.C., Milgroom, M., {rgmrlosk:, J.,
Fry, W.H., and Jacobson, J., Boyce Thompson Inst. and Dept. of
Plant Pathelogy, Cornell University, Ithaea, WY 14853,

As part of a research project on the influence of acldic
precipitation on plant disease management we studied the effect
of acidie rain on metalaxyl coneentration on/in potato leaves.
Ranted potato cuttings, ¢v Noerchip and Monona, were sprayed with
200 ppm metalaxyl (apron 25 WP} 78, 30, 6 and 0 hr hefore helng
exposed to simulated acidic rain (pH 2.8, 3.4, 4.0 and 4.6) for
0, 10, 20, or 30 min at a rate of 8 mm/hyr, Mcralaxyl concentra-
tions were assessed on loal discs using a bioassay with
Phytophthora bochmeriae. Treated and untreared plants were then
inveuvlated with P. infestans and incubated in a mist chamber Aat
I8C., The metalaxyl concentration declined exponentially with
time and rainlall duration {despiLe its systemic narure}. The
rate of fungleide wash-off was not aflected by pH or cultivar,
but there were several statistically sigrificant interacrions,
Despite a fast decrease Iin mctalaxyl concentration, residual
concentrations were still sufficient to control late blighc.
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CONTROLLING SEED-ROT AND SEEDLING DISEASES IN RICE, M. C. Rush,
Dept. of Plant Path., and Crop Physiel., La. Agric. Expt. Sta.,
La. State Univ. Agric. Ctr., Baton Rouge, LA 70803.

1n loulsiana seed-tot and water-mold diseases of water-seeded
rice are causcd primarily by Achlya klebsiana, A. conspicua,
Pythium dissotocum, and P. spinosum, Seedling blight on dry-
secded rice is caused primarily by seedborne fungi, such as,
Bipolaris oryzae, Curvularia lunata, Curvelaria spp., Fusarium
solanum, and Fusarium spp. Seed-protectant fungicide tests were
conducted using three water-management-planting sysiems. These
were water-seeded, drained and flushed {flooded and drained) as
necded; water ded, continuous flood: and drill-seeded, flush-
cd as needed. The planting-management systems and the seed-pro-
tectant fungicides both affected stand establishment. The per-
cent siands obtained with untreated seeds over § years of tests
were 41.3, 27.3, and 48.5, respeccively, for the three manage-

spore production was greater with the sensitive isolate than
with the redlstant Isclate.
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EFFECT OF SURFACTANTS ON EPICUTICULAR Wi ANL INFECTION OF
GRAPE BERRIES BY BOTRYTIS CINEREA. J. J. Maroils, A. M, Sledsoe
and W, T, Gubler, Department of Plant Pathology, University of
California, Davis, CA 95616,

Matwre herries of prape, Vitis vinifera cv. Thompson Scedless or
Emperor, were sprayed until runolf with several commonly used
agrievltural surfactants. Grape berries dipped in chloroform
for 10 see to remove most of the epicuticular wax and berries
sprayed with distilled water only were used as controls, Azter
the berry surface was dry, 20 umlof water concaining 4 X 10
conidia of B, rinerea was placed on each herry. The herries
wete incubated for 100 hr ac 22 € and 95% R, The development
of fungal growth was monitvored daily to detevmine disease
incidence. Ten berries were used for each of five replicares
and the ecntire experiment was repeated three times, Discase
was lowest in the nontreated control (12.74% after 48 hr) and
highest in the chloroform treatment {98,.187). Disease in the
surfactant treatments was significantly {p <= 0.05} less than
the chloroform control and significantly greater than the
wonkreated contrel,
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SUPPHESSTON OF BOTRYTTS CIMEREA LESIONS TM FRESH MARKET TOMATO
FRUIT WITH FUNGICIDES. B, T. Manji and J. M. Ogawa. Department
aF Plant Pathology, Universicy of fialifornia, Davis, CA 95616

s
Development af B, cinerea lesions was prevented with a post—
harvest rroatment of 1% imazalll {n wax 0, 4, and B hr after
inoculation of mature green tomato Fruit. Lesions on tomatoes
developed when treated 16 and 24 hr afver inoculakion but 3%
imazalil {n wax was significantly better Lhan the combination
of 1.5% dicloran (DCHNAY plus 2.5% arthephenolphenate {OFF) in
wax, ‘lomnto fruit incculated pestharvest with a B. cinerea
spore suspension and treated with imazalil in wax in a commer—
cial treater had significantly fewer rots than frult treated
with DCHA plus OPP in wax., Wowever, hoth postharvest treat-
ments were signilicantly belter than no troatment. Tmazalil
residues of 1-2 ugfg are necessary for effecrive control of
B. cinerea In fresh marker tomatoes.

111

INCIDENCE OF FUSARTUM YELLOWS OF CELERY GROWH ON DRGANIC SOILS
AFTER CROP ROTATION AND FLOODING ., R. T. Awuah and 1. W.
Lorbeer, Department of Plant Pathelogy, Cornell University,
Ithaca, NY 14853,

Two organic soils with histeries of Fusarium yellows of celery
caused by Fusarium oxysporum f. sp. apii race 2 and with
relatively high Fusarium Yellows lndices {(FYI} of 3.8 and 3.6
were not reduced in their conduciveness to the disease by two
croppings of celeriac (highly resistant} or onion {non suscept}
in greenhouse pot experiments. The FYI ranged from O {healthy
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plants) to 5 {dead plants). An organic soil with no history of
the disease, but with F¥I = 1.0 when tested in pot culture
{pathogen &lready present), became conducive after two
successive plantings with healthy celery seedlings. MWhen one
soil (FYI = 3.8} was flooded prior to planting with celery in
pots, the FYI decreased to 1.4 after 2 wk flooding. The
average height of celery plants increased from 22.5 ¢m in the
unflooded control te 27.7 in flooded soil. The population of
the pathogen was reduced from 1,033 propagules/g soil to 600
after 2 wk flooding and to 175 after 6 wk flooding.
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FUNGTICIDAL EFFECT OF CHEMICALS OR NONGERMINATED AND GERMINATED
STIGMINA SPORES, A, Tigchelaar, Graduate Student from the
Department of Phytopathology, Agricultural University,
Wageningen, The Metherlands and J. M, Ogawa, Department of Plant
Pathology, University of California, Davis, CA 95616.

"Protectant" fungicides applied in steone fruit orchards for con-
trol of the shot hole disease were tested under laboratory con-
ditions on nongerminared and germinated Sripmina carpophila
spares., The cellophane-transfer bicassay method was used toe
evaluate effect of test chemicals on fungal germination or
growth, Spores on cellophane placed onto Difco-PhA medium con-
trols had an average germination rate of 96X, When cthe medium
was amended with 1.8 g/L =ziram ot 1.8 g/l CGA 448, both non-
germinated and germinated spores were inactivated within 24 and
47 hr exposure, respectively, whereas 0.64 g/L chlorothalenil
inartivated nongerminated spores withim 47 hr bur did net affeck
germinated spores even after 98 hr exposure. Cooper hydroxide atr
1.8 g/t showed no effects on cither nongerminated or germinated
spores after 98 hy exposure period. Further tests are being
done to evaluate fungicidal and fungiscaric values of these
chemicals on Stigmina speres when applied in the orchard.
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COMPETLITIVE FITNESS AND SURVIVABILITY OF METALAXYL~TOLERANT AND
PHOSPHOROUS ACTD-TOLERANT TSOLATES OF PHYTOPHTHGRA CAPSIC]I ON
GREEN PEPPERS AND IN S0IL, Leslie A. Bower and M. D, ey,
Dept. of Plant Pathology, University of California, Riverside,
CA 92521,

8andy loam soil was infested with wmetalaxyl-tolerant (NI},
phasphorous acid-tolerant (PAT) and parental sensitive (SEN)
isolates of Phytophthora capsici. Soll was mixed in ratios of
1:3, t:1 and 3:1 for MT:SEN and PAT:SEN. When scll populaticns
were assayed after 2, 4 and 8 wk greenhouse lncubation, WT and
PAT were recovered 1n ‘higher proportiona than SEN, and
accounted for > 90% recovered colonies at all rtatles by &4 wk.
Zoospores of MI, PAT and SEN were mixed in ratios of 1:20,
1;10, 1:3., E:l, and 3:1 for MT:SEN and PAT:SEN. After 24 hr
incubation on green pepper seedlinga, recovery of MT and PAT
was L00% even at ratios of 1:20 in competition with SEN. Spore
ratfos of 1:3, 1:1 or 3:l MI:PAT yielded equal recovery of MT
and PAT. MT and PAT isolates generated in Lhe laboratory with
MHNG mutagenesls, survive well in aell and compete favorably
with SEN in seil and on plants.

414

FOSETYL-AL AND PHOSPHOROUS ACID, DIRECT OR INDIRECT MODE OF
ACTION? M. E. Fenn and M. D. Coffey, DeplL. of Plant Pathology,
Universiiy of Califernia, Riverside, CA 92521.

It has been reported that aminooxyacetic acld (AOA) and glypho-
saLe, inhibltors of phenylpropaneld wmetabollsm, reverse the
antifungal activity of fosetyl-Al in tomatc leaflets inoculated
wilh Phytophthara capsici (Phytlatr.-Phytopharm. 30:257-272},
In our experiments glyphosate did not reverse the activity of
foselyl-Al or phesphorous acid (HyPO3). At suboptimal concen-
trattons for inhibiiieon the efficacy of fosetyl-al (130 pg/ml)
and HyPOq (90 pg/ml) was veduced by 0.08 mM A0A., However,
foselyl-Al at 260 pg/ml and H3P0y at 180 ug/ml were not
affected by AGA. With P. capsicl in liquid culture 0.08 mM AOA
caused a 62% reduction in uptake of HqPOy over 3 hr. A labora-
tory developed mutant of P. capsici, which was H4PO3-tolerant
in vitro, was also Insensitlve to both HyP0y and fosetyl-Al in
vive.

415

IN VIVO EFFICACY OF FIVE PHOSPHITE CO T _PHYTOPHTHORA
CAPSICI ON PEPFER PLANTS. 1. gyimethnggna.Ag?Iggf ; .

Plant Pathology, University of Californla, Riverside, CA 9252),
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Pepper seedlings (cv. Yolo Wonder) were placed in 0,005 M solutions
of diethyl phosphite (DEP), dimethyl phesphite {DMP}, sedium mono-
ethylphesphite (FOS-NA), hypophosphite {HP), or phosphite (PA} and
simultanecusly Inoculated with zoospores of elther P. capsiel
{P121%), or a PA-tolerant mutant {H36} derived from PI1319 by
nitrosoguanidine mutagenesis. After one week at 26°C., planis
were assayed for the % infection (as determined by recovery of
Phytophthora from plank tissue)}, and disease severity, as detetr-
wined by a Disease Severity Index (DSI), in which 0 = no disecase
and 3 = plants dead. Plants inoculated with FI31% and trealed with
FA, DHP and DEP =11 had DSI values of O, wilh 2 % {nfection of O,
20 and 80, respectively. Planle insculated with P131% and treated
wilh FOS~NA and HP were 100% infected and had D3I wvalues of 1.8
and 2.6, respectively. Plants inoculated with H36 and Lreated
with PA and DMP had DST wvalues of l.4 and 2.2, respectively.
Plants Incculated with H3é and treated with DEP, FOS-NA and HP
had D3I values of 3.0, and were 1Q0% infected.

416

IN VITRO AND IN VIVO ASSESSHENT OF PHYTOPFHTHORA PALMIVORA STRAINS
RESTSTANT TG PHOSPHOROUS ACID., T. E. Dolan and W, D, Coffey.
Dept. of PFlanL Pathology, Unlversity of California, Riverside,
CA 92521,

Isolates of Phylophthors palmivora resistant to HaPOj (PA) were
chtained by treating zoospores with the chemlcal mutagen MNHG.
Isolates exhibiting low, moderate, and high resistance according
te radial growth characteristics on PA amended media were selected
for in vive resistance assessment. Tomato seedlings were expoged
te a concentratian seriea of FA and inoculated with zoospores of
the parental or resistant strains. PA at 100 pgfml completely
controlled the parental and low-resistance strains, but falled
te control strains exhibiting moderate or high in vitro resis-
tance to PA. PA alss affected in vitro zocsporangium preductlon.
The EC5p walue for PA in the parental strain was < 2 ug/ml, while
ECsp values for PA for resistant stralns were 5-20 times higher.
Similar experiments with fomeryl-Ns paralleled results obtained
with PA. The in vitre and in vive activity of phosphate against
the parent and PA resistant strains 15 alse being examined.
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EVALUATION OF FIELD IMOCULATION TECHMIQUES FOR SCREENING CORN
GENOTYPES AGAINST KERNEL INFECTION BY ASPERGILLUS FLAVUS IN
MISSISSIPPL. Natale Zummo and G. E,” Scott, USDA-ERS and
Mississippi State Agricultural and Forestry Experiment Station,
Mississippi State, Mississippi 39762

The pin bar inoculation technique for screeming corn genotypes
against Aspergilius flavus infection in the field was comparad
with {a} nee%[e application of dnoculum through the silk
channel directly onto the ear, (b} infested toothpick in the
ear, {c) infested toothpick in the s%lk channel, and (d)
infested string around the silks. Pin bar and toothpick
inoculation in the ear caused some mechanical damage to ears,
whereas no injury occurred using the other three techniques.
Kernel infection percentages were 10.4 for the needle, 10.1 for
pin bar, 5.0 for toothpick in the ear, 3.3 for string around
the silks, and 2.5 for toothpick in the silk channel. Although
the needle method did not produce more kernel infection than
the pin bar technique, it was easier to apply and did not
require hand sheliing of inoculated ears.

418

LOCALIZATION oF
CEPHALOSPORIUM  ACREMONIUM,
KERNEL S1 . HNatale Zummo, USDA-ARS and Mississippi
State Agricultural and Forestry Experiment Station, Mississippi
State, Mississippi 3976Z.

Surface sterilized kernels of eight uninoculated corn genotypes
were cut in half transversely and plated on Czapek solution agar
(CSAY with and without 7.5% sodium chloride. On amended CSA,
Fusarium moniliforme was isolated from the pedicle {cob) end of
20% of the kernelTs and from the apical end of 9% of the kernels,
Isolations from the same crosses on unamended CSA showed that
20% of the kernels were infected with Cephalosporium acremonium
at the pedicel end while 2% were infected at the apical end.
Among five corn genotypes in which ears were pin bar inoculated
with Aspergillus flavus, 4% of the A, flavus infection occurred
at the pe&ic?e end and 5% at the apical end, When kernels from
ears inoculated with A, flavus were dissected aseptically and
the scutellum and embryc removed from the endosperm and plated
on unamended CSA, 0.4%, 0.0%, and 0.2% A. flavus infaction was
recorded  from the endosperm, scufelTum, and embryo,
respectively,

INFECTION BY FUSAR UM MOMILTFORME
AND  ASPERGTLLUS FLAVUS 1IN CORN
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EVALUATION OF SECD TREATMENTS TO PREVENT GERMINATION OF Tilletig
indica TELIOSPORES. J.L, Smilanick, M. Dupler, K. Wiese, and J.A.
Hof fmann, USDA-ARS, Logan, Utah 34322

Wheat seed lots contalning 5% seeds infected with the Karnal bunt
fungus, Tilleris indica, were treated with disinfectant solutions
or fumigants. To assess germinability after treatment, telio-
spores were removed from sceds and incubated 4 wk at 15C on water
apar. Seeds were incubated 4 days at I3C on molst paper. Immer—
slon in formaldehyde solution (5-10 mg/l, w/w, 10-20 min) or 40%
ethanol (10 min) prevented teliospore germination without affect-
ing seed viability. Sodium hypochlorite (5%, v/v, pH &, 10 min),
chlorine dioxide (50 mg/l, w/v, 45 min), or hot water {54C, 30
min} redured teliospore germination 90% without affecting seed
viability. Cupric acetate (1%, vw/v, pH 5) or other ethancl con-
centrations were phytotoxlc at dosages insufficent to prevent
teliospore germination. Chloropicrin, sulfur dioxide, or methyl
bromide fumigations at 32-322, 7-235, or 30-1300 mg/l for 24 hrs,
respectively, were phytotoxic at rates lower than wouwld inhibit
teliospore germination. None of the fumipants reduced teliospore
germination more than 75%.
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COTYLEDON LESIONS AND BLEMISHING QF JAPANESE DATKON SEROUT NG
RADISH CAUSED BY MECHANICAL IRJURY OF SEED. P. M. Beckman. Nick-
erson-Zwsaan Veg. Res. CenLer, P.0. Box 1787, Gilroy, CA 95021
Pacific Northwest seed production of sprouting radish has rapidly
increased since 1%31. Blemished cotyledons, which seriously re-
duce seed marketability, are characterized by blackened or chior-
otic lesions typically on cotyledonary undersides, margins or
other surfaces contiguous te the seed coat. Reduced vignr and
size and malformation of the sprout can also occur. A microbial
etliology was not indicared because surface sterilization or fun-
gicidal treatment did nor affect blemishilng, lesiens did not en-
large under various incubation condition=s, and isclarions yielded
no crganism or non-pathogenicitcy, even after wounding. Compari-
sons of seed samples taken both at combining and afrer subseguent
handling and milling showed extensive differences in damage in 3
seriously affected lots{P{.0l). Symptoms could be duplicated by
vigorously shaling seed 1in a glass jar or by mechanical scarifi-
cation, with damage increasing with severity of trearmenc(P{.N1).
Handling procedures that minimize dropping or sheering actions on
seed will reduce cotyledon damage due to mechanical injury.
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Development of soybean seedcoat structures: relevance to field
seed pathogen infection and breeding for resistance. Duncan A.
Yaughan,R.L.Bernard,USDA and Department of Agronomy,University
of I'l11ingis,Urbana,IL61801, and J.B.Sinclair,Department of
Plant Pathology,University of I11inois,Urbana,lL61801.

Microscopic and ultra-microscopic natural openings or areas

of weakness such as micropyle, pores(holes) and pits(depress-
ions] on the surface of the saybean seedcoat afford potential
entry routes for the infection of soybean seeds by pathogens,
The development of the soybean seedcoat surface, as seen by
scanning electron microscopy, 1s traced in PI 181580{reported
to be resistant to Diaporthe phaseclorum var sojae) and culti-
var Union, Observations of field fungi entering the developing
seed suggest the importance of the micropyle as an ever present
natural opening in the seedcoat. Variation in the soybean germ-
plasm exists with respect to these various seedcoat structures.
The relevance of this variation to breeding for resistance is
discussed,
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DETECTING HYPHRE OF EMDOPHYTIC FUNGI IN SEEDLING MERISTEMS OF
PERENWIAL RYEGRASS AND TALL FESCUE. R,E, Welty, M.D. Azevedo,
K.L. Cook. USDA ARS, Dept. Botany an ant PFathology. Oregon
State University, Corvallis 97331,

A test was developed to detect endophyte (Acremonium loliae and
A, coenaphialum) hyphae in meristems and leaf sheaths o

‘perennial ryegrass (Lolium perenne) and tall fescue {Festuca
arundinacea). Seeds were soake hr in captafol (4F} at

TZ, 780 ug/ml or 7,380 ug/ml in deionized water, air-dried
overnight, and germinated (7 days at 5 C in dark, followed by 14
days at 8 hr light 25 C and 16 hr dark at 15 {). Seedlings were
digested 16-18 hr in 5% NaOH with 0.1% trypan blue, bofled 20
min in lactophenol with 0.1% trypan blue, squash-mounted, and
examined at x 200. Captafol at 7,380 pg/ml reduced seedborne
species of Alternaria, Cladosporium, and Epicoccum, allowed

growth of A, coenophialum and A. Tolige in meristems or leaf
sheaths, and caused no phytotoXicTiy. Captafol at 7,390 ;g/ml
stunted roots. The technique provides a rapid method for
detecting viable endophyte in these grass species.

423

SURVIVAL OF ENDOPHYTE HYPHAE IN SEEOS OF TALL FESCUE STORED ONME

YEAR., R. E. Welty and M, 0, Azevedo. USDA ARS, Dept. Botany
and Plant Pathology, Oreqon State University, Corvallis 97331,

Seeds of tall fescue {(Festuca arundinacea) were stored 1 year at
10, 20, or 30 € aboye saturated agueons solutions providing 6
relative humidities (RH) from 12-95%. At monthly intervals,
seeds were germinated and presence of live Acremonium
coenophialum was determined by a grow-out test. Only data for
558 RE are presented. Germination of seeds stored at 10 C for
I, 6, and 12 months was 98, 96, and 94%, and endophyte survival
was 98, 74, and 24%, respectively. Germination of seeds stored
at 20 C for 1, 6, and 12 months was 100, 84, and 10%, and
endophyte survival was 100, 20, and 10%, respectively,
Germination of seeds stored at 30 C for 1, 6, and 12 months was
96, 4, and 0%, and endophyte survival was 82, 2, and 0%,
respectively, Seed moisture content {12-month mean) at 10, 20,
and 30 C was 19.4, 17,8, and 16,6%, respectively. Mo storage
condition tested maintained seed viability at 50% or greater
with 2 concomitant reduction in viable endophyte of 5% or less.
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PREVALANCE OF NON-CHOKE-INDUCING ENDOPHYTES IN TURF AND FORAGE
GRASSES. P. M. Halisky, D. C, Saha, and C., R. Funk. N.J.A,E.S.
Cook College, Rutpers University, Mew Brunswick, NI 089073,

Hon~choke—inducing (NCI} endophytes (deremonium spp.) systemi-
cally infect rvegrasses and tall fescue without inducing exter-
nal symprtoms. A survey was conducrted to decermine the preva-
lence of NCI endophyies in turf and forage srasses by seed anal-
ysis. A total of 534 cultivars and selections were processed
using an alkali-soak-stain method and examined microscopically
for endophyte mycelium. Endophyte was ohserved in perennial
tyeprass, tall fescue, hard fescue, strong cresping red feseue,
Chewings fescug, but not In either Kentucky bluegrass or hlue
sheeps fescue. The presence of endophyte in [ine fescues en-
hanced ingect resistance and turf{ performance. New Jersey
Agriculcural Experiment Station, Publication Nos. K-11130-2-83%
and K-15267-7-83,
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DEVELOPMENT OF TECRNIQUES FOR INTERMATIOWAL TRANSFER OF
HICROORGANISM-FREE RICE GERMPLASM. X. Kaymaneﬁh anck M, C. Rush,
Dept. of Plant Path. and Crop Physiol., Ta. Agric. Expt. Sta.,
La. State Univ. Agrie. Ctr., Baton Roupe, L& 70803,

The major pathogens of rice, except for viruses, are scedborne.
These include the majority of fungal pathogens, Lhe major bac-
terial pathogen, and Lhe white-tip nematode. Some of the micreo-
flora associated wikh rice seed are suspected paLhogens with
their etiological relationships still undefined. & method ju
needed for shipment of micreorganism-free rice permpiasm among
cooperating International and government instirtutlons. Detached
embryos were successfully steri)ized with hydrogen peroxide,
mereurie chloride, and mercuric chlorlde in 50% ETUH without
significant phytetoxicity. Embryos malntained in the dark on
culture media survived for 4 weeks, a pericd considered the
maximum time necessacy far shipment. Methwds for controlling
germination and growth while in shipment or storage are belng
investigated. Shipment of germplasm in sterile culture should
significantly reduce the time reguired for quarantine procedures,
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Rk SEED-WASHIWG RAND AGRR PLATING ASSRY FOR  XANTHOMONAS
CRMPESTEIS PY. CRROTAE. R. E. Williford and H. W, Schaad,
Dept. Pl., Soll and Ent. Scl.., Univ. of Idaho, Moscow, ID
82843,

Bacterial blight of carrots, caused by Xanthomonas campestris
pv. carotae (XCC), is seed transmitted and a problem in seed
production Eilelds. We have developed a seed assay utilizing
XC5 agar {williferd, K. E. and Schaad, W. W¥., Phytopath.
74:1142}, a semlselective medium, for detecting XCC
contaminated seed lots. To extract the pathogen, 10,000 Seeds
are shaken in 80 ml sterile D.85% WaCl plus 0.01% Tween 20 at
5°C Eor 16-18 hr. Samples of 0.1 ml are plated, in triplicate,
onto XCS agar. Sensltlvity was determlned by assaylng 10,000
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healthy seeds to whlch was added: 1} known numbers of colony
forming units (cfu} of ¥COC, and 2} one and two naturally
contaminated seeds with 103 to 105 cfu of XCC per seed. Bs
Few as 1.5 x 103 c¢fu of XcC or a single naturally
contaminated seed was detected, In addition, XCOC was detected
in 44 of 51 commercial seed lots with counts ranglng from 103
to 167 cfu/10,000 seed.

427

R SEMISELECTIVE MEDIUM FOR ISOLATION OF CORYNEBACTERIUM
MICHIGRMENSE SUBSP MICHIGANENSE. M. PFatmi and N. W, Schaad,
Dept. Fl., Soll & Ent. Scl., Univ. of Idaho, Moscow, ID 83843

corynebactecium michiqanense subsp michigqanense {(C.m.} 1s a
destructive secdborne pathogen of tomato. To determine Ethe

presence of C.m. in seeds, we developed a semiselective bazal
agar medjum. The selective C. michiqanense (SCM) agar contains
the following: sucrose, nlcotinic acild, L-tryptophane,
KH3POq . KoHRO4 . MgS0y. TH0, Licl, nalidixic acla,
cycloheximide and potassium tellurite, Colonles become visible
after 4-5 days at 26°C. hfter B to 10 days, they are slightly
mucoid, conwvex, round, shiny, dark grey in coler and 1.5 mm in
diameter. Over 99% of the saprophytic bacterla of tomato seed
which grew on nutrient broth yeast (NBY) agar were lnhibited on
SCM agar. Recoveries of filve stralns of ¢,m. ranged Erom 35 to
106% on SCM and 8 ta 63% on C. nebraskense selective {CHS)
medium of Gross and Vidaver, as compared to NBY agar. R
further advantage of SCM agar over CNS medlum ls that colonles
of C.m. are more easlily differentiated from tomato seed Elora.

428

SCAB OF WHEAT AND BARLEY IN SOUTHERN {DABO. L. . Mlhyts and
A. L. Forster; Universlty of ldaho Research 4 Extension Center;
Route 1, Kimberfy, 10 833471,

Scab epldemics In wheat and barley occurred In southern
Idaho Tn 1982 and 1984 and resulted In estimeted yleld losses of
up to 50%. Laboratory analyses of 12 wheat and one berley seed
semples cbtalned from scab infected flelds showed 0.1 and 1.0
ppm vomitoxin conteminatlon 'n two wheat samples and In the
barley sample, respectively., Twenty flve seeds/sample were
plated on actdifled corn meal agar after which suspected
Eusarlum colonles were transferred to carpation leaf ager for
species i{dentlflcatlon. Fysarlum spp. infested frem 0 - 84%
{moan = ?63) of the seeds in the 13 semples, Of the 81 Fusarlium
Isalates obtalned, B81% were F. culmorpm. Othar specles
Included: F. pveppceum, F. gramipearum, F. acumlnatum, and F,

. Bermination of scab Infected seed on blotter paper
was between 78 and 91% {(mean = 86%). Addltlonal germlnation,
spectes [daentiflcation, and seed freatment studles are |In
progress.
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A COMPARTSON BETWEERN TSMLATES 0F DIAPORTHE PHASIDLORUM VAR.
CAULTVORA FROM SOYBEAK SEERS IN IOWA AND 5TEM CARKERED S0YBEAKS
I¥ SOUTHERN ETATES. D, C. MeGee and J. Biddle, bDepartmont of
Planu Pathology, Seed and Weed Sclcnres, Iowa 5tate Universicy,
Ames, IA 50011,

Twenty three seed-borne lsolaves of [Liaporthe phascolorwrn var.
cawlivora Athow and Caldwell (DPCY from soybeans grown in diff-
erent loecations in Towa, and 16 isolates [rowm stem cankered
plants Erom Mississippi, Genrgia and Florida were festod for
pathogenicity against seedlings of waricties Bragp, Tracy, Har-
osuy, Hawkeye, Williams and BSR 20] under laboratory conditions.
ALl Towa iselates were wmoderately vwiruvleolt on all six varicties.
Ten southern {solates were highly viculent on Bragg and avirul-
vt en the other variecios and 6 were moderately virulent on
Bragg and BRRE 201, and avirutent on the others. Coleural chara-
cteristics, determined by prowing isolates for lour weeks on PDA
plates ac 2% © wader constant Heht, showed that the Iowa Iso-
lates were vasily distinguishable from southern isolates. The
data conlirmed that the nocthern pepulation of DPC is differem
from the souwthoern, whirh scemingly is noc present in Towa,
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PROTECTION OF SEEDLINGS FROM DAMPING OFF CAUSED BY RHIZOCTONIA
SOLANI WITH HYPOVIRULENT R. SOLANI. B. Sneh, M, IchieTevich-
Auster, I. Barash & Y. KoTtin, Dept. of Motany and Dept, of
Microbiology, Tel Aviv University, Israel 68978,

Seeds of radish, carrot, cotton or wheat were inoculated with a
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hypovirulent strain {AG4} either in TWA plates or in a soil mix
{1 g mycelium/kg soil}, They were challenged after three days
with viruTent strains of different AG, either by transfer to a
5011 mix infested with the virulent strain, or by adding the
virulent strain on soil surface as a suspension. Seventy-six
to 94% of the plants inoculated with theavirulent strain were
protected from damping off symptaoms, When so0il was infested
with both virulent and hypovirulent sirains prior to sowing,
69% were protected when the ratio of virulent to hypevirulent
was 1:1 and 78% were protected at the ratio of 1;2. Additien
of efther mediym A broth or hypocotyl extract 3 times during 3
days after challenge inoculation did not reduce protection,
indicating that protection was not due to competition for
nutrients,
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THCREASED GROWTH RESPONSE IN PLANTS INDUCED BY WNON-PATHOGENIC
RHIZOCTONIA SOLANI. B. Sneh,M, Zeidan, I. Barash & Y, Koltin,
Dept, of Botany & Dept, of Microbiology, Tel Ayiv University,
Israel 69978,

More than 100 iselates of R. solani were obtained from plant
debris partictes in soil sampTes collected from various locat-
jons in Israel, Pathogenicity was determined in TWA plates con
11 different host plants. Some of the non-pathegenic isolates
to.all hosts tested have demonstrated induction of enhanced ger-
mination and growth of the seedlings. One isolate {(AGA} was
chosen for further studies. Inoculum was prepared on autoclaved
wheat seeds, Infested grains were placed efther below surface
of soil mix (soil, peat, vericulite 1:1:1, 10 grain/kg in gots},
or in the furrow (50 grains/m row ip mini plots of 1 x 1 m?) of
a2 sandy Toam soil (5 replicates}. Autoclaved infested grains
served as control. Radish, carrot, lettuce or wheat were
planted immediately after inoculation, Pots were placed in a
growth chamber at 25C. After a growing period, plants growing
in the inocylated sofl weighed 30-90% more than the ones growit
in the control soil.
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ECOLOGY OF RHIZOCTONIA SOLANI AND BINUCLEATE RHIZOCTON1A-L1KE
FUNGE IN PEANUT IN INTEGRATED PEST MAMAGEMENT. D. K. Bell,
o. ®. Svmner, J. R. Stansell, and E. D. Threadgill, Ceoastal
Plain Experiment Station, Tifton, CA 31793

Flotunner peanut was grown on Bonifay sand in a 2-yr rotatlon
with a corn-lima bean double-crop from 1981-1%83. Whole plots
were Llllage treatments (disking, in-row subsoiling, or mold-
board plowing); subplots were day or night sprinkler irvigation;
and gub-subplots were BCNB-fensulfocthion {PCHBR-F) over the row
vs no fungicide-nematicide (NF-N). Each year 100 visihly sound
geed from each sub-subplot were collected from pods aliached teo
plants at digging. Seed were incubated on tannic acid-benomyl
agar and cultures of Bhizoctonia selani and hinucleate
Bhizoctonia-like fungi (RBN) identified. There were no
differences among tillage and {rrigation treatments in nuwbers
of vultures isolated. Less R. selani AG-4 (P=0.053} was isolated
from PCNE-F than from NF-¥ _reatments in 1981 (1.3 vs 3.23%) and
1983 (1.1 vs 4.1%), but not in 1982 (2.2 vs 0.6%). There were no
differences between PUCNB-F and NF-N in percentages of R. solani
AG=2 {type 1 or 2} or BN isolated (0.03-0.40%Z each year}.
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FECOLOGY OF RHIZOCTONIA SOLANI aND RHIZOCTONIA-LIKE FUNGI IN
A& CORN-PEANUT ROTATION IN MICROPLOTS. Donald K. Sumner and
Durham K. Bell, University of Geecrgla Coastal Plain Statien,
Tifton, GA 31793,

Microplots of Dothan loamy sand were fumigated with mecam
sodium in 1982 and separately infested with Rhizoctonia solani
AG—4, AG-2 type (T) 1, or AG-2TZ: Rhizoctonia-like (binucleate)
CAG-2, CAG-3, CAG-4, or CAG-5; or noninfested. Corn or peanut
was planted alrernately in the spring for three years.
Mieroplets were fallow in the winter, Crown and brace root

rot (CBER) was present on 41, 60, and #6% of the roots in
microplets infested with AG-2T2, and 10, 6, and 57% of the
roots on b4-f-wk-old corn in microplets infested with AG-2TI,
respeccively, 1982-1984. CBRR was not ohserved, or was
negiigible in other treatments. In soil infested with AGZTI or
AGZT2, respectively, AGIT] or AGIT2? was isclaced from 0.8-7.0%
af wisibly spund peanut seed each year at digging. The other
basidiomyceres (except CAG-2) were isolated from O.8-1.8% of
the peanut seed in respective infested soil in 1984.
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RHIZOCTONIA SOLAN1 FROM PACTFIC NORTHWEST CEREALS.
F. H. Bassett, 0. M. Weller, and R, J. Cook, WSU, Pullman, WA

One isolate of Rhizactonia solani from roots of harley from
Clyde, WA, 2 from cuims and one from roots of common wheat
from Hermiston, QR, and 2 from roots of durum wheat from
Tetonia, 10, were paired with each other and with 10 isolates
representing anastomosis groups (AG) 1, 2, 2-1, 2-2, 3, 4, and
5. MNone of the B anastomosed with any of the tester isolates
available., Three AG's were distinguished within the 6
jsolates; 1 consisted of the 2 isolates from durum (D-1 and
D-22), the second of the 2 isolates {H-18 and H-24) from
common wheat culms and the third of the isolates from barley
{C~1) and common wheat {H-1) roots. A1l & caused root-rot of
wheat in greenhouse tests. On PDA, D-1 and D-23 grew rapidly
with profuse aerial hyphae and produced small brown sclerotia
randomly within 10 days at 20 C. H-18 and H-24 grew slower,
but produced numerous small dark-brown sclerotia in concentric
rings within a week, C-1 and H-1 grew slowest and produced
light-brown scierotia infrequently,
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Rhizoctonia solani and R. solani-like binucleates associated with
potato plants and soils with varied cropping histories. D.E.
Carling and R.H. Leiner.

A 99645,

Rhizoctonia disease of potate is a commaen problem for growers in
Alaska.
and isplates of R. solani were categorized by anastomosis group
{AG). Of 224 isolates recovered from plants {71 lesion, £0 hymen-
jal, 73 scleratial), 73.7% were AG-3, 20.1% AG-2-1 and 3.6% were
multinucieates that did not anastomose with tester isolates from
any of the described groups. These nonanastomosing multinucleates
may constitute an undescribed anastomosis group. The remaining
2.7% were binucleate. Binucleates and noranastomosing muliinu-
cleates were recovered from lesions and hymenia. AG-3 and AG-2-1
were recovered from lesions, hymenia and sclerptia. The beet seed
baiting technigue was used to isolate R. selani from soil, AG-2
was recovered from soils where Rhizoctonia diseased potatoes had
been grown one or two years previously, but not from plots free of
potatoes for five or more years. AG-2-1 was recoverad from all
soils tested, suggesting it may be indigenous., Binucleates and
nonanastomosing multinucleates were also recovered from soil.
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SCLEROTINIA SCLEROTIORUM CAUSING CROWW AND STEM ROT OF ALFALFA.

R. 6. Gilbert, USDA-ARS, Irrig. Agric. Res. & Ext. Center,
P.0. Box 20, Prosscr, WA 99350,

Sclerotinia crown and stem rot has caused considerable losses
in dense stands of seed alfalfa in the Pacilic Northwest.
Initially, Sclerotinia trifoliorum was assumed to be the causal
agent. However, apothecial production occurred from March
through May and ascospore development was not dimerphic. The
average sporc size was 11.3 x 6.4 u. These results indicated
that Sclerotinia sclerotiprum was the discase causing species.
The production of scleretia was determined [n plant and soil
samples collected monthly. Alfalfa stems and surface planc
residue contained from 70 to 80% of the sclerotial inoeulum,
while the soil contained 20 to 30%. Results have shown that
fall burning {Oct-Nov) reduced the number of sclerotia per M2
of plant canopy by 95% and decreased the viability of the
remaining 5% of the sclerotia in the surface soil to l4%. The
viability of selerstia in controls was> 95%.
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A SEEDLING TEST TO EVALUATE VIRULENCE OF SCLERQTINIA
SCLERDTIORUM {SOLATES ON SUNFLOWER. Berlin Nelson, Dept. of
Plant PathoTogy, Morth Dakata State University, Fargo, ND
58105.

& seedling technigue was developed ko evaluate virulance of
Selerotinia sclergtiorum tsalates on sunflawer. Surface steri-
Tized seeds of hybrid 894 were placed in sterile, wet, seed ger-
mination paper rells (Anchor Paper} and incubated 7 days at 20C.
The seedlings were then inoculated by placing mycelium + agar
plugs from POA cultures of $. sclerotiorum onto the bases of the
stems. Inmoculated seedlings were incubated for 72 hours at 20C.
yirutence was measured as the length of decayed stem tissue.
Statistically significant differences in yirulence among isola-
tes were detected. Maintaining sterility throughout the proce-
dure was essential for repeatability. The technique is proposed
as a tool for identifying virulent isolates used for research on
Sclerptinia wilt of sunflower.

Univ. of Alaska, 533 E, Fireweed, Palmer,

Surveys of soils and potato plants were conducted in 1984,
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INOCULUM PREPARATI(ON OF SCLEROTINIA SCLEROTIORUM FOR INFECTION
OF SUNFLOWER AND OTHER HOSTS. Berlin Nelsom, Dept. of Plant
Pathology, North Dakota State University, Fargo, ND 58105.

A method of preparing inoculum of Stlerctinia scleratiorum was
developed for infection of sunflowers and other susceptible
¢rops. Three 11 x 12 cm sheets of bathreom tissue (Charmin,
plaim, white, unscented) were placed in 100 x 15 mm petri plates
and 15 m? of a solution of 1% yeast extract, 1% casaming acids
and 2% dextrose was added to each plate. The tissue medium was
sterilized, then small plugs of agar with mycelium (from 7-10
day old PDA cultures) were placed around the periphery of the
tissue. A dense mycelium covered and permeated the tisswve after
7-10 days incubation at 20C. The tissue + mycelium was cut into
35 ¥ 35 mm pieces and inoculated onto sunflower, bean and
soybean. All inoculations were successful. The advantages of
the tissue + mycelium inoculum are 1) ease of preparation, 2}
rapid and uniform mycelial growth, 3} adjustable inocutum size,
4) retention of moisture, 5) ease of placement on plant paris
and &) consistent disease development.
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WABITAT CHARACTERIZATION OF TRICHODERMA HARZIANTM IN WATURAL
30IL BY MICROSITE ANALYSIS. D. M. Eastburn, E, E, Butler,
J, J, Mareis, and J. M. Duniway, PBept. of Flant Patholegy,
Yniversity of California, Davis, CA 95616,

In an attempt to identify factors assceciated with the natural
s0il habitat of Trichoderma harzianum, micresites composed of

50 ms samples were removed from a mnatural field spil and

assayed for 537 different factors. Samples were taken at depths
of O to 15.2 cm In increments of 1.3 cm from 7.6 cm diam s0il
corcs., Individual samples were assayed for nine abiotic facters,
total pepulations of fungi, bacteria, and acticnomycetes, and
individual populations of forty five different fungil. Regression
analysis of data from [our initial sample pericds (94 samples)
resulted in a multiple repression model compused of Eten
wariables. WYariation in the population of T. harziapum was
positively correlated with the presomce of plant roots, two

types of Fusarium oxysporum, twoe Penicillium spp., and negarively
correlated with the electrical conductivikty of the soil solution,
rotal fumgal populatiom, a Vertieillium sp., and twe unidencified
fungi.
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CUTTINGS. T. Paulicz, M. Windham, aud R. Baker. DeplL. of
Plant Pathology and Weed Sciewce, Colovado State Universicy,
Fart Collions, €O, HO5!6.

Trichoderma harzianum has vecently been shown to coause
increased plant growth fudependent ol any pathogen inveilvement.
Cuttings ol chrysanthemums, 'White Marble' and "Charisma'

were rooted in steamed peat-perlice mediom coataining peatc-
wheat hran inoculum of T. harzianum isolaves T-12 or T-93 (1%,
/). Both T. harzianum isolates caused sipnificant increases
in shoot heipht, shoot dry weight, and number of nodes.
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USE OF SEED PRIMING FOR CONTRCL OF PYTHILM ULTIMUM SEED
DECAY AND DAMPING-OFF OF SUGAR BEETS. R. M. Osburn and M. N,
Schroth, Department of Plant Pathelogy, University of California,
Berkeley, CA 94720,

Seed priming reduces seed germination time, and is particularly beneficial
under suboptimal temperature and moisture conditions. The effect of
priming on sugar beet seed and seedling infection by Pythium ultinum was
studied in growth chamber experiments (21 C day/16 C night, 0.15 bar
vm). Primed seed was prepared by initially washing with water, then
priming in 0.34% M NaCl for 7 days. Primed seed advanced sesdling
emergence by 3 days, and significantly reduced seed coat infection by P.
ultimum from 33.3% to 6.7%, and seed decay and seedling damping-of{
from §4.8% te 10%, compared to an untreated control, Application of
Pseudomonas putida strain R20 to primed seed eliminated seed and
seedling disease. In experiments using 0.1 M Mg50y for priming, washing
of seed prior to priming significantly improved contrel of seed coat
infection compared te priming alone {55.9% reduction of infection
compared to 26.7%). Primed seed releases a reduced amount of exudate
upon imbibitien, which may result in a reduced stiinulation of P, ultimum
and consequently a reduced level of infection and disease,
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Detrimental effect of surface sterilizution on e isolation of Pythium
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spp.from teeder roots. M.E. Stunghellini and W.C., Kronland. Depart-

ment of Plant Pathology, University of Arizona, Tueson, A7 85721,

Feeder roots are commonly surface sterilized in sodium hyopoehlorite
or ethyl aleohol pricr to isclation attempts. Our objective was to
determine the ecffeet of surface sterilization on the isolation of
Pythium dissotocum from infected lettuce roots. Infecled roots,
collected from lettuce piants grown hydroponically, were cut into 35-
52 mm length segments. A portion of the segments (111} wes washed
in running tap water for 3 min,, blotted dry, and placed on weter agar.
A second portion {24 segments) was placed in T0% ethyl aleehol for 1
min. and z third portion (20 segments) was placed in 0.5% sodium
hypeehlorite [or 1T min, After treatment, roots were rinsed in running
tap water for 3 min, blotted dry, and placed on water agar., The
fungus was consistently isolated from all non-surface sterilized roots
but not from any of the surface sterilized roots alter 48-96 hr
incubation at 25C. Surflaee sterilization had the same detrimental
effect on the isolation of P. mphanidermatum [rom infected spinach
reots,
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THE NUCLEOTIDE SEQUENCE OF THE CODING REGION OF BARLEY STRIPE
MOSATC VIRUS RNA . 6. D. Gustafsen and 5. L. Armour, Lilly
Eescarch Laboratories, Lilly Coerporate Center, Indianapolis, IN
46285
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FINE STRUCTURE OF THE TURMIP CRINELE VIRUS CAPSID PROTEIN GEWE.
J. C. Carrington and T. J. Morcis, Department of Plant
Pathology, University of California, Perkeley, CA 94720,

ICV contains a single-component, single-stranded FHA genome of
4.0 kb, MWeither genomic, nor two major subgenomic, RNAs
contain significant stretches of polyadenylation. We
constructed cDNA cleones representing 3'-proximal sequences of
the TCV genome, which iz the reglon preposed to harbor the coat
protein gene. The nucleotide sequence of a l45l bp insert was
determined by the chemiecal cleavage method. This revealed the
preasnce of a 3'-nonceding region of 257 nucleotides. This is
preceeded by an open-reading-frame of 1053 nuclectidea which
probably codes for coat protein. Expresaion of thia gene has
been shown by others to require subgenomic RMA.  The sequence
upstream from the initiation codon of this putative gene is
particularly adencsine and cytidine rich, and contains a l2-
nucleotide direct repeat at positions -31 to -20 and -17 to -6
{relative to the ADG}. Homology between TCV and carnation
mottle virus RENA non-coding regions will also be discussed.
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COMPARISON OF THREE SATELLITE-LIKE RNAs ASSOCIATED WITH
TOMBUSYIRUSES. B.1. Hillman and T.J., Horris, Department of
Blant Pathclogy, University of Califeornia, Berkeley, CA 94720,

Several electrophorecically distinct, low molecular welght,
satellite-11ke RNAs have been observed in association with
tomato bushy stunt virus (TB5Y). Two such species have been
isolated and shown to be individually infectious, provided

any of several tombusvivus genomic RNA5 was present. These
ware compared Lo one ancrher and to a satellite RNA assoclated
with eymbidium ringspot virus, another member of the rombusvirus
group, Iin terms of infectivity, efficiency of encapaldation,
symptom attenuation In Nicotiana clevelandiil and nucleotide
sequence relationships as determined by blot hybridization.
While infectivities for the three were similar, the CyRSY
satellite wag much more efficiently encapsidated than the
TBSV-assoclated R¥As. The larger of the two TBSY satellites
had the greatest symptom attenuating effect, while the CyRSV
satelliLe had very little. Both RNAs associated with TBSV
hybridized to o¢DNA clones derived from the wiral genome,

while that assoclated with CyRSY did not,
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SYNTHESIS OF FULL-LENGTH cDNA CLORES OF TMY. . L. Beck, D.

Knorr, G. Grantham, and W. O, Dawsen, Dept, of Plant Pathology,
University of California, Riverside, CA 92521.

The genome of tobaces mosalc virus (TMY), & 6.4 kb (+) Eense ENA
virus, was copled inle eDN¥A and cloned in pBRIZ2 in E. coll.
Overlapping cDWA clones representing different parts of the TMY
gencme were generated by pely A talling wvirien BNA  and
oligo-(d7} primed reverse transcriptlen, C€cllowed by second
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strand synLhesis. cDNA corresponding to the 3' and 3' ends of
the viral RNA was synthesized by oligenuclectide priming. The
3' and 5' aspecific primers, 12 and 14 deoxyribonucleatides long
respectively, conlained terminal restriction sites to allow
exact excision of the TMY sequences. Internal and end-specific
clones were llgated into full-length THY sequences and cloned in
the Pstl site of pBR322Z. Several combinations of genomiec length
TMY cDNAs have been assembled, each conforming exactly Lo the
predicted restriction enzyme patterns Ffrom the published
sequence for TMY (PNAS 79:5818,1982) for all (>13} restrictlon
enzymes tested. 1In additlen, the 5' end “"variable regfon” has
been sequenced and conforms exactly te the published sequence.

447
THE STRUCTURE OF TRBACCD RINGSFOT VIRUS SATELLITE RNA. Jamal 4,

Plant Pathology, University of California, Davis, CA 93616,

The ca. 360 nocleotide residue satellite RNA of tobacco
ringspaot virus iSTobfRY RNA) replicates extensively only an
tissue that also is infected with 1ts supporting wirus, tobacce
ringspot virus (TocbR¥}. STobRY RNA reduces TobRY accumuiation
and the severity of symptoms induced by TobRY along but Jacks
any phvipus structural similarity to TobRY genomic RMAs.
Covalant dimeric and trimeric forms of STobRY RHWA self-process
in an autolytic reaction that requires no enzyme. We have
analyzed several isplates of STobRY RMA with the intent of
understanding the structural basis for the three functions bthat
have been identified: template for transcription, autelysis and
encapsidation in TobRY roat protein. Both nucleotide seguences
and secondary structures were conserved for the terminal
regians of the isolates but two variations of an internal
sgquence and structure were found. In addifion, the folding of
the two monomeric units of the dimeric RHA resemhles very
closely the folding of menomeric RNA.
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RNA PRODUCTS OF IN VITRO TOBACCO MOSAIC VIRUS REPLICATIUN.
Nevin Young, Peter Palukaitis, and Milton Zaitlin. Dept. of
Plant Pathology, Cornell University, lthaca, NY 14853,

The structure of plant viral replicative intermediates is
peorly understocd. We have analyzed the labeled products of
"run-of f" replication in cell-free extracts prepared from
infected tobaceo tissue. Replicative form ([RF, double-
strandaed genomic TMY), replicative intermediate (R1, rapidly-
labeled, partially RHase A-sensitive structures), and three
Jower molecular weight components similar in size to the
double-stranded forms of TMY subgenomic RNAs were observed
upon gel electrophoresis. Separation of replicase products
on denaturing gels led to several bands of discrete sizes.
Denaturing gel electrophoresis of isolated RI produced hands
similar in size to some of those obtained from the complete
replicase reaction. Experiments with RWase will be described
which assess the single and double-stranded nature of the RI.
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FURIFICATION, SEROLOGY, AND CYTQLOGY OF PEANUT MOTTLE VIRUS,
2. Xiong, D. E, Purcifull, and . Hiebert, Dept. Flant Pathel-
ogy, University of Florida, Gainesville FL 32611,

Peanut mottle virus (PMoV) was purified from infected Pisum sat-
ivum tissue by extractlon in €.5 I potassium phosphate, pH 8.0,
containing 20 mM NazEDTA and 20 nM Na25073; clarification with
25f of a mixture of CHCI3 and ©C1(1:1,v/v}; coneentration by
PEC precipitatien; and by density gradient centrifugation in
Cs280,. The eylindrieal inclusions (CI) of PMeV were partially
purified by treatment of the low speed ecentrifugation pellet
frem the virus purification procedure with 2% Triton X-100. 4n-
tisera were produced to purified virions, and to capsid and CI
proteins purified by preparative SDE-PAGE., Structures with
striations similar to these of the nueclear ineclusions(MI} in-
duced by tobacco etch virus{TEY) were observed. €I and NI were
detected in PMo¥-infected pea tissue by immunofluorescent stain-
ing with antisera to PMoV CI and TEY NI, respectively., SDS-
immunodiffusion tests confirmed that PMeV NI and TEV NI were an-—
tigenically related, although they were not identical.
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MAFPPING OF THE PEANUT MOTTLE VIRUS GENOME BY IN WITHU THANS-
LATION, Z, Xiong, D, E, Pureifell, and E. Hiebert, Dept, of
Plant Patholegy, University of Florida, Cainesville FL 32611,




Purificd peanut mettle vizus {(BHoV] REA was translated in the
rabbit reticuloeyte lysate and wheat gorm systems.  The trans-
lational products were analyred by immunoprecipitatien with
articera to several potyviral proteins. Proteolytic processing
oil the in vitro translational products was apparent when prod-
ucts tormed in the presence of dithiothreitel (UTT) were cam-
pared with those formed im its absence. In the alsence of IIT,
Flo¥-BFNA warn tranclated into 84k and 210-750k polyproteins,
which wers subscguently cleaved inte smaller proteins by ineu-
batinn with added ITF. & proposed map of the PMoV genome from
the ' -terminuz to the 3'-terminus is as follows: the genome-
lipxed proteln, 34k unknown protein, 50k helper protein, 42k
unknoun protein, GBk eylindrical inclusicn protein, 50k nuclear
inclusien protein, 53k nuelear inclusion protein, 34k ceoat
protein and the poly 4 tail,
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PHOTOAFFINITY LABELING OF VIRAL INDUCED NUCLECTIDE BINDING
PROTEINS. D. A. Roth, B. E. Haley and R. K. Evans. Dept. Plant
Science and Biochemistry, University of Wyoming, Laramie, WY
82071.

The photoaffinicy analogs B-azidoadenosine 5'-triphosphate
[BNLATP] and B-azidoadenosine 5'-triphosate [8HGTP] can be
ukilized to ddentify and study nucleotide binding proteins
induced by viral pathogenesis. A 120,000 Mr protein and a
72,000 Mr protein were specifically labeled wich 8NATF and
BN4GTP. The following critevia for specific incorporation have
been satisfied: a) photodependent ingertion into a very few
proteins in & system containing numercus proteins, b} wrili-
zation of the probe as a substrate or reversible inhibitor, <}
saturatlon effects, and d) decreased photoincorporation of
probe In the presence of appropriate concentratlons of the
natural nucleotides., The 120,000 Mr and the 72,000 Mr proteins
have pucleotide binding characteristics expected of a ENA
dependent RNA polymerase and a protein kinace, respectively.

452

SEQUENCE AHALYS1S OF THE Y RNAS OF THE TYFE AND NDLE STRALNS
OF BaRLEY STRIPE MOSATC VIRUS. R. Hanaw, 0, D. Oustafson*, B.
G. Hunter, 3. L. Armour®, and &. O, Jackson, Dept. of Botany 2
Plant Fathology, Purdue Univ., W. lafayette, 1N L7907 and
*Lilly Rescarch laboeratories, Lilly Corporate Center,
Indianapolls, N LE2HES

There are strain specific difTerences in the length of BEMY
ENAT. For example, BNAY of the Type strain is about 6000t
iong, while BMAY of the ND18 strain is about 1250nt. The
increased size of Lhe Type BNAY probably resulis from a 3EEnt
direct repeat which we have located near the 5'-end of this
HMA. The vepeat iz within an open reading framc (ORF) and thus
could alse explain the differences abserved in the M_ of the
polypeptides translated in vitro from (M _=8z,000) and NMPLB
{M_=71,000} Y RWAs. Both Y ENAs contain & second ORF followed
by a poly(A} tract and a thNA-like structure at the 3'-end.
The 3'-0RF sequence 1s alego present in a subgenomic RNA of
Approximately %00nt which is produced by both strains and
which direets ilhe synthrsiz in vitre of an MF—QO,OOU protein.
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EVIDENCE OF PROTEQLYTIC PROCESSING OF POTYVIRAL POLYPEPTLDES IN
INFECTED PROTOPLASTS. Z. Xu, R. K. Rhoads and J. G. Shaw,
Depts, Plant Pathology and Biochemistry, Universlty of Kentucky,
Lexingkon, KY 40546,

Small amounts of high molecular weight, viral-speciflc polypep-
tides were detected in extracts of tobaceo protoplasts infected
with tobacco veln motcling virus {TVHV). These products
appeared at approximately the same time after {noculation that
the TVMY helper component (HGP) and cylindrical inclusien (CLP)
proteins were first detected. Among these products, two major
polypeptides of 90 kD and 150 kD) were shown to be immunelogical-
ly related ro HCP and GIP, respectively. Incubation of pruto-
plasts at high temperature {37°C) and with the protease inhibi-
tor TLCK Ffailed to increase the production of the 90 kD and 150
kD polypeptides. However, a new polypeptide of 125 kD, which
was related to the 49 kD nuclear inclusion protein, was enhanced
in the protoplasts treated with TLCK.
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SEYUENCE AMALYSIS AT THE §' '1ERMINUS OF THE GRNOMIC RHA OF
BOWNCHUS YRLLOW NET VIRUS. Louwis A, Heaton, Dowwe Zuidema, and
N O, Jackson, Dept. of Botany and Plant Patholomy, Purdoc

University, Weet Lafayette, TH, U5/ W07,

Sanchas yellow et virns (5YIY) 10 4 pdnd rhabelsviens with g

negat ive-ntrandrd BRA geaome o e vrrsl penome Dot L4,
nucleotides long and prosamanty eoden LVar Dive motoe st ponde
mEHAs . The nueleotide Sequenee af the 48 end ol the ymenom e
EBHA was determined by o combination ol seequensingg mettnels,
Hyvridization of 2' cpd-labeled menomic RIA with BUA feean SV
infected tobacco plants revealed a "lesder™ BHA WL o fer.

in both its size and sequence from "leader” BEAG ounl in
cella infecled with anima]l rhabdoviruse:s . The Sespoenes
adjacrnt to the "leader™ BNA contained an antisense open
reading frame that probably cocodes vhe mlGA Tore Lhe

M-protein. Onr class ntf DA clones conntrwetod Peom poly s
ENAS of SYNY wnfcoted tebncco nross~hybritdsoss with cllf
clones gencratod from the 4§ ond ot e vaeal penome . Theo-
clones were psed Lo cstablish bhe sogaenee of wpe putative

W-protcin coding gene.
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cDNA FROBES POR DETECTION AND CHARACTERIZATION OF THE STRAWRBERRY
HECROTIC SHOCK STRAIN (NS) OF TQRACCO STEERK VIRDS {TSV). E;

C. Stenger, T. J. Morris, and R, H. Mullin., Department of Plant
Pathology, University of California, Berkeley, Ch 94720,

cRNA probes which detect TSV-HS RMAs in Micotiana clevelandii
and Fragaris spp. have been developed. Randamly primed cDOHA
probes were synthesized by reverse transcription of template
BNAz extracted from purified virions. Cloned cDRA probes
specific for TSV-NS RNA 3 were constructed uaing E. coli plasmid
UC8 and labelled by nick translation. Both random and cloned
cDNA probes complimentary to TSV-NS RMA were capable of
detecting TSY-NS RHA in dot and northern blots of virlon RMA or
total ssFNA extracta from plants=. TSV-NS random or cloned
probes did not hybridize to virion RNAs of T3V strains WC and M,
tobageo mosalc virue, or total ssRNA extracts from healthy
tissue. TEV-WC random cDMB probe hyhridized with TSV-WC and M
RHhe, but ¢id not hybridize with TSV-NS RMAs. Similar strain
relationships were observed using ELISA and superinfection
assays, indicating strain NS is distinct from the more closely
related strains WC and M.
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RATE REDUCING DLSEASE RESISTANCE IN PHASEQLUS VULGARIS TO
1SARIOPSIS GRISEOLA. D. J. Hapedorn and R. E. Rand,
Department of Plant Pathology, University of Wiszconsin-
Hadison 53706,

Cultursl or chemical controls For angular leaf spot of red
kidney beans in NW Wisconzin are only partially effective so
we searched for resistance among red-seeded bean Pls. They
were growmn in 12.5 om pots, the 374 expanded 1lst trifoliolate
leaves spray-inoculated with 109 spore/ml, placed in a mist
chamber for 48 h, and then in a growth chamber at 24 C.
Resistance affecting rate of lesion development was found in
P1 209488 from Costa Rica. Susceptible Montcalm developed
many conspicuous 2+ mm dia. lesions 10 days after inoculation;
4 days later lesions were st least 5 mm dia. and leaves
sbscised. PI 209438 showed no symptoms afker 10 or 14 days,
and after 20 days only very few pinpoint-0.5 mm lesicns which
enlarged very slowly, rarely reaching the maximum lesion size
on Montcalm, and leaf abscission was greatly delayed.
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EVALUATION OF TOBACLO HAPLOIDS FOR RESISTANCE TO THMY, PVY, AND

MELOJDOGYHE INCOGMITA USING DETACHED LEAVES, R. C. Rufty, E. A,
Wernsman, and G. V. Gooding, Jr., Departments of Crop Science &
Plant Pathology, Morth Carelina State Univ., Raleigh 27635-7620.

Development of disease-resistant cultivars in self-pollinated
crops such as tobacco can be greatly accelerated by evaluating
populations of haploid plants derived from F1 progeny resistant
to various diseases. A serious disadvantage of haploid breed-
feg is the need to assess reactions to multiple pathogens on a
single plant of a unique genotype. 1n order to aveid confound-
ing systemic or lethal effects of diseases, we inoculated de-
tached leaves separately with tobacco mosaic virus and potato
virus ¥. Resistance to Meloidogyne incognita was identified by
the associated reaction of antries to the MW strain of PYY. De-
tached leaves were maintained by immersing their petioles in
water until symptom expression. Symptoms of viruses in detached
leaves were similar to those in intact plants. The original
intact plants with identified disease resistance could then be
evaluated far other traits and the susceptible genorypes
discarded.
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POTENTIAL SOURCES OF HEAT STABLE MELOIDOGYNE INCOGHITA RESISTANCE
IN LYCOPERSICON SPP. I. J. Thomason and M. Ammati, Dept. of
Nematology, University of CallFornia, Riverside, CA 92521 and
Royaume du Marec, Institut Agronomique et Veterinaire, Complexe
D'Agadir, BP, 438, Agadir, Moroceo.

The H; gene, obtained from Lycopergicon peruvianum, is the source
of replstance to Meloldogyne spp. in tomato. Resistance mediated
by the M; gene breaks down at soil temperatures ahove 28 G above
and does not provide resisrsnce to Meloidogyne hapla. Lines of
L. glandulosum and L. peruvianum with resistance to several
Heloldegyne spp., including M, hapla, have been isolated. Seed-
lings of L. esculentum cve. Rutgers and VFN 8 {Hi gene) and clonal
plants of L. Eeruvianum 128,657 (source of M; gene}, L. peruvianum
129,152 and 270,435 and L. glandulosum 126,443 were expoged ta
M. incognita incculum {5000 eggs/600 cc soil) at elther 25 or 32
C. Expogure time was 750 °D hase 10 C. Significant root
galling and egg producticn occurred only on the susceptible
culbivar Rutgers at 253 €. At 32 C numerous eggs occurred on
Rulgers, VFN 8 and line 128.657. Reslatance in L. peruvianum
129,152 and 270,435 and L. glandulosum 126,443 was stable at 32 C.
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RESISTANCE OF STLECTTD
TODE, RACES 3 AIID 5.
and R, I, Pacumbaba.
Tnvironmental Siudios,

mal 35762,

fighteen soybsen entries of maturity grouvs ¥ to JIII
were gercened for two years hoth in the greenhouszc
and the lield for resistence to soybean syst nﬂm“todﬂ
{4CH), Reterodera glycines Ichinche, races % anid b,
Evaluation feor recistance way made 2t Vo({hth-trifo-
liate) growth stage. Bedford, J74- 51 and D77-8 wers
resistant to SCH, races I 2nd 5, iatant nlantc
hatd from 0.5 to 2.% cyste in the roots. Cultivars
Esscx, Ransom, Davis, and Leg¢ had an sverage nl 26
cysts 1n the roots and exhibited severs inhibition of
rhizobium nodule fermatinn. Yield roduction of h2-
70% was observed on cusgeptible nlontz,  “xeept for

SOYRAAN LINSS 0 CYST LLiA-
Aa Be Al-Jalili, ¥, T. Sanre,
Dent. of Matural Resource and

Alabams A%l University, Lior-

rlent height, naramcters such as number of cyzts, no-
dulation/nlant, 2nd yield were significantly correla-
ted.
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PLANT AGE EFFECTS (N EXPRESSION OF RESISTANCE TO LATE LEAFSPOT
IH PEANUT. B. B. Shew1 J. C. Wynnel, and M. K. Beute?,
Departments of Crop science {1) and Plant Pathology (2},

North Carclina State University, Raleigh 27695,

Leaves detached from 8, 12, or 16-wk old plants of peanut
lines having high [NC Ac 17133 (RF}, PI 258747], moderate

{HC 5), or very tow {NC 3033, Robut 33-1) resistance to late
leafspot were inoculated with Cercosporidium persgnatum and
incubated under intermittent mist for 41 da. Infection rates
were highest on leaves from 8-wk old plants of all lines except
NC Ar 17133 (RF), Rankings of lines by % lesions sporulating
{% LS) varied with age until day 2%; thereafter, % LS was
greatest on Robut 33-1 and Teast on Pl 259747 for all ages
tested. At least 10% of lesions sporulated by day 25 for NC
3033, Robut 33-1 and NC 5, compared to day 31 for the more
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BARC-West,

resistant lines, Total spore production was least on leaves
from 16-wk old plants, but rankings of lines by total spore
production were independent of plant age. Spore production on
HC 3033 was 3X that on Robut 33-1, 68X that on NC 5, and 7% that
on PI 259747 or HC Ac 17133 {RF).
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DETECTION OF CRDMARTIUM (UERCHUM F. 5p. FUSIFORME IN PINUS
TAEDA EMBRYOS USING THE RENZYME-LINKED TMMUNMOSORBEMNT ASSAY.

P. €. Spaine, H. V. Amerson and J. W. Moyer. Depts. of Botany,
Forestry and Plant Pathology respectively, North Carolina State
University, Raleigh, North Carolina 27695-7&12,

Indirect {ID} and indirect preabsorprion (IPA} ELISAs were
compared for the detection of Cronartium quercuum f. =p. fugi-
forme (C.q.f.). The ID ELISA detected C. q-f. hemogenate as low
as 20 ug/ml of fungal fresh weight, however when healthy pine
homegenates (liF) were mixed with C.q.f., Fungal binding to the
ELISA plate was reduced. The IPA ELISA eliminates NP inter-
ference; thus C.g.f. diluted in iiP and C.gq.f. homogenates alone
are derected with equal efficiency. Infirial TPA ELISAs detect
G.q.f. to 10 ug/ml fungal Fresh weight with current progress
expected to Increase this level of derection, Different fam-
ilies of Pinus taeda embryos were inoculated in vitrg with
C.q.f. basidiospores and infection gquantitatively measured over
time. This assay is being evaluated as a possible in witro
screcning assay for fusiform rust resistance In P. taeda.
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CORRELATIONS BETMEEN REACTIONS OF SWEET CORN HYBRIDS TG 0SS’
WILT, STEWART'S BACTERIAL WILT AND NORTHERN CORN LEAF BLIGHT.
Department of Plant Pathology, University of

J. K. Pataky,
I1Tinois, Urbana, IL 61801.

Reactions to Goss' wilt, Stewart's wilt and narthern corn leaf
blight were highly carrelated for 75 mid-to late-season sweet
corn hybrids evaluated in the 1984 I111nois sweet corn disease
nursery and in greenhouse trials. In the disease nursery,
correlations betwean severity of Goss' and Stewart's wilt ranged
from 0.64 to 0.77. Hybrid rank correlations were from 0,66 to
0.74. Similar results were obtained in greenhouse trials,
Correlations of hybrid reactions to the two bacterial diseases
may have resulted from plant morpholiogical characteristics or
from genetic resistance. Correlations between the two bacterial
diseases and northern corn leaf blight (race 1 and race 2)
ranged from 0.34 tp 0.63, Correlations between race 1 and race
2 of northern corn leaf blight ranged from 0.61 to 0.83; and,
probably were due to polygenic resistance which displayed litile
ar no race specificity, Hybrid reaction to rust was not
correlated with reactions to the other diseases.
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SESQUITERPENCID PHYTOALEXIN PRODUCTION IN WILD, TUBER-BEARING
SOLANIM SPECIES, K. L. Deahl, Vegetable Laboratory USDA, ARS,
Beltsville, MD 20705

In f{nterspecific hybrids between 5. tuberosum and $. demissum,
hypersensitive resistance (HR) is controlled by resistance
genes (R) derived frem §, demissum. Incompatible races of
Fhytophthora infestans elicit BR in tuber tissues characrerized

in part by rapld accumulation of the fungitoxic sesquiterpencids
rishitin, phytuberin and iubimin. Several races of P. infestans
induced HR and triggered terpenoid aceumulation in 3 of 15

wild, tuber-bearing Sclanum specles lacking R genes. There

wag considerable variation in response to P. Infestans in 8

of the species, from extreme HR without terpenoid induction
(e.g., 8. bulbocastanum) to cases where tuber tissues

displayed only susceptible reactions with copious terpencid
production (e.g., 5. phurela). This repory presents dara en
several previcusly unanalyzed species of potential use for

host resistance, but gquestions the contribution of the
terpencids as primary Eacters in their resistance.
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INDICTION 0OF PHYTOALEXINS IN SUNFLOWER BY FUNGAL INOGULATION.
Beni Tal and David J. Robeson, ARCO Plant Cell Research
Institute, 6360 Trinicty Court, Dublin, CA 94568-2685.

Sunflower {Helianthus annuus L., Compositze} is an agronomic
crop of major economic iwmportance in many areas of the world,
The crop has been severely attacked in recent history by



various parhogens. Wevertheless, H. annuus has apparently
received scant attention in terms of disease resistance.
We recently inirlated an investigarion of this species for
the production of antimicrebial compounds which are Induced
by fungal inoculation. This study resulted in the identifica-
tion of two antifungal coumarin derivatives, ayapin (6,7~
methylenedioxycoumarin) and sgcopoletin (6-hydroxy-7-methoxy~
coumarin}, which may be regarded as sunflower phytcalexins.
Quantitative data are presented for the kinetiecs of accumula-
tion in planta and degradation jin vitro Eollowing incculation
with fungi pathogenic and non-pathogenic to sunflower,
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GROWTH INHIBITION OF CLADQSPORIUM CARYIGENUM BY COWDENSED
TANNIN AMD ISOQUERCITR{N FROM PECAN, D. W. Laird, C. H,
Graves, & P, A, Hedin, Dept. of Plant Pathology & Weed Science,
Miss. State Univ,, Miss. State, MS 39762, and Boll Weevil
Research Lab., ARS USDA, Miss. State, M$ 35762.*

Condensed tannin and isoguercitrin extracted from mature pecan
trees (Larya illinoensis) were tested for growth inkibition of
a selected Vaboratory isolate and two wild type isolates of
Cladosporium caryigenum, the pecan scab incitant. The two wild
types were isolated from Van Deman (highly susceptible) and
Stuart {somewhat resistant) cultivars of pecan. The
quantitative assay was conducted using measured amounts of
compounds in potato dextrose broth. Isoguercitrin was CA.
three times more active in growth inhibition over all 1isolates
than condensed tannin, though both were active. The laboratory
isolate exhibited the 1least response for both compounds
followed by the Yan Deman isclate and then the Stuart isolate.
These results indicate that these compounds may be involved in
resistance to sc¢ab via a variability of isulate tolerance to
these compounds between cultivars.
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Lasis of Resistance to Phytoplithora megasperma F, sp. glycinea in
soybeans, K, D, Simeox, J. D. Paxten, and 1, 5. Ehaadal. Dept.
af Plant Pathology, Univ. of [{linnis at Uebana-Champaign,
Urlana, 1. 61801.

Inyolvement of the phytoalexin glyceollin in the resistance of 1
Lo 4d-weeck-¢ld soybean plants tu I'mg was studied using heat shock
to inhibkit che accumulacien of glyceollin. Seven-, la—-, 21-, and
28=-day=-0ld Harosoy-063 plants were heat shocked with rupning 44C
water at a 1.0 ¢m hypocotyl section for 60 min. Control plants
were tredted at 23C,  Plants were then ineculared in rhe treated
hypocotyl section with mycelium of Pmg race 1, avitulenr on H-63.
afrer 3 days, susceptibility and amount of glycecllin at the
lnoeulation site was deLerminedt. Heat shock Inhlbited the
aveumulatian of glyceollin at the site of inoculation in all
plants and 7- and l4-day-old planis became susceptible. In 21-
and 28-day~old plants, reduced accumulation of glycecllin did not
result in increased susceptibilicy. Examination of stem cross-
sections indicated that resistance of older plants may be due to
increased ligel{leation at the wascular bundles, rather thao te
the accumulation of glyceollin.
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EFFECT OF RESISTAMCE ARD FUNGHCIDE SPRAY INTERVALS ON
SEVERITY OF LATE LEAFSPOT ON THREE PEARUT CULTIGENS.

G. R. Watson, T. A. Kucharek, F, M. Shokes, and [, W. Gorbet, Plant
Pathology Dept., Gainesvilte, Quincy AREC, ond Mariona ARG,
University of Flarido.

Severity of late peanut leafspot, caused by Cercosporidium
ersonatum, was significantly lower at 113 days ofter planting without
Eungiciae sprays on the cultigens Socuthern Runner and UF 8205 when
compared to Florunmer in a  split-plot  experimental design.
Chlorothaloni! used at 2.48 Lfha significantly decreased leofspot
severTty when used on Flarunner but not on Southern Runner or UF 81206
with |0 or 20-day spray intervals. This sigmificant cultivar x fungicide
interaction was presen’ in each of three canopy regions where leafspot
waos assessed,
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BATE LTMITIMG RESISTANCE TO PYRENCPHORA LEAY BLOTCH IN SPRING
OATS. J. A. Frank and H. G. Marshall, USBA-ARS, The Pennsylvania
State University, University Park, PA 16802,

Several breeding lines of spring cats from the USDA breeding
program in Pennaylvania were identified as having a depree of

resigtance to Pyrenophora leaf blotch in 197% and 1980 fleld
trials., These lines werc cvaluated for cumponents of rate
limiting resistance in greenbouse and Iield teses from 1981-1G84.
In comparizonm to susceptible cultivars, the relative infection
efficiencies were similar. Resistant lines had smaller lesions
and their lesion expanslon was minimal. Latent periods were
generally twice as leng In resistant llnes, and sporulation
rates per unit of leslon arpa were comparahle.  liewever, if
spotulation rates were calculated on a leaf area basls, suscop-
tible leaves had a 3-5% lold increase in lesion arca as vumpared
te resistant leaves and sporulation ractes increased correspond-
ingly. Results in lMeld and grecnhuuse tests were comparable
except that latent periods were longer in the figld.
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GREENHOUSE AND FIELD SCREENING OF SUDANGRASS ACCESSIONS FOR
RESISTANCE TO STRAIN A AND B QF MAIZE OWARF MOSAIC WVIRUS.
Stephen R, V¥ann, Robert W. Toler, Dept. of Plant Pathology and
Microbiology, and Frederick R. Miller, Dept. of Soil and Crop
Sciences, Texas Agricultural Experiment Station, College
Station, TX 77842

Seventy-three sudangrass {Sorghum sudanense Hitch.) accessions
were screened for resistance to maize dwarf mosaic virus
strains A and B, Seedlings were inoculated at the 3-6 leaf
stage with a DeVilbiss spray gun at 6.33 kgfcmz; greenhguse
inoculations were made with MDMY strain B and field
inpeulations with strain A, Symptom expression was rated after
3 weeks., Symptoms varied from mild mosgic to redleaf
development., Of the accessions tested, 2 were resistant, 50
intermediate, and 21 susceptible. Resistant candidates were
Krasnaplenejaja and Sweet Sudan. Examples of intermediate
candidates included TE-1004 and Greenleaf; and susceptible
candidates included Piper and Tift.
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HISTOPATHOLOGY QF VERTICICLADIELLA PROCERA IN SCOTS AND EASTERN
WHITE PINE. W. E1liott Horner and 5. A, Alexander, Dept. of
Plant Pathology, Physiology and Weed Science, WPI & SU,
Blacksburg, V& 24061.

A histological study of diseased stem tissue was made to eluci-
date the colonization pattern of Verticicladiella procera in
Pinus strobus and P. sylvestris. Naturally infected, symptomatic
trees of both species were collected from commercial plantings;
artificially inoculated, asymptomatic field-grown P. strobus
were also collected. Stained sections showed that V. procera
preferentially colonized parenchymatous cells: predominantly
ray parenchyma, less frquently the epithelia) cells of resin
ducts, and least freguently, the axial tracheids. Penetration

of cell walls was generally through pit pairs and occasionally
via narrow diameter bore holes. Resin-spcaking was usually pres-
ent between black-stained tissue containing hyphae of ¥. procera
and clear sapwood.
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GERMIKABILITY OVER TIME OF VERTICICLADIELLA PROCERA PROPAGULES
IN ARTIFICIALLY INFESTED SOTL AWD THEIR INABILITY TO CAUSE
DISEASE. Kathy J. Lewis, 5. A, Alexander, Dept. Plant Patholagy,
Physiology and Weed Science, ¥PI & SU, Blacksburg, YA 24061,

Genninability of Verticiciadiella procera propagules (conidia
and mycelial fragments} in artificially infested soils was
studied by dilution plating on a selective medium. Under con-
trolled temperature conditions an average of 15% of the propa-
gules germinated after 10 months in moist seil at low tempera-
tures {-5 and 10C). Germinability fell gquickly in air dry soil
at 20 and 30C. Fiberglass mesh tubes containing artificially
infested soil samples were reburied in the A horizons at five
different sites. Numbers of germinable propagules decreased
gradually over B mo. Seedlings planted in an artificially
infested sand-soil mix at propagule densities from 10 sp/gm to
10" sp/gm did not develop disease symptoms after up to 8 mo. in
a greenhouse. These results suggest that soil-borne propagules
are relatively short-lived and may not be of primary importance
in disease development.
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SUSCEPTIBILITY OF SHORTLEAF AND LOBLOLLY PINE SEEDLINGS TO
PHYTOPHTHORA  C THMNAMOMI . 5. W, Fraedrich, Department of
Forestry, Glemson University, Clemson, SC 29631.

Shortleaf pines and, to a lesser extent, Jloblolly pines, are
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affected in the Piedmont by a disease termed littleleaf. High
hazard sites are low in soil fertility and have inadequate soil
aeration, Controversy exists as to the exact role of Phyto-
phthora cinnamomi in this disease complex. Shortleaf and  Tob-
ToTly pines were grown from seed in sand culture for six weeks
and subsequently root-dip inoculated for two-hr periods in a
series  of concentrations of P, cinnamomi zoospores. Seedlings
were incubated hydruponically for 48 hrs prior to culturing
fateral root tips for P, cinnamomi. Preliminary results indi-
cate that 128 spores/ml are needed to infect 50% of the
shortleaf pine root tips as compared to 180 spores/mi for lob-
lolly pine. At concentrations > 2,400 spores/ml, all root tips
of Mboth species became discolored within 48 hrs. Frequency of
sporangial production after 48 hrs was greater on infected
roots of shortleaf pine (44%} than loblally pine {28%).
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SOURCES (F SPHAEROPSIS SAPINEA INOCULUM IN FOREST TREE
NURSERTES, M, A, Palmer, R. E. McRoberts, and T. H. Nicholls,

North Central Forest Expt. Station, St, Paul, MN 5108

Inacalum potential of Sphaeropsis sapinea infected pine tissues,
comngnly found in forest tree nurseries axperiencing outbreaks
of shaot hlight, was determined hy monitoring seedling infection
and spare dispersal from Pinus reyinosa cones, seedlings, and
litter, Infected nursery seedlings and cones collected from
nursery windhreaks snd from heneath windhreaks had the greatest
faoculum potential, The number of spores produced by individual
cones varied among and within windhreaks as did the period of
peak spare production of individual cenes, Nisease gradients fn
seodbeds of l-year-old P, resinosa were characteristic of spore
disparsal gradients from an elevated inoculum source. The
inoculum potential of cones and the pattern of disease
distribution in the seedbeds suggest that cones on windbreak
trees are the primary ingculum source in seedheds of l-year-old
P, resinnsa. The resulting infected seedlings are a source of
secondary inoculum,
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FUNGT ASSOCTATED WITH THRERE PINE DARK RBEETLES IN SOUTH
AFRICA. M.J, Wingfield, L.A. Scrauss and G.D. Tribe, Plant
Protection Res, Inat., Private Rag X5017, Stellenbosch, 7600
South Africa,

Three pine bark beetles, Orthotomicus erosus, Hylurpus
lipniperda and Hylastes angustatus, are khown to occur in
Spouth Africa. 1In order to determine their possible role as
vecrors of pathopenic fungi, weekly isolations were made from
insects collected from Pinus radiata trap logs over a six
month period, Isolations from approximately 1 000 insects
aof rpach species were made on a medium selective for
Leptographium spp., and on malt extract agar. Ceratocystis
spp. and leptographium spp, were the most commerly isolated
genera, Orthotomicus erosus, H. lipniperda and H. sngustatus
carried six, three and four Ceratocyatis spp. and two, three
ard four Leptographium spp, respectively. Of these, C. ips,
L. serpens and an unidentified Leptographium sp. were most
commonly isclated and otcurred on all three insect species,

ar7
PATHOGENICITY OF Bursaphelenchus xylophilus TO SCOTS PINE, Peter
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J. Bedker and Robert A. Blanchette, ODepartment of Plant
Pathology, University of Minnesota, St. Paul, MN 55108,

Eighteen 10- to 15-year-old Scots pine trees (Pinus sylvestris)
were inpculated with the pine woed nematode (Bursaphelenchus
iy lophilus) on August 2, 1984, with an equal number of frees
treated as controls. Wounds, 1 cm x 3 cm that eiposed the xylem,
were made on each of four branches per tree and inoculated with
18,000 nematodes or a slurry produced from nematode-free
cultures of Botrytis cinerea to serve as controls, One half of
the trees were removed 10 wks after inoculatisn, Wounds
inoculated with B, xylophilus were significantly larger (P>0.01)
in tength and widfh than the controls, Approximately 70% of
inoculated branches had been girdled at the inoculation site,
whereas callus tissue had formed around the control wounds. Aa
average of 26.7 nematodes/gr of wood sampled were extracted From
7 ¢m branch sampies that contained the ingculation sites. After
10 wks, no trees had died and no nematodes were found in the
main stems of the inoculated trees or any of the controls.
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BURSAPHELENCHUS XYLOPUILUS ASSOCIATED WITH WEAKENED PTNES IN
SOUTHERN ONTARIO.  Jennifer Juewik, Puest Contral Section,
Ministry of Natural Resources, Maple, Ontarwes, LG 1ED,

Bursaphelenchus xylophilus, the pinc wood nematode, was extract-
ed in large numbers from wood chips of branches and mainm wiems

of recently killed native Pinus restnosa aond exolic P. uigra
cebenngasts ko twoe southern Ontarle locations, In the Vork

Rueglonal Forest, Ballantrae, reddening of the tree crown and
murtality of [ive 33-year-old plantation P, resinusa occurred
within 7 months. B, xylophilus was ohtained from four of the
trees, Examlnation of three Lrees found Armillacia present and
bark beetle damage cummen. Deeline and mortallcy of 27-year—old
P. nipra cebennensis in a rescarch planting, Turkey Point
Provincial Park, near St. Williams, had been obscrved lor at
least oue yuar. Several pest prablems were associaled with the
decline. A number af ather nemutode species in additien to B.
xylophilus were extracted {rom two recently kitled Lrees, 1€
is suggested that B. xylophilus hastened the death of decllning
trees in both lucatlions.
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DECLINE OF MONTAHE BOREAL ECOSYSTEMS IM THE 3QUTHERM
APPALACHIAN MOUNTAINS, Robert I, Brueck, Dept. of Flant
Pathelegy, W, €. State University, Raleigh, NC 27650,

Over the past 20 years high elevation spruce-fir forests along
the Appalachian Mountain crest have begun to exhibit marked
dieback and decline symptoms. Mertality on seme northern peaks
has exceeded 70%. During the summer of 198Y% a survey was
initiated on eight &,000+ ft southern Appzlachian mountains to
characterize the extent and rate of spruce-~fir decline,
Fellowing the installation of 40 permanent plots it was
determined that west-facing slopes exhibit more serious dealine
symptomatology and a greater incidence of annual ring increment
suppression as compared to other aspects. Eighty-two percent of
all co~dominant and dominant red spruce sampled (Y92} exhibited
s¢vere increment suppression during the 1958-1962 period. Soil
analyses indicate that Fb, Cu, and Zn are loaded to surface
horizens in conecentrations from 10 to 100 times above ambient
levels. Cloud interception {2T0+ days/yr) suggest a link
between decline and anthropogenie pollution,
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EFFECTS OF SIMULATED ACIDIFIED RAIN SOLUTIONS OH
ECTOMYCORRHIZAL GROWTH AND DEVELOPMEMT OF LOBLOLLY PINE {PINUS
TAEDA L.} BEEDLINGS. Megier, R, I, Bruck and L, F. Grand,
Dept, Plant Pathology, T, State Unilv. Raleigh 27695-7616,

5.
o,

Two-month-old halfesib seedlings of loblelly pine {(Pinus taeda
L.} were hand-watered with simulated rain sclutions twice
weekly and zampled for ectomycorrhizae at one month intervals
for three months. 3eolutions were prepared using deionized
water and the appropriate background ions and adjusted to pH
2.4, 3.2, 4,0 using stock solutions of iIN HN03. N Ha30y or TN
T0 meq 50ﬂ=’30 meq NOé. Control solutlons were prepared at pH
5.6 without acld addifions. The percentage of ectomycorrhizal
short roots and tips per centimeter of root were determined,
There was a lower percentage of ectomycorrhizal short roots and
tips as compared with controls at pH 4.0 for sclutions prepared
with TH HHD4 (F = 039} and 1MW HESOH (P = 004}, Fewer
eckomycorrhizal short roots and tips were formed at pH 4.0
using solutions prepared with 1N 70 meq SOH‘:BO NOj‘but the
effect was not significantly different From seedlings recelving
pH 5.8 solutions,
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ASSOCIATIONS OF THE PIME TIFP MOTH WITH BFITCH CANKER OF LOBLOLLY
FINE. G.B., Runioen =2nd R,I. Bruck, Dept. of Plant Pathology,
Horth Carolina State Univ, Raleigh N,C, 27695-7616

Severe outbreaks of pitch canker, vcaused by Fusarfium
moniliforme var, subglutinans (FKS5), have pccurred in loblelly
pine (Finus taeda} plantations in Eastern Horth Carolina, The
relationship between these outbreaks and severe infestations of
the pine tip moth (Rhyacionia app.) was investigated in 1983
and 1984, Succesaful fscolations of FMS on a selective medium
werz made consistently from a higher percentage of lobleolly
pine lateral shoots exhibiting tip moth damage than From those
undamaged by the moth, In 1984 percentage of tip moth damaged
shoots yielding FMS was correlated with host spacing and half-
sib pine family. FMS wag also isolated from surface sterilized
and non-sterilized tip moth larvae and pupae indlicating that
these stages harbor viable inceulum of the fungus internally
and externally, These data suggest that pine tip moth
infestations may play a signifiecant role in the epidemjology of
pitch canker of loblolly pine in florth Carclina,

482
R MOVEMENT ANIF ROOT LNJURY ON WIND-EXPOSED SPRUCE AND FIR ON
SHBALPTHE S1TES. QleL_kizzo and T. C. llarrisgLon, Dept. of

Lotany and Plant Pathelogy, Univ, of New llampshire, Durbam 03824,

vresth declioe and mortality of red spruce {Picea robens) and
balsan Pir (Abices balsamead on windy subalpine sites in the
White Mtns., NN may be Jue in part teo root damage. Rools of
viposed puerstory Lrees make vertical and lateral mevements that
ukty led v vowl breakape and wounding.  Thousands of weriical
fovements, up Lo b oom, were recorded on wind-exposed Lrees as
they swaved jn winds exceeding 20 mfs (50 mph). Roots on trecs
shodtered within dense canoples moved less than 1 cm.  Desd and
browcn Vine rocts, abrasion wounds and xylem dlscealoration wore
mrye ey ident o wind-exposed than sheltered trecs.  Xylem dis-
voborglion ol woody roots (U.3-2.0 om. dlam.), associated with
wininding e fnvasion by bvmenonvectes, correlated wlith prowth
deedine on windy slres.  Red spruce appedrs to be mors registant
thin Lir to invaslon of wounds by root eot fungi, conscquently,
rout datihige way be less important en apruce than on fir in
vontributing Lo wrowth deeline and mertalicy.
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CHANCES TN WATER POTENTTAL COMPONEXNTS IN LONGEPOLE PINE
SEENLINGS INOCULATED WITH ARMILIARIA MELLEA. Kazuo SUZUKI,
Faculty of Agriculture, University of Tekvao, Teokyo, Japan 117;
Eennoth 1. MALLETT, Department of Plant Sclence, University of
Alborta, Edmonton, Alberta, Canada TEE 26GA; and Yasuyuki
HIRATSURA, Morthern Forest Hescarch Centre, Canadian Forestry
Survice, Edmonton, Alherta, Canada TENH 385

Pressure volume rolations wsing the pressure bomb technigue
have been applied to prediel changes in lenf water petencial
(1;{—.-4(,;-?({!)} in wvarious plants, including conifers. Water
notential components f_&x’?) in lodzepple pine seedlings

were measured for co. 2 months after inoculation with Armillaria

mellea and were compared with water—stressed and non-inoculated
seedlings.  Changes in water potentinl components were
determined before and after visual symptoms appeared. This
technigue of monitoring disease development hefore the
appearance of visual symptoms may he useful for studying
pathogenesis of rervtain kinds of tree diseases.
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NIFFERENTIATION OF PERONOSCLEROSPORA SPECIES BY ISOZYHE

ANALYSTS. J. A, Micalesd, M. R. Bondel, ¢. L.
PetersonDd, and W, E. Fry#®, @&pept. Plant Patholopy,
Cornell Univ., Ithaca, NY 14853: DUSDA-ARS Plant Dlsease
Research Laheratory, Frederick, MD 21701

Peronosclerospora sorght, P. sacchari, and P. phili{ppinensis
cause Important downy mildew diseases of sorghum, sugarcane,
and maize; CEthese organisms are d¢ifficult to differentlate by
merphology. Isozyme znalysis was used to detect 28 presumed
genetic locl, coding for 26 different enzymes, in 3, 3, and §
lgolates of P. sorghi, P, sacchari, and F. philippinensis,
respectively, Twenty-five locl were polymorphic and could be
uged to detect genetlc variation. A malze igolate of P.
sorghf from Thalland had no alleles Iin common at 25 of 28 loeil
with maize-sorghum isolates from Argentina and India.
Peronosclerospera saccharl and B. philippinensis shared at
least 22 alleles and may be conspecific. These results
lodicate that Isozyme analysis can be used to ¢lucidate
genetic and taxonomic relationships among taxa,
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INTERCERTIONS OF TILLEPTA INDICA AT THE CALTFORSIA - HMIFRTA HRIETH
IN MEXICAN RALLROAD BOXCARS, T8, Bnrplynakﬂ, T.T. HnLnumurn]

aml M.R. Bonde: MSUA—APH[S—PPQ Calegaoa, Ch 9224l “rUDEA LT/ 8
5t ., Bacramento, ¢A 95814 and %SDA-RHS PDRL, Frioderien, #Mh 170l

Tilletra yndica (Mitra) Mumi. 0= Hegvonsia tndicar, the puathogen
canginyg Karnal bunt ot wheat, has heen present o an Mexsoo slenor
1971, The disease has not breen ceported 1n bhe United 510 no;

any 1nfestarion would result an o tomediate quarantine action. A
Federal Puaruntine restricts the gmpurtation of wheat trom Mexiec.

On Oceober 19, 1983, USDA 1nspeciors collectrd wheat kernels feom
a Mexican boxcar at Calexico, UA.  Subsequently, thoese folilo-

speres were 1dent:fied us 7. andica.  Laborarory analysis usiog
a centrifuge wash technigue uf dust and debris restited n Lhe
recovery of telhospores of T, indica in % of 20 sampios, Fow of
the telivspores were viable and Jerminatod to grovuce typreal

sporidia. These bogears are a potential source of inoculum ot
T. indica into the United States.  In Docember [9H4, USDA placod
restriciiens on the movement of Mexlcan boxcars 1nto i Holted
States.

487

SCANNING ELECTRON MICROSCOPE OBSERWATIONS ON TELIQSPORE SHEATH

AND EXQSPORE [N SOME NEQUOSSIA AND TILLETIA SPECIES. b, W, Showers,
J.M. Krupp and T.T. Matsumoto. California Dept. of Food and
hgriculture, 1220 N St., Sacramenta, CA 95814,

The characteristics of the sheath and exospare are important
criteria an the raxopomy of Ustilaginales, The sheath surround-
1ng teliospores of cerrain smut fungl prevents scanning electron
microscope observations of the exospore. Controversy exists in
the classification of the smuts placing Karnal bunt of wheat and
kernel smut of rice 1nto either of two gener:, Meowossia or
Filletia. Three known species of Neovossia and Taillectia were
experimental ly yreated with various chemical and cnzymat ic
procedures to remove the sheath., Sodium nypochlorite and warm
porassium hydroxide in ethanol removed the shearh, but caused a
distortien of exospares. Ten cnzymes, lndividually and tn com-
hination, were tested. Chitinase eppearcd to be most etlective
tn removing the sheath with minumal distortion 1o the exosporc.
In summary, the teliospores showed a wide range of exuspore
varyation following shearh removal.
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A NEW RACE OF SUNFLOWER DOWNY MILDEW. T. J. GULYA, USDA-ARS
and Dept. Plant Pathology, M. 0. State Univ., Farge, [R sdlub,
and N. V. Rama Raje URS, Dahlgren & (o., Crookston, {H bullo

& new race of sunflower downy mildew, Plasmopara halstedii, was
identified on the basis of its avility ta infect genotypes
having the P11, P1,, P13 or Ply resistance genes, The race,
designated #4, was initially recoveres from a field in north-
west Minnesata and has since been confirmed in low proportions
from zoosporangial collections from botn North and South
Dakota. Examination of zoosporangia stored in liquid Hy has
varified its oresence as early as 1987, Al sources of the H1y
gene, which governs resistance to race 3, are susceptivle to
race 4, including USPA germplasms D=2 and M4=2 {derived from
Russian cultivars Hovinka and Progress), HA-R4 and Ro {derived
from frgeatine culbivars Saenz Pena fd4-1-¢ aml Guayacan 1A},
and the Romanian inbred RF-obvow. Resistance Lo races 2, S and
4 has been identified in solections from crosses of USiW inbred
HA-¢Y with Helianthus argophyltus, H, petiolaris, and H.
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PYVERW LR IERING MPCROBTAL POPULATIONS 1IN WHEAT STRAW INFESTED WITH
IROPHURA TRITECL=-REPENTIS. W. PUender aml 5, Wootke, iept. of
Plant fitholoagy,

Fansas State University, Manhactan, RS A6506.

Wheat steaw Trem a | ield with a kigh incidence ol tanspol was
eullevieml at prain maturity {Jduly) and either haried in soll or
placed i Lhe surface to simulate conservvation-tillage residues,
Mivroblal populations were estimated by grinding skraw sepments,
alter washing Lhem and removing 1’\'r0n_Ehor'1 (Pt) asconacps, and
platiog on several media. Pt ko surface straw decteased [rom
1600 to BOO cfufem? botween August and March, and in buried
straw (rom 20 to nondetectable. In March, maturée pseudothecia
were abundant on surface straw but extremely rare on buried
straw. Population of Septoria aedorum {Sn) also decreased great-
ly in buried straw while remaining hizh in suerface straw. A var—
fed communily gl Funst, inetuding Trichuderma and Pythlum, and
high populations of actinomycetes developed in buried straw. In
surface straw the actinmomycete populavion was low and the variety
of Fungi {(Pr, 8n, Alternaria, Cladosporium} changsd littvle from
July to March. Bacteria counls did net differ between treatments.
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TIUE EFFECT OF CULTURAL PRACTICES ON AGGREGATE SHEATH SPOT OF RICE
TN CALTTORNLA. P, 8. Guunell and R, K., Webster, Department of
PlanL Tatholegy, University of California, Davis, CA 95616

Aggregate sheath spet (AGSS) of rice caused by Rhiroctonia oryeae—

satlvae has beeome endemic in California rice lields, The impact
of cultivar, rate of applied nitregen, and seeding rate on dis-
ecase development were assessed over a three year period. Inci-
denee and scverity of AGSS were Found to be primavily dependent
on the cultivar prewn. In gemeral, short-statured rice cultivarsa
were found to be more susceptible to disease than tall-statured
culcivars. The effect of nitrogen on disease development of

AGEY waz often cultivar specific, but overall discase incldence
and seoverity was greatest art lower nitrogen levels., The rate of
seeding resulted In little or no effect on severity of AGSS .
Though AGS5 is endemic in California, evidence Iindicates that
the disease is not causing significant yield losses. Stem rot

of rice causcd by Selerotium aryzae whieh is alsoc widespread in
California rice fields, iIs more severe at higher nitrogen levels
and I1s wsually more aggressive on those cultivars which are least
susceptible to aggregate sheath spot.
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HOREZONTAL DESTRIBUTION OF RHIZOCTOMIA SOLANI {AG-1) SCLEROTIA [N TEXAS
RICE SOILS. S$.B. Belmar and R.K. Jones, Tx. Agr. Exp. Sta,, Dept. of
Flant Pathology & Microbiology, Callege Station, TX, 77843

Rhizoctonia solani [AG-1) causes sheath blight in rice and aerial web
bTight in soybeans. Sclerotia serve to overseason the fungus and are
the primary inoculum for these crops grown in rotation, The harizontal
distribution of sclerotia was determined for a 0.52 ha site within each
of two camercial rice fields, Soil cores, approximately 440 c¢ms, from
four concentric 9x9 matriz patterns having .33, 1, 3, and 9 m between
sampling points were taken. Sclerotia were extracted from s0il1 using
elutriation and counted using 10X magnification. Recavered sclerotia
fram 576 cores ranged from 0-44/cere, Variance to mean ratios for the
0,33, 1, 3, and 9 m matrices were: 11.95/11.58, 23.39/12,20,
16,30/9,73, 70.22/16,43, for site A and 1.07/0.95, 10,93/2.33,
4,18/1.52, 3.51/1.23 for site B, The respective estimates of the
clustering parameter K were: 36242, 1330, 1440, 502 and 7.52, 0.63,
0.87, 0.67. A disease incidence reading taken at the rice panicle
initiation stage for the 9 m matrix showed variance to mean ratios of
65.81/4.96 and 91.00/8.54 with clustering parameter estimates of 0.40
and 0,88, respectively.
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EFFECT OF TEMPERATURE AND PHOTOPERTOD ON RESISTANCE OF
ORCHARDGHASS TO STAGONOSPORA ARENARIA. R.T. SHERWOOD,

r.C. BERG, AND K.E. ZEIDERS, ARS-USDA, U.5. Regional Pasture
Research lLaboratory, University Park, P4 16802

Plants of one susceptible ard five resistant genotypes of
Dactylis glomerata were inoculated with §. arenmaria and
focubated at 22 C for 48 hr. BRefore and after incubation the
planes were maintained in cool (16-20 £} or warm (26-30 C}
conditions with short (8~% hr} or leng (15 hr) daylengths, in
preenhouse qind growth chamber trials. Teaves of the
susceptible genotype always developed larpge spets. leaves of
resistant genotypes In cool, long-day conditions developed
small spots, and in warm, short-day conditions developed large
spots.  There were differences among genotypes in cool,
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shore-day and in warm, long-day treatments. Some genotype X
temperature and genotvpe X photoperiod interactions were
sipgnificant. Thus resistarce to purple leaf spor may be
anvironmentally unstable.
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INFLUENCE OF TILLAGE ON GRAY LEAF SPOT DEVELOPMENT AND HUMBERS
OF AIRBORNE CONIDIA OF CERCOSPORA ZEAE-MAYDIS, G, A, Payne and

H. E. Duncan. Dept Plant Pathology, North Carsolina State Univ,,

Raleigh NC 27695-T616.

Four tillage treatments (fall plow, [all disk, spring plow, and
no=till planting in cern stubble) were compared lfor their
influence on gray leaf spot development and numbers of airbarne
eonidia of Cercospora zeae-maydis, In 1984, lesions appeared
earlier (2 days before tassellng) and disease was greater at
each evaluation date in the no=till plots than in the other
plota, By 9712, the numbers of lesions on the fifth leaf above
the ear averaged 72 and 36 for the no—till plots and for the
other tillage plots, respectively., There were no differences
in disease severity among the other treatments, Conidia were
first trapped /23, 5 days after planting, but collection was
erratic, Levels of airborne conidia increased begining 7/27 in
all the plots with the greatest number of conidia cellected in
the no-till plets. Effects of tillage on disease severity and
the number of airborne conidia were similar in 1983, but the
gverzll level of disease was less than in 1984,

494

SPREAD OF CORN ANTHRACNOSE FROM SURFACE RESIDUE. P, E. Lipps ,
Dept. of Plant Pathology, The Ohio State University, OARDC,
Wooster, OH 44691.

Anthracnose leaf blight was menitored throughout the growlng
geason to determine the spread of disesse from corn residues on
the soil surface in the center of two plobs maintzined under
continuous corn or a corn—soybean rotation. The nunber of leaves
with lesions per plant from 28 to 70 days after planting and the
percentage of plants with stalk rot at the end of the growing
secason was negatively correlated (<0.01) with distance from

the residues in both plots. The difference (P<D.01) in

slopes of regression equations indicaced cthat leaf hlight spread
more rapldly within rows than across rows. More leaf blight and
stalk ror sccurred in the continueus corn than in the
carn=soyhean rotatinn atp various distances from the residue area.
Results indlcate that disease spread was influenced by
orlentation of corn rows in relation to the inoculum source and
by cropping history.
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MICROORGANISMS ASSOCIATED WITH PECKY RICE. Fleet N. Lee, N. P.
Tugwall, 6. J. Weidemann and W, L. Smith. University of
Arkansas, P.0. Bex 351, Stuttgart, Ar 72180.

Bacteria, yeast and fungi were jsolated from "pecky™ (dis-
colored) rice kernels and tested for pathogenicity. Developing
rige caryopses in the dough stage were wounded through a small
hole in the glume, inoculated and allowed to mature. Control
kernals inoculated with sterile water developed a light brown—
ish discoloration at the wound site, Inpculation with Nematp-
spora goryli isolated from soybean resulted in a black dis-
coloration seldom extending 1 mm beyond the wound site and was
atypical of pecky rice. Grain inoculated with heat-kitled bac-
teria, yeast or fungi dewveloped similar symptoms. Inoculaticn

{Trichoconis} pa
uvsually resulted in a black brown discoloration extend1ng 2 mm
or more from the wound 5ite and in some instances discoloring

the entire kernel, F. oxysporum-inoculated grain occasionally
developed a creamy tint or mycelium above the seed coat.
Symtoms in all fungi-inoculated grain resembled those of pecky
rice.
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RESPONSE OF COTTON TO TEMIK-TSX AT VARIOUS PLANTING DATES.

S. Micinski and P, D. Colyer, Louisiana State University Agri-
cultural Center, Bossier City, LA 71113,

f study was initiated in 1984 at the Rad River Research Station
to evaluate the response of cotton to in-furrow applications of
Temik-TSX at various planting dates. Deltapine 41 was planted
with and without Temik-~TSX on 15 planting dates from April 4
through May 11, 1984, Generally, application of Temik-T5X had



no affect on stand counts throughout the planting dates. How-
evar, treatment with Temik-TSX resulted in fewer thrips,
increased bloom counts, and greater yields on mest planting
dates. The significance of these results on cotton production
will be discussed.
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EFFECT OF ACREMONIUM WILT OM SORGHUM IN PIJSND‘LF?AS. GC. Inf_aj_l_l. D.H,
Meckenstock®, RMolasco”, apd R.A Frederiksen®, “Department of Plant
Pathology & Microbiology, “Dept, Soi% & Crop Sciences, TX. Agr. Exp.
Sth., College Station, T¥ 77843, and “Recursos MNaturales, Region Sur,
Choluteca, Honduras.

A survey of sorghum areas in Honduras revealed the presence of
Acremonium wilt on 'criollo’ land races and on improved sorghum
cultivars., Comparisons of healthy and diseased pairs of plants
showed highly significant differences for grain weight and number of
grains per panicle in a susceptible introduced cultivar (BTx623) and
in criollos. Healthy BTx623 plants yielded 36% higher and had 24%
more grains per panicle than diseased omes, Healthy criollo sorghum
yietded 33% higher and had 26% more grains per panicle than diseased.
In addition, BTx623 healthy plants were 5% talter, had 52% longer
panicle exertion, and were 16% heavier in 100-grain weight than
diseased ones. These differences were all highly significant. Both
healthy criollos and BTx623 had significantly lenger panicles {11% &
3%, respectively) than diseased plants. Cultivars 50328, 77081,
GFR148, SC110, and SC414 were rated resistant.
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SOME EPIDEMIOLOGICAL ASPECTS OF WHEAT LEAF RUST IN MIROCCO,
B. Ezzahiri, A. P. Roelfs, and J. R, Burleigh, Dept. de
Phytopathologie, 1.A.¥, Hassan II, Rabat, Moracco, and Cereal
Rust Lab,, USDA, ARS, Univ, of Minn., 5t. Paul, MN 55108

Wheat leaf rust was found to oversummer on volunteer wheat in
an irrigated area along the Atlantic coast, Rain samplers,
spore traps, and multi-tocation plantfng of a susceptible
cultivar in trap plots were used to detect areas where the
increase of primary inoculum cccurred, [hanges in cultural
practices, including an increased area being irrigated thereby
permitting continuous cropping and the increased popularity of
bread wheats compared to more resistant durums may explain
increased importance of leaf rust, One hundred and thirty-two
single pustule isolates of the pathogen were used to inoculate
twelve host lines with a single gene for resistance, Thirteen
virulence combinatigns of the pathoegen were detected, The
virulence combination equivalent to the UN race 13, made up 80%
of the total isolates, The most popular bread wheat cultivars
were susceptible to mest isolates,
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DEVELOPMENT AND SPREAD OF COMMOM RUST [N MODERATELY RESISTANT
AND SUSCEPTIBLE SWEET CORN HYBRIDS, J. M. Headrick and J. K.
Pataky. Dept. of Plant Path., Univ. of IL, Urbana 61201,

Effects of host resistance and moisture on the development and
spread of common rust of maize (Pucctﬂig surghi) were measured
in a disease gradient study that™included 2 replications of a 2
x 2 factorial. A single fnoculated plant served as an infection
focus in each of eight 120 m2 plots of sweet corn hybrids
Florida Staysweet {susceptible) and Sugar Loaf (moderately
resfstant). Half of the plots were irrigated. Rust incidence
was evaluated on a per leaf basis at 2 to 4 day intervals in 5
directions at 5 distances from the focus, Significant
differences were observed for hybrid x distance and hybrid x
time interactions, The least squares lipear regression models
of rust development were: ¥ = -35.0 - 30.7D + 2.16D2 + 8.87 -
0.137¢ + 0.770T - 0,057T02 (R2=D.88 and ¥ = 27.7 - 25,50 +
4.3002 - 0.21p3 + 2.17 - 0.15DT {R?=0.83) for Florida Staysweet
and Sugar Loaf, respectively, where D = distance {m) and T =
time {days). The level of resistance in Sugar Loaf appeared to
adeguately limit rust development and spread.
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DEWN POINT MCMITORING DEVICE FOR DISERSE FURFCASTING, Bailey,
J.E., D.K. Thomson, and R, Mmates, Dept. of Plant Fathology,
HZSU, Raleigh, NC 27695-7616

A microprocessor driven device was developed for implementing
Jensen and Boyles' (1966) peanut leafspot advisory model. A
dew point senscr consisted of a thermal electric cooler

affixed to the underside of 2 leaf wetness grid. Water
condensed on the surface of the grid and campleted the
circuit, A temperature sensor imbeded into the printed
circuit bpard on which the grid was silkscreened measured
ambient temperature at t, amd the dew point tamperature at
t.n. Dew point was calcu?ated by a preset program and
covertad to relative humidity for the leafspot model, All
calculations, cooler requlation, time keeping, data recording,
and information delivery was effectad through a central
proceasing wnit using OS5 technology which allows for low
energy conaurption, The wnit is portable and runs on nicad
batteries recharged via solar cella,
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EVIDENCE FOR LONG-RANGE INOCULUM TRANSPORT OF PLERONOSPORA
TABACINA. J. M. Davis and C. E., Main, North Carolina State
Universlty, Raleigh, NC, and W. C. Mesmith, University of
Kentueky, Lexington, KY.

Planetary boundary layer trajectories were caleulated to examine
pathways and timing of lnoculum cransport into teobacco arcas of
west=central Kentucky in 1981 and 1982. Firsr ocutbreaks of blue
mold each year were analyzed using the Atmospheric Transport and
Diffusion {ATAD) model, First vecurrences and eastward spread of
blue mold in these years did not conform te the historical con-
cept of inoculum transport from the southeast. Backward/forward
trajectories supported che hypothesis that inoculum originated
from wild tebacce (N. repanda) in southwest Texas andfor along
the trajectory pathway from Texas to west—central Kentucky. &
set of guidelines or "blue mold trajectory rules' were developed
to identify the most probable trajecterices from hundreds caleu-
lated. A revised ATAD model, 1.e. the Branching Atmospheric
Tralectory {BAT) model, is presently being evaluated. This
model addresse= the problem of restructuring the planetary
boundary layer at che day/nipghe and nighr/day interface.
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OBSERVATIONS ON THE DEVELOPMENT OF RESISTANWCE OF FIELD CGROWK
BURLEY TUBACCO TO BLUE MOLD. W. C. Neamith, Dept. of Plant
Pathology, University of Kentucky, Lexington, Kentucky 40546

Blue mold of burley tebacco, Nicotlana tahacum, caused by
Perongspora tabacina, occurs spovadically in Ky. (Occasionally
activity is present in meost filelds unprotected with fungicides.
More often blue mold will cause damage Iin some [felds while

belng absent {rom others neatby, despite having apparently simi-
lar envireooment and wanagement. Attempts weve made te establish
infections artifically at 54 ol the disease-free sites, following
the appearance uf blue mold nearby. Incculations were made with
3 x 10 sporangla perfml of water during pericds considered con-
ducive for blue mold development from July 1! Lo Aug 20, 1980-
1984. Significant lesion development occurred at only three
sites, At the others, abundant lesions developed onlvy on sucker
reprowth and an occasional {less than 2%) random plant. Leslons
alse developed extensively on preenhouse-pgrown bait plancs placed
in the fields. Field-grown leaves from these sites were found to
be resiscanr when inoculated and incubated in a contrelled
environment along with known susceptible leaves.
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TEMPERATURE TOLERANCE OF PERONDSPORA TABACINA TN THE M.5. M. A.
Moss and C. E. Main, Dept. of Flant Patholegy, Horth Carolina
State University, Raleipgh, NC 2Z7V695-7hlG.

Macroscale eplidemics of tobacceo blue mold caused major crop loss
es 1n 1979 and 1980. Prior teo 1979, the disecase was mailnly con-
fined to plant beds. In the U.5., maximum daily summer tempera-
tures {temp.) of 30C were consldered the limiting factor in dis-
ease development In the fileld. During 1979, 1980 and each suc-
ceading year, summer cemp. higher tham 30C have oceourred with ox-
pected frequencles, yert widespread fleld infection, spread and
damape have occurred. Recent epldemics may have resulted from a
pathogen population adapred to high temp. Computer mapping of
temp. during the 1980 epidemlc and direct temp. experiments in
the phytotron comfirm the hypothesis of temp. rolerance. Iso-
lates of P, tabacina collected prior te and afrer 1979-80 aporu-~
lated after exposure to 36/25C day/night temp. for two days.
Sporangloaporas were wiable, germinated and caused new lesions
at thls same high rtemp. 1t appears rhat high summer temp. no
longer offers an ecological constraint to blue mold and the dis-
ease may be expected to recur in the fleld esach year,
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FACTORS AFFECTING DEVELOPMENT OF COMPUTER-SIMULATED, FOLIAR
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EPIDEMICS 1M MIXTURES OF RESISTANT AMD SUSCEPTIBLE PLANTS,
C, €. Mundt and K. J. Leanard, Dent. of Plant Patholoqy, North

Carglina State Univ., Raleinh, BC, 27695-7616.

A modified version of the computer simuTation model EPIMUL was
used to study the effects of host genotyne unit area, spatial
distribution of initial disease, and steepness of pathogen
dispersal gradients on epidemic development of foliar disease
in mixtures of resistant and susceptible plants, The disease-
reduc ing effectiveness of the mixtures relative to pure-line
suscentible nopulations decreasgd as genotype unit area
increased from 0,0025 to 0,36 m*, This decline was more pro-
nounced when initial disease was uniformly distributed than
when initial disease was concentrated in a single focus, The
effectiveness of the mixtures also declined with increasing
steepness of dispersal gradients, hut more so when initial
disease was uniformly distributed than when initial disease was
concentrated in a sinqle focus.
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DECISION MODELS TO ATD IH CONTROL OF SQOTY BLOTCH ANO FLYSPECK

DISEASES OF APPLE, Harvey J. Gold and Turner B. Sutton, Biomathe-

mathematics Program, Statistics, and Department of Plant Pathol-
ogy, North Carolina State University, Raleigh, NC 27695.

A model is presented for the optimal timing of chemical sprays to

control the diseases sooty blotch and flyspeck of apple. The
model accounts, at a simplified Tevel, for dynamics of disease
progress, chemical inhibition of disease spread, decay of fungi-

stat, cost of control, and market structure for apple. The model

is used, together with the formalism of decision analysis, to

determine optimal spray intervals and the way in which uncertain-

ty as to actual system parameter values influences the optimal
spray interval. Tt s concluded that the decision as to chemical
treatment is logically divided into two steps: whether or not to

treat, and level of treatment. Expected crop guality is the most

important determinant for the first step: fungistat decay rate
for the second. Recause of asymmetries in the econnmic loss
curves, uncertainties lead to lewels of treatment considerably
above the deterministic optimum.
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DISEASE PROGRESSIOW OF ALFALFA LEAF SPOT. W. M. Thal and . Lee
Campbell. Department of Plant Patholegy, Worth Tarolina State
University, Raleigh, 27&95.

Frogression of alfalfa leaf spot, caused primarily by
Leptosphaerulina briosiapa, was monitored to compare
characteristics of disease development among five alfalfa
cultivars and gsuccessive harvests within a growing season.
Disease severity was assessed visually at 5- or 7- day
intervals from March to October in replicated experiments at
two locations in Wake Co., WO, Assessments were made on two
randomly selecked J8-cm sections in each half of the center row
of three-row plots. Plant height, plant growth stage, degree
of defoliation, and percent coverage of debris on the soil
sur face were also determined at each sampling date. Rate of
disense progression and the shape of the disease progress curve
were generally similar among cultivars, but varied among
harvests. There appeared to be an effect due to carry-over of
inoculum between the first and second, and third and fourth
alfalfa harvests. Thus, hoth enviranment and previous discase
level appeared o affect disease progression over the season.

507

FLOODING~-DEPENDENT RESISTANCE TOQ RICE BLAST. _Chucmshl-lcc Kim,
M. C. Rush and D. K. MacKenzie, Dept. Flant Path. and Crop
Physinl,, La. Apric. Expt. Sta., La. State Univ. Agric. Crr.,
Baton Roupe, bLo. TDBO3.

Blast epldemivs in replicated plets of the rice eultivars Brozos
and M-201, originating from peint sources of Inocculum wf race
IH-1 (Pyricularia oryzae Cav.}, were studied for the effects of
suil flooding, Uisease progresscd rapidly in unfloaded {(upland}
plots of both cultivars, but was preatly reduced in Flooded
plots.  Mralnlng flooded plocs at paniele initiation did oot in-
cregse Lhe rate of disease development, Flooding upland plots
reduced dlsease development in Brazos but not in M-201, lLesion
nunber per tiller and conidia per lesion were significantly
preagter under upland conditions. lesion size was not affecced.
Relative humidity was higher in flooded plots. Ambiant ailr
temperature amd leal welness duration did not vary significantly
belween treatments.  Available evidence suggests that [looding
affects resistance by reducing the number of successful infec-
Liong,
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CLEISTOTHECIA: THE SOURCE OF PRIMARY INOCULUM FOR POWDERY
MILDEW OF CRAPES IN NEW YORK. R. €. Pearson, New York State
Agric. Expt. Station, Cornell University, Geneva, NY 14456,

Grape leaf segments bearing many cleistorthecia of Unclnula
necator (fchw.) Burr were overwintered in the field. These
gegments were retrieved in spring and soaked in water for

1-6 hr. Segments were then placed over glass slides ar detached
healthy grape leaves in petril dishes. Spores discharged onto
glase slides were found in groups of 23-5 and occasionally
germinated. They were identifled as ascospores hy comparison of
their size, shape, and appearance to ascospores in crushed
clelstorhecia. Germinated egpores in the center of 5- to 7-day-
old powdery mildew colonles on detached grape leaves expuosed o
cleistothecia were identified =8 ascospores. Powdery mildew in
the vinevard appeared filrst as discrete colonies on leaves of
15- to 2D-cm shoots arising From the head of cane-pruned wvines,
always Iin close proximity to bark. Bark collected,from dormant
vines In early spring averaged 7 cleistothecia/cm” . Vineyard
surveys fatled to find evidence of perenmation in infected buds.
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EFFECTS OF TEMPERATURE, ROTL WATER POTENTIAL AND THEATMENT
DURATTON NN PERFORMAMCE OF PHOMOPSTS-THFECTED SOYBEAN SERDS. M,
L. Blrason and R, 8. Ferriss, Nept. of Flant Patholopy,
riversiry of Eentucky, Lexington, KY 40544,

fovhean secds fnoculated or not inoculated with Phomopsis =p.
were incubated in soil Far 3 days at 12,18,24,30, or 3 C and
sotl $m=—.ﬂ1 or =15 bars, then for 1B days at near-optimum
temperature /s0il moisture. Tn the =153 har treatment, inceulated
serds pave significantly lower establishment (ES) than controls
at 12 and % C For hoth pasteurized and untrrated soil. 1In the
-1 har treatment, ES from inoculated seeds clasely resembliod
contyols, Inpcutated and contral seeds were also incubated for 0,
1,7, A ar 10 days at soil $_ ==% or -50 bars, then soil woisture
was optimized. Far both soul wm treatments, tnoculated sceds
generally had lawer T3 than controls for treatments »=3 days.

ES was lower in =50 than {n -5 har so0il for all creatmonts =%
Adays. These data indigate that soil mm, temperature and
duration of dry so0il canditions interact te influence ES [rom
Phomopsis-infectod seeds.

510
AMOUNT OF DEFOLIATION CAUSED BY PECAN VEIN SPOT DISEASE,

R. 5. Banderlin, Louisiana State Unlv. Pecan Kesearch and

Extension Statdon, LA agri. Exp. Sta., LA State Univ, Agri.
Ctr., Shreveport, Lia 71135,

The amount of defoliavion caused by wvein spot on pecan, cuov.
"Success', was monitaved For a 4 yr. period from 1980-1%33.

The majority of the leaf loss caused by vein sput occurred [rom
the end of August tw the end of Octeober cach year. The percent
of defoliatlon that took plave during this cime peried for (980,
‘81, '82, '83 was 79.5, Bl.%, B4.5, and 69.3, respectively, Tor
trees on which vein sput was allowed to develop unhindered. The
mean number of vein spot lesionsfleal for coch of these 4 yrs.
was T4.9, 75.4, 34.4, and 44,3, Trees that were sprayed with
benomyl Tunglecide had mech lower lesion numbers.  The treated
trees still averaged 21.7 percent defolintion.  This was
surprisingly hipgh and apparently caused by rhe inability Lo
complecely contral wvedn spor in addirion to mite and aphid
damapge. Although vein spob caused severe late scasoen defali-
ation, it did not appear to affect nut qualiry.
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SPATIAL DISTRIBUTION OF SYSTEMIC DOWNY MILDEW, CAUSED BY
PERONOSCLERQSPORA SORGHI, LM SORGHUM FIELNS. W. Schuh and R,
R. Frederiksen, Department of Plant Pathology and Microbiclogy,
Texas Agricultural Experiment Station, College Station, TX
77843,

The spatial distribution of sorghum plants systemically
infected by Peronosclerospora sorghi was determined at twoe
locatfons using Morisita's (Res. Popul. Ecol. IV:l, 1962) index
of dispersion, The disease incidence was recorded 5 and 10
weeks after planting. At each Jocation, 1300 contiguous quad-
rats were assessed. The index showed a statistically signifi-
cant departure from random distribution for all guadrat sizes
at each location, At 10ﬁ?tion A, the index had the highest
value with?.ﬁﬁ at the Im© gquadrat sfze, the lowest thhl.l§
at the 64m* quadrat size; at 1Ufati0n B, 2.38 for the Im

quadrat size and 1.1 for the 128m“ quadrat size, respectively.




A higher index represents a higher degree of ¢clumping. The
plotted index was unrimodal at locatfon A, bimodal at location
E. {lumps were srganized in a hierarchical structure,
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BOTATO YIELD LOS5 AND VERTICILLIUM INOCULUM DOSE RELATIONSHLPS
FROM WISCONSIN PFIELD EXPERIMENTS. 5. §. Adams and D. !. House,
bBepe. of Plant Pachelogy, Univ. of Wiscensin, Madison, WI 53706

Ficld experiments were conducted in 1984 on loamy sand solls at
Hancock and Rhinelander, Wiscunsin to determine the relation-
ships hetween applied and assayed levels of Vertieillium dahliae
incculum and petato yield loss measures. & dried and ground
fungal - rye mlxture, containing micruselerotia from a virulent
isolate, was tilled inte the soil at planring to pive trzatment
duses, S0il samples were taken immediately, dried for 3 weeks,
and assaved by soll dilutieon plating. Assayed inoculum levels

at llancock and Rhinelander averaged 37 and 7%, respectively, of
applied duses over a range ol 60 - 6004 applied propagules per
geam of soil (ppgs). Recovery efficiencies tended to decrease at
the hipgher doses. At both sites, no significant yield loss was
noted bolow 5 assayed ppgs, and a maximum loss of about 10% of
tuber Fresh weipght cccurred at 1% or more ppes. Slightly higher
dry matter lusses were recurded at Hancock. Results apply to
Russct Burhank potatoes grown at commercial densicy.
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ROLE OF ANTIBIOTIC BIOSYNTHESIS IN RAIZOSPHERE DISEASE CONTROL:
GENETIC ANALYSIS OF ANTIBIOTIC BIOSYNTHESIS IN A PSEUDOMONAS
FLUORESCENS STRAIN, Meal I. Guiterson, Janet 5. Ziegle, Tamara
J. Layten and Gareth J. Warren, Advanced Genetic Sclences,
Ine., 6701 S3an Pable Ave., Oakland, CA SQUGQDSH.

& number of fluorascent pseudomonads isolated from the
rhizosphers protect plants against infection by root pathogens
and secrete antibioties. The role of antiblotiec blosynthesis
in disesse protectlion has not been tested rigorously. To
perform such a test, mutants lsogenic to the wild type straln
must be constructed, A& fluorescent pssudomonad, HY37a,
produces antibioctie and protects ecetton seedlings from Pythium
ultimum-induced damping-off. Mutants defieient in antibiotie
bloaynthesis were iseolated uzing NTG mutagenesis. Mukants were
¢lassified based on the ability ko cosynthesize antiblotic when
plated in pairs. Cosmids containing genes for antibiotie
bicsynthesis were identified by complementing mutants with an
H¥3T7a library., To cobtain isogenic mutants, wild type genes in
H¥37a were replaced by non-revertable mutant alleles
constructued in eaeh cosmid,
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ROLE OF ANTIBIGTIC BIOSYNTHESIS IN RHIZOSPHERE BIOQUGMTROL
FOTEMTIAL OF PSEUDOMONAS FLUORESCENS STRAINS AND DERIVED MUTANTS
ALTERED IN ANTIFUNGAL PROFERTIES. T.V. Suslaow.
Sciences, Ine., 6701 San Pable Ave., CA G4G0F

Model systems utilizing Hesperia Fine Sandy Loam {(HFSL}, cotton,
Pythium ultimum, and Pseudomonas {luorescens stpains NZ130 and
Hv37a have begun ko elucidate the role of antifungal compound
biosynthezis in bisological control. Strains NZ130 and Hv3Ta
produce Fe''t pegulated and Fe'?* independent -compounds,
respectively, highly inhibitory towards P. ultimum and a
diversity of other fungi. Significant increases 1n cotton
emergence and survival are observed in HFSL naturally or
artificially infested with P. ultimum following sesd treatment.
Mutants (NTG) of these strains deficient in anti-Pythium
biogynthesis did not signifiecantly increase cobton emergence neor
differ significantly from parentals in rhizosphere colonlzation.
Genetic analyais of cloned DNA complementing anti-Pythium
activity {Cutterson et al, Gill et al) will elucidate the
bigsynthesis of these compounds and provide defined mutants to
more precisely define their role in rhizosphere biocontral.
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Efficacy of INA® deletion mutant strains of
Pseudomonas for biclogical control of frost injury to
strawberry blossoms. Lindemann, J, Suslow, T., Joe, L.
and Moayeri, A. Advanced Genetic Sciences, Inc.

Strawberry blossoms from commercial fields in Oreggn
and California harbored ice nucleation active [INAT)
Peeudomonas syringae (Ps} and P. fluorescens biptype A
{PfA}. IHA™ deleticn mutant derivatives of each

Advanced Genetic

species were developed using marker exchange tech-
nigques {(Green, Corotto and Warren, 1985). Blossoms of
greenhouse grown strawberry plants were spray inog-  _
ulated with pure cultures or mixtures of INA  and INA
bacteria, incubated under mist, assayed for bacterial
populations and subjected to Ereezing+temperature§.
INAT PfA inhibited growth of both INA™ Ps and INA
Pfa, and protected 60% of blossoms at -3 C, whereas
100% of control blossoms were frozen at -3 C. INA™ Ps
protected against freezing caused Ey INA' Ps but did
not inhibit or protect against INA® PfA.
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A SELECTINE MEDIHM FOR ATHELTSA BOMBACINA. L. 5. Youog and J. H.
Audroews, Dept. of Plant Pathology, Unlversity of Wisconsin-
Madison, Madizen, W1 53706

A selective medium (AR} was devcloped tur quantifying A.
bumbacina, o basidinmy:wte antagonlst to the apple scab patho-
gen. It consisted of an infusinn from 200y of unpeeled pota-
toes per Licer, 2¥ apgar, 50 ppm Benomyl, 100 ppm chlortetra-
cycline HCL, and 200 ppn streptomycin sulfate. Compact, white
colonie . of A. bombacina were disvinetive on this medium afrer
6 weeks at A°C. Sterlle and nonsterile apple Ieaves were inoc-
ulated with A. bombaciny and vecovery was measured by two
mechods, (1) Monsterile leaves were Imprinted on PAl or potato
dextrose agar (FDA), Maximum recovery, expressod as percont
lnoculated leaves roecorded as posltive afrer incubaciun, was
53% on PDA and 1003 on PAB. (¢} Leaves were homopenized
ndividually in buffer aml samples were plated on PAL and PUA.
Maximum recavery, oxproessed as pereent A, bombacina [rom non-
sterile leaves versas steriie Leaves, was 07 on PDA and 26% on
Phbi,
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BACTERIAL ISDLATES CONTROL PHYTOPHTHORA ROGT ROT OF PERSEA

INDICA AND LUPIN. M. K. Kellam and M. D. Coffey, DeplL. of
Flant Pathology, Univ. of Callfornia. Riverside, CA 92521.

An avocade pgrove was ldentified where PhyLophthora clnanamomi
{Pe) was present for 30 yr, yet susceptible rooLstecks showed
ne sympioms of decline. Pe in sell averaged 3.1 propagules per
¢ f(ppg) and 252 of roots recovered were infected wilh Po. A
total counl of bacteria on King's B medium averaged B.7 x 10!2
per g of soil. Bacteria from this site were gereened for anta-—
gonism to Pc using Pereea indica (P1) and Lupinus angustifolius
(blue lupin} as susceptlble hosts. Lupin seedlings were dipped
into a bacterial suspension, planted into an avecado fleld seil
ariificially infested with Pe (~ 30 ppg), and grown For 3 wk.
¥i seedlings were dipped 1nte bacterial suspensions, planted
into uninfested soll fer 2 wk, then transplanted into infested
goll and grown For an additional 2 wk. Tmmediately afLer
planting both lupin and P1 planta were drenched with 20 ml of
bacterial suspension. Eoot rot was assessed by plating roots
onto & selective wedium, Six of 30 bacterial isclaLes reduced
root Ttot by 20-25% and by 25-40% for Pi and lupin, respectively.
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A OOMPUTER MODEL FOR EVALUATING FOLIAR BIQODOMTROL AGENTS.
G.R. Knudsen and H,W. Spurr, Jr., USDA-ARS, Tobacco Research
Lab., Oxford, MC 27565

Foliar disease biocontrol has been hindered by unpredictable
field results, Survival of control agents and their
interactions with pathogens occur in a dynamic envirorment, A
systems approach helps to uxderatand these complex processes.,
One such approach (knowledge—based or "expert" systems) uses a
set of decisiomrmaking rules (shell) coupled to a knowledge
base of facts and observations, A computer simulation of
Cercospora leafspot of peanut is the shell component of one
such system, Disease progress is predicted as a function of
weather, pathogen characteristics, plant growth, and control
agents, The knowledge base contains epidemiological
parameters, weather data, and results from controlled-
enviromment studies using different biccontrol agent
candidates. The model is used bo optimize spray timing and
dosage, and to predict field results.
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MONOCULTURE OF CRIMSO¥ SWEET WATERMELON PROMOTES 5011,
SUPPRESSIVENESS TO FUSARIUM WILT, D. L. Hopkins, Agricultural
Research and Educarion Cenrver, TFAS, Universitv of Florida,
Leesburp, FL 32749-0388.
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In a study of effect of watermelon menoculture on Fusarium wilt,
Crimson Sweet scemed to have a unique type of resistance to
Fusarium pxysperum f. sp. nlveum that was more stable in 3 mono-
culture than that of other culrivars, In previouvs greenhouse
and fleld tests, Crimson Sweet had been classificd as moderacely
resistant to Fusarium wilt. tHowever, in ewvery vear aftcr che
second of a 6-vear moanculture, Crimson Sweet had less wilt and
higher vields chan the hiphly resistant Calboun Gray, In green-
house bieassays for wilt on the susceptible cultivar Florida
Gianc, rhere was less wilt in soil from monoculture plots of
Crimson Sweet than From choese of Calleun Gray. When fumigared
and nonfumigated Crimson Swect plgf seil were infected with F,
oxysporum f. sp. niveum (1,5 x 107 propagules/p), there was 20%
wilt of Florida Glant In the nonfumigated soil and 100% in the
fumigated soil.

520

VARIABILITY [N SUPPRESSIVENESS OF CONTAINER MEDIA AMENDED WITH
COMPOSTER MUNICIPAL SLUDGE TO RHIZOCTONIA AND PYTHIUM DISEASES.
Hoikink, H. A. J. and Kuter, G. A. Dept. Plant pathology,
OARDC-DSH, Wooster, OH 44691,

Suppressiveness of pear (CP) and peat container media amended
with composted municipal alodge (CMS5) to Bhizectonia (R} and
Pythiom (P} diseases was determined under production cenditions.
CP media, if conducive initially to R and P, remained conduclve
throughout the production cycle of crops. BSome CP batches were
suppressive to either P, R or baoth diseases immediately after
formulation. Hewever all were conducive within 4 wk aFrer
planting. CMS media varied In suppressiveness from batch to
batch, bur all were suppressive within 4 wk after planting in
outdoor production eystems but not under greenhouse practlees. 4
direct relationship existed between disease suppression bicassay
values and actual disease severity cbserved in Lndustry.
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USE OF COMBINATIONE OF MICROBIAL ANTAGONISTS TO SUPPRESS
RHIZOCTONLA AND PYTHIUM DAMPING-OFF LN COMPOST-AMENDED CONTAINER
MEDIA. Kuter, G. A. and Hoitink, H. A. J. Dept. of Plant
Pathology, OARDC-05U, Wooster, OH 44691,

A variety of fungal and bacterlal antagonists induced suppression
te damping—off caused by Rhizoectonia sclani and Pythium

ultimum in peat media amended with composts. Results

achieved with single antagonists were Inconsistent; one pathogen
was suppressed but not the other, or suppression was cbrtained 1in
media amended with one batch of compost bub not another.
Comblnations of Trichoderma spp. with varlous bacterial
antagonists were more effective in consistently reducing dlsease.
The same combinatiens were not effective in peat media without
compost amendments. Suppreszsion of Rhizoctonla damping-off was
greatest when compost-amended media inoculared with antagonists
were rveplanted. The efficacy of the varipus combinacions
ohtained in plant hicassays could not be predicted from in viers
CesLR.
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BIOLOGICAL ACTIVITY OF SOTLBORNE MICROORGANTISMS AGATINST FUSARIUM
WILT 0OF CHINA ASTER. T. T. Cavileer and J. L. Peccrson, Plant
Pathology Nepl,, Rutpers Undversicty, New Brunswick, NJ 0B903.

Teaperf ey, T, 707 iy,

Four seilborne microovganisms {rdehode
Fitoslatiwn rirenr, and ozwiomonus coraci @) were tested for bio-
logleal activity against Fusaviem wile (Fucasiam asysoopes Foosp.
eerf {7 zterh?) of China ascer. Blocontrol effectiveness was men-
sured in Mumipated and non=-fumipated Field soil planted with
three aster varietles., PRBlocentrel activity was also tested in
the greenhouse by applying the antaponists to plants in cell
packs prior to transplanting to Tusarium-infested soil. A second
experiment tested biolapiecal activity when the antaponists were
added divectly te Fusarium—infested peat-sand mix. P. cepacia
signlficantly Inceeased plant fresh weipht in the field test, &,
uirene and T, haendawen sigonificantly increased plant Fresh
weight and reduced dlsease lneidence In the susceptible variety
'Single Hainbaw'. Antagonists were nat too effective when added
valy to the plant cell packs but were more effective when incor-
perated inte Fusarlum—infested mix prior te transplanting Z-week
old seedlings. W.J. &, E.%. Publ, ¥o., ¥-11270-2-85,
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TARGETING ROOT-KNOT NEMATODE DEVELOPMENTAL STAGES WITH FUNGAL

ANTAGONISTS. J. T. Gaspard and R. Hankau, Dept. of Nematology,
University of Ceslifornla, Riverside, CA 92321.
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Small fleld plets of tomato {Lycopersicon esculentum) cv, Tropic
heavily infeated wlth Meleldogyne {avanica were treated in the
fall, post-harvest, with the nemalode egg parasites Paecllomyces
Iilacinus (PL) =and Verticillium chlamydosporium (V) te target
the large number of eggs present at that time. Fifty ml of PL
or ¥C from 7 day VY8 broth shake cultures was applied/plant.
After treatment plante were killed with a 2% glyphosate solu-
tion to encecurage saprophytie colonizatien of the rToots by
these fungl, Four weeks post-treatment egg populaticns were >
80% lower in the PL and VYC treatments than fungus free
controls. In the spring V( and PL plots were treated with the
nematode trapplng fungue Honacrosporium ellipsosperum cultured
on a vermlculite + bran medium, at a rate of 454 kg/acre. Three
weeks post-treatment surviving juveniles were > 93% lower in
the PIAHE and VC+ME treatments than the untreated control.
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THE EFFECT OF MOTILITY ON WHEAT ROOT COLONIZATION BY FLUORESCENT
PSEUDOMONADS ANTAGONISTIC TO TAKE-ALL OF WHEAT. W. Howie and R.
J. Cook. Dept. of Plant Pathology, Washington State Univ.,
Pullman, Wa 99164,

Several Pseudomonas fluorescens strains antagonistie te take-all
of wheat were treated with WTG to obtain mutantas which were non-
motile. All nenmotile strains were nonflagellated as debtermined
by transmission electron microscopy. Root populations were deter-
mined 10 days after planting at 1-3, 5-7, or 7-9 ecm below the
seed from wheat plants grown in a Thatuna 2ilt loam and a Quiney
loamy fine sand. The two soils were adjusted to -0.2 bars, where
motility should funetien, and at -2.0 bars, where potility should
not. function. There were no significant (P=.05) differences
between root populations of nonmotile mutants and their wmobtile
parents for a given soll or matric potentizl treatment. [Likewise,
nonmotile strains suppressed the development of Casumannomyces
graminis wvar. Lritici as well as their parentals. These results
indicate that reot elongation is the primary means by which
bacteria introduced onto Lhe szeed are spread, in terms of cm
distances, in the absence of downward movement of water.
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SYMBIOTIC ORGANISMS ASSOCIATED WITH PLANT PARTS OF MULTI-ADVERSITY
RESISTANCE (MAR} AND MON-MAR COTTONS. K. M. F1-Zi%, L. S. Bird, M.
Howell, and P, M. Thaxten, Dept. of Plant Patholegy and
Microbiolegy, Texas Agric. Exp. 5tn., College Station, TX. 77843

Twelve MAR and non-MAR cultivars differing in their resistance to
pathogens and insects were grown in the field for two years.
Leaves, squares, and terminals were harvested, The MAR cultivars
had higher populations of symbiotic bacteria (Bacillus spp.) with
rough white {(RW) and smocth white (SW), and unidentified transiucent
(T) colenies on Allen's soil extract agar than non-MAR cottons.
Tamcot CAMD-E and LEBC-3 had the highest concentration of SW
bacterial colonies in all plant parts. Populations of yeast with
red (R} colonies were high in non-MAR cultivars. The ratic of SW/R
and T/R was much higher for the MAR than the non-MAR cottons. The
hiighest concentrations of symbionts were isolated from squares,
followed by terminals and leaves. The results support the
hypothesis that MAR is caused, in part, by specific symbiotic
microorganisms of the host tissues and that their concentrations are
under genetic control.
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AW APPROACH TQ SCREENTMG FOR BIOCONTROL AGENTS BASED UPOM DESIREDR
AGENT ATTRIBUTES. C. M, Kenerley amd J, P. Stack, Dept. P1. Path, &
Micro., Texas Agric, Expt. 5tn., Coliege Station, TX 77843,

The attributes a hyperparasite must have to be an effective
biocontrol agent (BA) depends upon the target propagule and the task
the hyperparasite must accomplish, For hyperparasites of soil-borne
pathogens producing nommetile propagules such as sclerotia, the
follewing attributes were considered desirable: 1) an ability to
adversely affect propagule germination and/or viability; 2) growth
potential through soil; 3} activity over a range of environmental
conditionss and, 4) survival and/or reproductive potential, A
technique was developed to evaluate these attributes. When applied
directly to sclerotia, some hyperparasites rendered 75-100% of
sclerotia inviable. However, when introduced on a carrier into a
sclerotia-infested spil, the hyperparasites were much less
effective; 0-75% sclerotia rendered inviable, Successful screening
for BA may need to incorporate an assessment of attributes in
addition to parasitism,
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GROMTH POTENTIAL IN SQIL OF HYPERPARASITES OF SCLEROTIA. J. P.



Stack, C. M. Kenerley, and R. E, Pettit., Dept. P1. Path. & Micro.,
Texas Agric. Expt. Stn., College Station, TX 77843,

(re important attribute a biclogical control agent of sclerotia of
soil-borne pathogens must possess s an ability to reach the target
propagule. To assess the growth potential in nonsterile soil of
various mpcoparasites, lignite granules impregnated with different
nutrient substrates were colonized by isolates of Chaetomium
glebosum {Cg), Gliocladium roseum (Gr), Trichoderma hamatum (Inm),
T. harziapum (Thr}, and Trichoderma sp, {Tsp), and 1aid in soil
under nylon screens. Over time the top layer of soil was removed
and the screen Jifted to expose the granules. Hyphal extension from
the granules was measured microscopically. Cg, Gr, and Tsp grew
1.3, 0.8, and 0.9 mm respectively, in 24 hr at -1.0 bars matric
potential. Thm and Thr did not extend from the granules mare
than ,1-.2 mm. The influence of soil moisture and temperature and
substrate composition (carben and nitrogen source and C/N ratic) on
the growth potential of these mycoparasites has been studied with
the aim of maximizing growth potential.
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INTEGRATED CONTROL OF PHYTOPHTHORA CINNAMOMI WITH AVOCADO REPLANTS
IN SOUTHERN CALIFORNIA. M. D. Coffey, 5. D. Campbell, and F. B.
Guillemet, Dept. of Plant Pathology, University of Riverside, CA
92521,

CurrenLly, Lhe major thrust of our chemical control program on
avocados 1s concerned with the difficull problem of replanting P.
cinnamomi-talerani rootstocks, such as Duke 7, in soils with a
history of rooet rot. Fumigstion with methyl browmide has proved
to be a relalively unreliable method of contral, due varicusly to
the difficult soll profiles, sloping terrvalna, and unsuitable
soils encountered in avocado culture., Field trials using the
fungicides metalanyl, oxadixyl, and foselLyl-Al, as an alternative
to fumigalion, have been in progress for several years, In a
strategy invelving preplant Lreatment of Lhe Tootstock counbtainetrs
and postplant applications, generally three times a year at
approximate B wk intLervals, all three fungicldes have given good
efficacy agalnzsl root tot and allowed succesaful rteplanting of
avocados,
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BIODEGRADATION OF METALAXYL IN AVOCARO SOILS. A. M. Batley and
M. ©. Coffey, Dept. of Plant Pachology, University of
California, Riverside, CA 92521.

Using & sensitive hicassay ilnvolving Phytophthora boghmeriase as
the test organism, enhanced rates of biodegradation of metalaxyl
were detected in some avocado solle with a history of Lreatment.
The average half-life of metalaxyl in these soils was 28 days.
The composition and level of microbial populaticns in active and
inactive seolls did net differ. Aetive microbial populations
were recovered from metalaxyl treated and untreated soils and
were capable of degrading metalaxyl. The average percentage
degradation of 1%C-metalaxyl with individuel organisms at 25
days of incubation was ~ 50% and with groups of organisms ~ B80%.
Four compounds, in addition Lo metalaxyl, were detected using
two~dimensional thin layer chromatography and later character-
ized by nass spectral analyses. None of the breakdown products
were fungicidal. In addition, the ability of the organisms to
degrade the chlorcacetanilide hetblcide metolachlor was tested
both in liquid eulture and sell. The percent degradation of
metolachlor with individual organisms varied from 4-867.
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COMPARISON OF  APPLICATION TECHNIQUES WITH IPRODIORE FOR
CGNTROLLING ONION WHITE ROT. Peter Qudemans and L. V¥,
Bdgingten, DeplL. of Plant Pathelogy, University of Callfornia,
Hiverside, €A 92521 and University of Guelph, Ontario HIG-2Wl.

Iprodione was tested for contrel of white ror 1n a plot
infested with lab-grown sclerotia of the pathogen Sclerobium
cepivorum, Three wmeLhods of application were compared:
drenching or seed treatment with a 50 wettable powder aad an
in-furrow Lreatment with a granular formulation, Resldues of
iprodione were determined approximately 2 wk afrer infection
was first noted and onions were harvesled 2 wk later for
disease asgessment. Disease incidence was closely corvelated
with the level of Iiprodione residues on the onion bulbs.
Drenching with 0.125 g ai/m of row was Found to be the most
effective trealment. In additien, iprodione was Ffound to
dissipate from onion bulbs quite rapidly, having a half-life of
7-12 days.
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ALFALFA CULTIVAR RESISTANCE TO PHYTQPHTHORA ROOT ROT AND
RE3IPOMEE TO METALAXYL. 3. L, HNygaard and C. R, Grau,
University of Wisconsin, Madison, WI E}?UE.

Relative root rot resistance based on a metalaxyl equivalency
scale and rate of metalaxyl response werce studied using 5
alfalfa cultivars with various levels of Ph!toghthora
megasperma [.3p, medicaginis (Pmm) resistance. [ne day ¢1d
seedlings were drenched with o, 0,01, 3.05, 0,?%, 1.25, or 6,25
ppm metalaxyl, inoculated with ca. 500 roospores Pmm per seed-
ling 3 days later and incubgted at 24C. Ccedling mortality was
racorded at two day intervals for threc weeks, fRelative re-
sistance, based on metalaxyl equavalence, was determined for
the cultivars Yernal, Armor, Trident, and Apalio [I by plat-
ting seedling death rate on a metalavyl-response regreaiian
iine derived for the highly susec;ibie culbiver Troqueis
which has only 14 resistant plants, 7.0 1 vgression 1ing was
Y=-1.50-0.18%, where Y= logi{rate of secdlinyg death) ang X-:
log(ppm metalaxyl). Inhercnt varietal resistance lor the
cultivars ¥ernal (5%), Armor {43%),Trident (71%}, and Apollo II
(542} were equivalent to 0,09, 0.22, .25, and 1.63 ppm metal-
axyl, respectively, Cultivar response to metalaxyl amendment,
as measured by rate of seedling mortality, was greater for
suaceptlble as compared to the more resiatant varletlea,
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INTERACTTONS OF METALAXYL AND RESTSTAMCE [M PHYTOPHTHORA ROOT
ROT OF SOYBEANS. P.J. Larson, L.A. Neese, D.R. Ivers and J.5.
Baumer. Land 0'Lakes, RR 2, Webster City, IA 50585,

Interactions between metalaxyl and combinations of specific re-
sistance {SR) or tolerance (T) for the control of Phytnohthora
root rot of soybeans were studied in the field in 1934. The
design was a split-plot with six replications with cultivars as
main plots and fungicide treatments as sub-plots. Low, moderate
and high T cultivars (Pike, Corsoy, Max)} were chosen, along with
their SR isolines {Pike 11, Corsoy 79, L4104}, plus nonisolines
L4404 and L1771, Metalaxyl was applied as a seed and/or s0i)
treatment at 0.0484 g a.9./kq and 0.027% a/m of row, respective-
ly. Stand counts, percentage of healthv plants, plant height and
yield all revealed simitar trends. Soil treatment outperformed
seed treatment, and in-furrow was better than banded. (ow T cul-
tivars benefitted most from treatment, but were still below
acceptable yield levels., Hiaoh T cultivars with SR were highest
yielding with or without fungicide. Moderate T with no or
partial SR to the races present averated a 6.2 bu/ac increase
with soil treatment.
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THE LSE QF SCANNLNG ELECTRON MICROSCOPY AND ENERGY DISPERSIVE
K=RAY ANALYSIS T STUDY THE BEPOSITTON AND RBISTRIBUTION OF
FUKGTCLUES APPLIED TO GREENHOUSE CROPS YIA SMOKES OR FOGS.

Co Uy Powell and %0, K. Ergaose, Dopt. of Plant Pathology, QARDC
and The Ohle State Univ., Columbus 43210 and *USDA-ARS, 359 Main
Rd., Delawsre, 0 43015,

Spoecimen stubs were mounted upright or Lnverted on ving—stands
and placed in preeohouses within the leaf canopy vl bench grown
cropo, Fungicides were applied as either a self-dispersing
smoke ur with 4 thermal pulse-jet Togeger.  Specimens were ex-
amined with 4 sconning eleccron micrescope (S5EM) and an cpergy
dispersive X-ray analyzer (EDRAY.  Fungicide particles were
tdenetfled oo the hasis of their morpholagy and the presence of

vhlorine.,  Partleles generated by the smoker application were
amorphiec ar globular, intermittent, 5 to [5 .m In lepgth and
found only un upright stubs.  Parcivles produced by fopping

wure pranular, numerous, 1 to 18 um in diameter and found on
buoth upright and inverted stobs, depending on thelr pozition
celative to the applicator. Preliminary investigations on leaf
surfaceys indicawe similar deposition patterns.
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EVALUATION OF TIMING OF TWO FUNGICIDES IN THE COMNTROL QF RIPE
ROT OF PEERPCES., J. F. Hadden, L. L., Blaek and J. M. Gatti. Dept.
Plant Path. & Crop Physiel., La. Agrie. Expt. 5ta., La. State
Univ. Agric. Ctr., Baton Rouge, LA 70803.

A study was conducted to evaluate the timing of (ungicidal
sprays bo econtrol ripe ret (Colletotrichum spp.) of pepper.
Cayenne 'LSU 16é' and bell 'Bell Boy' peppers (Capsicum annuum)
were planted in an infested field. Maneb {(Manex at 1.875 Wi/
liter} and chlercthalonil {Brave 500 at 3.75 mlfliter) were
sprayed on folizge to run-off at l-4 wk intervals, begioning at
first bloom and continuing throughout the seasen., Peppers were
harvested at the ripe, red stage of maturicy and disease losses
were estimated by calculating the percentage of diseased pods.
Seasonal rlpe rot dizsease losses sveraged 764 in unsprayed con-
trel plots. Dissase losses in weekly sprayed chlorethaleonil and
maneb plots averaped 25 and 37 percent, respectively. Ripe rot
incidence was significantly decreased by both weekly and biweek~
1y fungicide treacments.
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INVESTIGATIMNS DN THE EFFECTS OF TILT AGAINST EXSERCHILUM
TURCICUM. Kira L. Bowen and W.L. Pedersen. [Department of Plant

Pathotogy, University of [1linois, lirbana, 1L 61801.

The effects of propiconazale (Tf]tR, Ciba-Geigy} on infection by
Exserghilum turcicum were studied on corn lines in the glass-
house. Ingcu?ation resulted in an average deposition of 8.2
conidia/em” of leaf. Protectant effect {reduction of lesion
numbers} of Tilt, at 62 and 115 g ai/ha, was not significantly
greater than mancozeb {Dithane M-45", Rohm & Haas) at 220 g ai/
ha, but rate of lesion expansion was significantly Tower with
Tilt. Tilt applied at 160 and 200 g ai/ha resulted in complete
protection, although some phytatoxicity was observed on corn
inbreds, Mt4?, A32 and Mol7. Tilt applied to expanding lesions
significantly reduced the rate of lesion expansion and sporula-
tion. Protectant and eradicant properties of Tilt also were
investigated over time.
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FUNGICIDES AND APPLICATION TIMING IN RELATION TO LEAF SPOT
DISEASE AND YIELD DF ALFALFA, §. C. Broscious and H. W. Kirby.
Dept. of Plant Pathology, Univ. of Illinecis, Urbana, IL 61801.

Benomyl (1 1b/A), copper hydroxide (2 1b{4A), and mancozeb (2
1b/4&) were applied to the firet three harveats of ‘Fhytor’
alfalfa using the following aschedulea: 26 or 10 dayas before
harvest, 26 and 10 days before harvest, ot 26 and 18 and 10
days before harvest, All rreatments except copper hydroxide
reduced defoliatfon compared to the control. Final disease
aseverity was lower for most treatments but differences exiated
smeng harveats, Single-degree—cf-freedom contraets betweea
application achedulee indicated the occurence of favorable
infection perfods which varied with harveats. Comparieons of
eatly, late, and 2 applications revealed impertant infection
perieds early in the 2nd and 3rd harvests which corresponded to
slgnificant yield Lncreases from aingle early applications of
mancozeb. Mo lat harvest trastments increased ylelds. The
msgnitude of yield increases from ! or ? applications of
mancozebh on the 2nd or 3rd harvest indicaze that fungileide
application may be economical.
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CONTROL OF CORN GRAIN STORAGE FUHGI WITH POSTHARVEST FUNGICIDE

TREATMENTS, D.G. White, D.{, Burnerte, and B.J. Jacobsen.
Pept. of Plant Pathology, Univ. of Illinois, Urbana, &1801.

Benomyl {Benlate, E.I DuPont and Cn.}, rhiabenduzale {Harreet
I40F, Merck Chemical Co.) and A9248 (Abhotr laborarorvies) were
evaluated as potential grain protectants under accelerated
aging conditfons {26C, 90% KH) and in modified grafn bins. In
agcelerared aging experiments the Fungicides conrralled
Asperglllus spp. and Penicillium spp. In orher experiments,
two grain bins (685 quintals ea.) equipped for low remperarure
drying were constructed using dividers to partition each bin
into 16 equal compartments. Benomyl (O, 1, 5 and 1 ug/p} and
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thiabendazole (0, %, 10 and 20 ug/g) were applied ar harvesr
by 25% moisture corn fo determine if fungi could be controlled
during low temperature drying and storage. In a separate
experiment, A9248 (0, 5, 10 and 20 ug/g) was also evaluared.
Kernel infection wirth Aspergillus spp. and Penicillium epp.
was lower with all fungicide treatmenrs. The use af low rales
of EFungicides {s an effective control of these fungi in low
remperature drying and storage at 15-18% moisture.
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CHEMICAL CONTROL OF POWDERY MILDEW ON SUNFLOWER. Kon-
taxis, D, G., Univ. of California Coocperative Exten-
sion, 1700 Qak Park Blvd., Pleasant Hill, CA. 94523.

Two hand sprays at 2 20-day interval of triadimefon
(Bayleton 50WY and propiconazole (Tilt 3.8E) al .3530
kg. and 0.336 kg. a,i., respectively, in 935 liters
of water per hectare suppresscd powdery mildew, Hry-
siphe ¢ichoracearum D.C. on sunflower Helianthus
anpuus L. Similar Sprays with mancozeb at 0.280 kg.
a.,i., per hectare were not as effective., The first
spray was applied when plants were about S0em tall
and free of disease, The chemicals did not control
rust, Puccinia helianthi Schw., which was prevalent.
Leaves of plants sprayed with triadimefon, propicona-
zole or mancozeb were respectively 0, 1.3, and 5.0
percent infected 48 days after the last spray. DBay-
leton sprayed plants were powdery mildew frec 51 days
after last spray. The leaves of non-treated plants
were 55 percent infected. The data were slatistically
significant,
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1KFLUERCE OF TRANSPLANTING DATE AND CHEMICAL TREATMERT ON
TOBACCO BLACK SHAME AND ROOT KNOT WEMATODES, A&, 5. Csinos and
M. &. Minton, Department of Plant Pathology. University of
Gaorgia, and USDA, 5EA, Coastal Plain Experiment Station,
Tifton, GA 31793,

Niretiana tabacum L., ‘WU 2326' was transplanted on April 6,
April 26, May 15 into a field infesred with Phytophthora
parasitica vavr. nicotianae and Meloidogyne spp., Treatments
were: mecalaxyl at 2,24 kg ai/ha; phenamiphos at 6.72 kg
aifha; the two materials together; and an untreated control,
Yields were highest and disease was lowest in the metalaxyl-
phenamiphos treatment for all plantings. Metalaxyl and
phenamiphos alone increased yield and reduced disease In the
first and last planting, Yields were higher in the first
planting than the last only for the metalaxyl-phenamiphes
treatment, Black shonk was decreased across all treatments as
planting was delayed., Root knot damage was reduced by
phenamiphos treatments in each planting date and was lowest in
the last,
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A NEW TECHKIQUE FOR DETECTION AND QUANTIFICATION OF
PHYTOPHTHORA GACTURUM IN WATURALLY IKFESTED SOIL. M, K.

Rahimian and J. E. Mitchell, Dept. of Plant Pathology,
University of Wisconsin-Madison, Madiscn, WI 53706

Releaze of zoospores of Phytophthors cactormsm in vitre cccurs
aver a range of temperatures from 4-24C with an optimum of 8C.
The commen Pythium sp. detected in soils naturally infested

with B, cactorum 4id not produce zoospores at tempacatures be-
low 12G. A selective procedure was developed for quantifying

P. cactorum in so0il that invelved suppression of zoospore pro-—
duction by Pythium spp. by incubating soil at BC. Soil was air
dried, moistened (4 ml watec/l0 g soil) for 3 days, and flooded
with distilled water {DW) for 2 days at 24C and 5D pEm-Zgec-1
light intengity. The excess water wae then removed and replac-
ed with DW cocled to 8C and the soll was incubated at 8C for 2 h
during which zoospore release occurred by P. cactorum, The zeo-
spore suspension was plated on Schmitthenner's selective medium
(PEBNC). P. cactorum counts of up to 56 zoospores/g dry soil
were obtained for naturally infested soils from ginseng gardena.
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PHYTOPUTHOKA SPP. ISOLATED FROM SURFACE-WATER TRRIGATION SOURCES
IN CALIFORNTA. 5. M, Mircecich, 6. T. Browne, W. Krueger and

W. Schreader, USDA, ARS, Univ. of Calif., Davis, CA 95616

Surface—witer jrvigation sourcves {Sacrtamento River, Clenn-Colusa,
Tehama-Colusa, and Orland Water Users canals, Glean County)



Stanislaus and Calaveras rivers, Mormon Slough and Woodbridye
Canal, San Joaquin County) were surveyed for Phyrephthors spp.
in 1982, 1983, and 1984. Ameng the 1633 Iselates recovered from
the surface-water irrigatien sources, we recognized P. ocambivora,
F. cactorum, P. citricola, ¥. citrvephthora, P. megasperma,

cryptopea, B, drechsleri, Po osyringae and seven other different
unidenti{ied Phytophthera spp.. Gelected [solates of the
Ehytophthera spp. from the irrigation water sources were patho-
genie to walnut, cherry, almend, peach, plum, and apple seced—
lings in greenhouse tests. The isolates of Phytophthora spp.
from the irrigatien water sources are morpholopgically [dumtical
or similar to isclates of the samc Phyetophthera spp. recoverod
from orchard frult and nut trees naturally affccted with
Phytophthora root and crowm rot or trunk and scaffold branci
cankers.
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IHOCULUM PRODUCTION BY PHYTOPHTHORA PARASITICA VAR, NICOTIANAE
IN ROOTS QF FLUE-CURED TOBACCO, M. D, Shew, Dept., Plant
Pathology, WM. C. State Univ,, Raleigh 27695-7616.

Eight-wk-2ld seedlings of four flus-cured tobacco cultivars
ranging in resistance to Phytophthora parasitica var,
nicotianae from none to hipgh were incculated with 50 ml of a
zoospore suspension (107/ml).  FRoot systems of the seedlings
were then Llncubated in two soll types {Horfolk sandy loam and
Grantham silt loam) at soll matric potentisls of -G,1, -1.0,
and -10.0 bars at 24 C. After 4 wks, seil was assayed for P,
parasitica var. picotianze on a selective agar medium,
Ingeglum density of the Fungus pathogen varied with soil type
and cultivar, Incculum densitles wepe 3imilar within a
cultivar at all matric potentials tested. Speorangia
constituted a higher percentage of the propagules recovered at
=0,1 and =10 bars, Inceulum densities ranged from 2 to 14
propagules per mg root fresh welght,
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IMPLICATION OF PHYTOPHTHORA $PP. IN A RASPBERRY DECLINE
SYNDROME. M. F. Wilcox and J. R. Nevill, Department of Plant
Pathology, Wew York State Apr. Expt. Station, Geneva, NY 14456,

Seven different Fhytophthora aspp. were {sclated from dead or
declining raspberry plants in 7 of 9 New York sites surveyed in
1984. Affected plants were frequently assoclated with poorly-
drained solls and showed typlcal root and crown rot symptoms.
Phytophthora megasperma was recovered from 3 sites, P. cactorum
from 2 sites, and P. citricela from 1 site; unidentified
isplates appear to represent four additionsl specles. Of these,
Phytophthora spp. #1 (3 sites) and #2 (2 sites) are homothallie,
whereas Phytephthora spp. #3 (2 sites) and #4 (1 site) are
hetersthallie., In preliminary pathegenlcity tests with
'Heritage' and 'Taylor' red raspberries, P. citricola and F. sp.
#1 caused plant death, P. sp. #2 caused extreme plant stucting,
and the remaining thtththora gpp. caused moderate to severe
astunting. These results suggest that infection by Phytephthora
8pp. may be a slgnlficant factor in a previpusly-unexplained
decline syndrome of raspberries in MNew York.
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FHYTOFHTHORA SPECIES CAUSING ROOT AND CROWN ROT OF CHERRY TREES
IN HEW YCRK. W. F. Wilcox, 5. N. Jeffers, J. E. K. Hayes, and
H. 5. Aldwinckle, Department of Plant Pathology, Mew York State
Agricultural Experiment Station, Cornell University, Ganeva, MY
14456,

During 1980-83, Phytophthora megasperma, P. cryptogea, and P
cambivora were conslstently isolated From dead and dying cherry
trees in Wew York. In a 1984 survey of 7 symptomatic cherry
orchards, P. megasperma, P. cactorum, P. cambivora, and an
uridentified Phytophthora sp. similar to that recently reported
frem cherrvy in California (PHYTOPATHOLOGY 73:221-225) were
recovered from 5, 2, 1, and 2 orchards, respectively. all
species were isolared from necrotic root and crown tissue except
P. cactorum, which was recovered only from soil. All species
caused root and crowm rot on Mahaleh and Mazzard cherry
seedlings grown in artificlally infested potting medium in
greenhouse tests. Thege results indicate that Phytophthora
species are commen causes of root and crown rots op cherry trees
in New York.

547

DISTINCT YEGETATIVE COMFPATIBILITY GROUPS (POPULATIONS) OF
FUSARIUM OXYSPORUM COLONIZING CELERY ROOTS FROM

CALIFORNIA, James C. Correll, 1, E, Puhalla, and R, W, Schneider,
Dept. of Plant Pathology, University of Californla, Derkeley, CA 94720,

Fusarium oxysporum was isclated from celery roots showing symptoms of
Fusarium yeliows disease and roots that were asymiptomatic. [solates
were classified by colony size, virulence on green celery, and vegetative
compatibility group (¥CG} based on pairing tests with nitrate reductase
mutants {Puhalia, Can. J. Bot, 1985}, All isolates from diseased celery
rects were small celony types, virulent on celery, and in the same ¥CG (F.,
oxysporum f, sp. apii (Foa) race 2). lsclates colonizing symptomless
celery reots included typical Foa race 2 and isolates that were primarily
large colony types and avirulent on celery. The isolates that were
nonpathogenic {np) on celery belonged to at least 10 VCG's. One
population (YCG-2001) of the np isolates was recovered throughout one
field and in 5 additional fields in Yentura and Santa Barbara counties, A
second population was recovered in 2 fields, The data indicate that
pathogenic populations of Foa race 2 can be positively identified using
rapid laboratory procedures, Moreover, there may be specific np
populations of F. oxysporum associated with certain crops and/or solls,
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DIFFEFENTIATING RACES OF FUSARIUM OXYSPORUM F. SP. PISI BASED ON
VEGETATIVE CCMPATIBILITY, J. C. Correll, J. E. Puhalla, R. W.
Schneider, and J. M. Kraft, Department of Plant Pathology,
Dniversity of California, Berkeley, CA 94720, and USQOAR-ARS,
Prossec, WA 99350,

& collection of Fusarium oxysporum £. sp. pisl {Fop) was differ-
entiated into Fop race 1, 2, 5, and 6 based on pathogenicity
tests on differential pea cultivars. Complementary nitrate
reductase mutants were generated within each race and paired in
all combinations to determine the heterokaryon or vegetative
compatibllity groups (VOG's} among them. All isolates
identified as Pop race 1, 2, and 5 in virulence tests belong to
3 distinct V0G's. These races apparently represent 1 distinct
populations of the pea wilt pathogen. However, all race §
isolates were vegetatively compatible wikth race 1 and therefore
In the same VOG. Heterckaryon formation was more rapid and
rebust between race § than between race 1 and race $. Race 1
and 6 are in the same VUG, but can be differentiated in
virulence tests. This suggests that there is genetic
heterogeneity within this VCG.
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A SORBOSE BASE SELECTIVE MEBIUM FOR ENUMERATING PROPAGULES OF
FUSARIUM OXYSPORUM F. SP. APII RACE 2 IN QRGANIC SOILS. R, T.
Awuah and J. W, Lorbeer. Department of Plant Pathology,
Tornell University, Ithaca, NY 14853,

A selective medium incorporating L-sorbose (20 gj, Bacto agar
(20 g}, DL-asparagine (2 g}, chioramphenicol sulfate (600 my),
PCNB {120 mg ai}, and Dexon {120 mg ai) in 1 L distilled water
distinguished four main types of Fusarium colonies on soil
ditution plates after 5-6 days, Colonies of Fusarium OXYSPOrum
f. sp, apii race 2 on this medium exhibited creamy to white
color, smooth margins, compact mycelium, and slightly vaised
centers. The efficiency of recovery of the medium was 78% and
85% at populations of 10,000 and 5,000 propagules of F.
Ox!s?orum f. sp. apii race 2, respectively, per g dry soil,
Populations of this pathogen at five sites in cne field
determined with this medium ranged from 1,751 tn 2,469
propagules/g dry soil, In another field the vertical
distribution of the pathogen was 1,125 and 900 propagules/g dry
soil in the top 0-20 cm and 20-40 cm, respectively.
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FACTORS AFFECTING TFUSARTUM WTLT DEVELOPMERT TH TOUR COTTOM
SELECTIONS. 0. P. Jellers, Department of Plant Parhology,
Imiversity of Californio, Davis, CA 9561A4; R. 1. Garher, U.5,
Cotton Research Station, Shafrer, CA 23263; P, A, Relerrs,
San Joagquin Valley Agricultural Rescarch and Extonsion
Center, Parlicr, CA 99648,

Catton {Gossypium hirsatum} cultivars Acala 5J=2 and Acala S1C-1,
and cotton lincs 46N72 and NAS7? which differ in reaction to
Fusariom oxysperum F. sp. vasinfectum (Fov) and/or Mrloidogyne
incagnita (Mi) were used in replicated split plots with varying
lovels of Fov and Mi [or comparisons of Fozariom wile develop-
ment.  Dnta obtained wore preplant soil populations of Fov and
Mi, Fov lecation in serinl secctions of stem and teal tissuc,
Foliar symptoms, and postharvest vool discolovarion and pgall
ratings. Resules showed that colonizatlon of hest tissue by
Fov, and the expression of wilt symptems occurred in all corton
selections under hoth high and ITew Mi populations.  However, the
disteibution of Fov in the wascular tissue of stem amd side
hranches was greacest for Acala BI-2.
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RELATION OF SOTLAORNE THOCULUM DENSITIES 0OF FUSARTIM 0XYSPORUM
1", 5P, VASTIHFECTUM AND MELOIDOGYHE INCOGNTTA TO THE PIENGLOGY OF
COTTON PLANTS AND THE DEVELOPMENT OF FUSARTUM WITT. J.E. DeVay,
*R .17, Garber, R.J. Wakeman, 0., Jeffers, S.H. Smich, and #2P,
Eoberts. DNept, of Plant Pathelegy, Univ. of California, Davis,
CA 93616H; TARS-USDA, Shafter, CA 23263 and ##*San Joaquin Valley
Agric, Res, and Ext, Center, Parliev, CA 95648,

This study roncerned the quantitative relationships between
inoecula of Fusarium oxvsporam [, sp, vasinfectum (FOV) and
Mrloidapyne incopnita (MIY and the incidence of Fusarium wilt of
cotton {Cossypinm hirsutur, cultivar Acala 5J-2).  Amonp 19 field
sites sampled, the interactions of entenn wich popularions of FOV
and MI showed that approximately 1500 FOV propagules/p sail
associated with 50-80 MT/250 g soil were che lowest inoculum
densities causing a maximum incidence of folaic symproms, The
incidence of vascular discoloration was 2 to 4 times grearer

than the incidence of {oliar symptoms and always preceded foliar
symptoms, Farliness of foliar symptoms was asspeiated with
decreased plant height, reduced numbers af nodes and holls, and
lowver lint yields.

552

STEPWISE REGRESSION MCDEL FOR PREDICTING MICROSCLEROTIAL
NUMEERS OF MACHOPHOMINA  PHASEOLINA IN WMISSOURI S0ILS.
kogenbrock, 8, M, and T. D. Wyllie, University of Missourl,
Columbia, Mo, 65211,

8ix aress, 14=23 llelds per area, in Missourl were sampled
twice in 1984 for numbers of microaclerotia of M, phaseoling
/gram aoll (M3}, seil fertility, and %=and, silt, and clay.
Temperaturea in three categories {(expressed as degree days
(DD} <0 €, <18 C, and »>18 €) were collected from OGct, 1983 to
May 1984 for each area, Area locations (LOC) were determined
by miles sputh and west of a point 35 miiea eaat of the
aoutheast corner of the atate, 3tepwise regression analysia
of combined samplinga showed ¥ ailt, LOC, DD<O, and pH were
glgnificant (r2- 9,45, P= 0.0001). FResponae surfaces for MS
as a function of % ailt and pH {with LOC and DD<0 held
constant) ahowed highest MS were found in solls having pH
6.8=T7.5 and allt S0-T0%, There waa a significant (P= 0.0001)
decrease 1n MS as DD<) increased.
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CROP ROTATION AS A MEANS QF CONTROLLING POPULATIONS OF MACRQ-
PHOMINA PHASEQLINA IN MISSOURI SCILS. T.D. Myllie and 5.M.
Rosenbrock, University of Missouri, Columbia, MO 65211,

Macrophemina phaseolina, the causal agent of charcoal rot,
has a wide host range {ca. 400 spp.). It has generally been
considered that crop rotation would be ineffective as & control
or management procedure. Three studies in Missouri fn 1971-75,
1978-81, and 1982-84 indicate that soil populations of micro-
sclerotia (ms) are significantly (P=0.05) affected by different
host crop species, including soybeans, corn, sorghum, fescue,
wheat, and cotten. Monocropping soybeans generally result
in the highest ms populations when compared to the other crops.
A two-year rotation from soybeans is required to significantiy
reduce ms numbers. Mumbers were reduced from 45 to 81 and
42 to 20 ({P=0,05) with two-year rotations out of soybeans
in two of these studies,
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EHARLENENT UF VERTICILLIUM WILT Ol SOLAMAWACEQUS VEfE [ABLES
BY TREFLAN. Jack Altman, Dept. of Plant Path, and Weed 5¢i.,
Cotorade State Univ., Ft. Collins, CO BOG523.

Yerticillium dahliae Kleb. inoculum from dry ground infested
potato stems incorporated into Treflan [(Trifluralin {u,uye
trifluoro-2,6-dinitro-#t N~dipropyl-p-toluidine)] treated soil
{800-1000 microsclerotia/Kg soild resulted in a marked increase
in disease in eggplant, 'black beauty’ in greenhouse tests in
comparison with plants infested but non-Treflan treated soil
that had mild symptoms of disease. Yerticillium symptoms were
gvident after 6 wk and became more severe after 9 wk. Disease
increased in infested soil with increasing concentrations of
Treflan from 1.25 to 5.0 ug/g soil. Plants in this soil were
severely stunted. Leaves, stems and flowers in ihe upper one-
third of the plants became brown and necrotic. Tomatoes and
peppers grown in Treflan treated and infested s0il were
stunted but did not exhibit necrosis.
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ERMINATION OF PROPACULES OF VERTTCILLTUH DAHLTADL T.J0 SNTL TREATED

1348  PHYTOPATHOLOGY

WITH HETHIONTNE AMD OTHER SUHSTANCES AFFECTING ETHYLEND PRODUC-
TION. TE. Kapulnlk, #J. Quirk and J. E. DeWay. Deparcment of
Plant Pathology, and *Department of Land, Afr, and Waver Re-
soutces, Universitvy of Califernia, Davis, CA 99616 U.5.A.

Thiz study was made fo determine the effoct of =soil trearments on
ethylene {ET) production and the viability of propagules of
Vertieillium dabliae. Awmending soil with methionine or other
pubstances greatly increased CT levels in nen-sterile seil in-
fested with ¥, dahliae, KT production was enhanced more in seil
with low nitrate {I10-20 ug/z soil} than in seil with high ni-
trate content (10,000 ug/z soil). The addition of methionine to
molst zo0il at 23°C and 33°C {imposed fungstasis) increased the
number of germinacing propagules of ¥. dahliae by 2-3 times in
soll assays suggesting that some propagules remained dormant
and undetected in untreated soill. These results suggest that
the rate of ET preduction in seil varies with nitrogen contentc
and that methicnine may induce the germination of dormant propa-
gules of ¥. dahliaze.
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PREVALENCE OF PRUNUS HECROTIC RINGSPOT WIRUS AND ITS CORRELATION
WITH PEACH TREE CANKERS IN SOUTHEASTERN PENNSYLVANIA. C. A.
Powell, Pennsylvania Department of Agriculture, Harrisburg, PA
17170 and B. A, Jaffee, Dept. of Plant Pathology, Pennsylvania
State University. Fruit Research Lab., Biglerville, FA 17307,

Peach trees with severse, moderate, or ng canker in each of 8
orchards (4 'Loring'. 3 'Redhaven', 1 'Garnet Beauty'} in SE PA
were assayed for Prunus necrotic ringspot wirus {NRSY) by ELISA
and Immuno-Blot {1BA) using antiserum to MRSY-G. Thirty of 206
{15%) of the trees were infected with NRSY. By variety, the
number of infected trees was 1 of 37 (3%), 3 of 40 (8%}, and )
of 32 (3%) for 'Loring' with severe, moderate, or no canker, re-
pectively; 0 of 10 (0%), 2 of 20 (10%), and 4 of 44 (9%} for
'Red Haven' with severe, moderate, or no canker, respectively;
and 10 of 10 (100%), 8 of 10 (B80%), and 1 of 3 [233%)} for

'Garnet Beauty' with severe, moderate, or no canker, respective-
ly. Thus, with the possibie exception of the one 'Garnet
Beauty' orchard, viruses detected by antiserum to NRSY-G were

not correlated with peach tree canker. ELISA and IBA gave
identicel resuits.
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FFFECT OF AN APHID-INFECTING WIRUS ON BARLEY YELLOW DWARF VIRUS
TRANSHISSION. F. E. Gildow and C. D'Arcy. Plant Pathology
Departments, Penn State University, University Park, PA 16802,
and University of Illinels, Urbana, IL 61801,

tergal grain aphids of the species Rhopalosiphum padi, K.
maidis, Sitobion avenae, Schizaphis graminum, and Metopolophium

dirhodum were allowed a 24 hr acquisition feecding on parafilm

memhranes containing purified preparations of a previously
described (Virology 112:346) aphid virus (AV). Seven and 14
days lacer individual aphids were assayed for AV by ISEM or
fixed for thin-sectioning. Results of 3 cxperiments indicated
only R. padi and §. gramioum became infected. Virus-free
aphids of gither species became infected when fed on plants with
infected aphids or when allowed to feed on sucrase fellowing
[eeding by inlected aphids. Infecrion with AV had ne eflect on
BYW wvector-specificity or transmissien efficiency when compared
to healthy aphids, Ultrastructural studies showed no cyto-
rathalagy or AV accumulation in the accessory salivary gland of
actively fecding AV-Infect aphids ac 7 days post insculation,
ovan theugh AY was fdentified in the hiemocoel.
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EFFECT UF SQYBEAN PUBESCENCE UN APHID PROBING BEHAVIOR AND
TRANSMISSION OF SOVBEAN MOSAIC VIRUS {SMV)., U. B, GUNASINGHE,



DEPARTMENT OF PLANT PATHOLOGY, UNIVERSITY OF ILLINOIS, URBANA,
ILLINOIS, 61801 AMD M. E. IRWIN, TLLINOIS NATURAL HISTORY
SURYEY, 607 E. PEABODY, CHAMPAIGN, LLLINOIS, 61820,

The probing behavior of three species of aphids - Myzus persicae
{Sulzer}, Aphis citricola Van der Goot, and Rhopalosiphum maidis
{Fiteh) - Was observed under a dissecting microscope on soybean
isolines with different pubescent properties, Significant
differences were observed in number of probes, time spent not
prabing, and time to first probe for all 3 species of aphids on
these isolines, Transmission efficiency of these species of
aphtds was studied on these isolines by allowing them access to
an infected host for a specific time period. Significant
differences were observed in aphid transmission of SMY to these
isolines, qgiven the same access period on the host plant.
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VECTOR RELATIONSRIPS OF TWO STRAINS OF SOYBEAN DWARF VIRUS.
Y. D. Damsteegt and A. D. Hewings, USDA-ARS Planr Disease Res.
Lghoratory, Fort Detrick, Bldg, 1301, Frederichk, WD 21701,

Stralns of soyhean dwarf virus have been grouped into two
types, dwarfing (SDV-D) and yellowing (SDV-Y), which are
persistencly transmicvted by Acyrthosiphen {Aulacorthum]

golani. Aphid populations from Wew Brunswick, Canada (C},
Californ{a (U8}, Wew Zealand (MZ), and Japan (J) can he

dif ferentiated by morpholopy, Ecod host preferences, host
response to feeding, and feeding location on soybean

seedlings. Transmisslon efficlency of the J population was
greater than C, U5, or HZ, All populations transmitted SDV-D
more efficiently than 5DV-Y; nymphs appeared to transmit both
strains as or more efficiently than late-instar morphs. Latent
periods for both strains were shorter and the vituses persisted
lenger in J aphids than in US aphids. The eptimum temperature
for rransmlzsion was 20C; high (>29C) and low (5 and 10C}
temperatuvres decreased the Infection rate and delayed the onset
of symptoms 1n borh strains but especially with SDV-D,
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POTATO LEAFROLL VECTORS IM THE SAN LUIS YALLEY OF COLORADO.

R.E. Xlein* and C.H. Livingston**, Department of Plant Pathology
Washington State University, Pullman, WA, 99164* and Department
of Plant Pathology, Colorado State University, Fort Collins,
€0, 80523**,

A heat unit accumulation (HUA} model was developed which accur-
ately predicted the appearance of alate green peach aphids (GPA)
{Myzus persicae} in yellow pan traps in the San Luis Valley
{SL¥) of Colorado. HUA was covrelated with potato leafroll
{PLR} disease increase in seed potatoes prior to, but not af-
ter, the implementation of an integrated pest management pro-
gram to contrel the GPA, thought to be the sole PLR vector.
However, PLR continued to be a major problem in the SL¥. Field
callections of aphids from PLR-affected potato plants indicated
that the potato aphid (POA){Macrosiphum euphorbiae) could also
transmit PLR, PLR infection of sequential sets of bait plants
exposed during the 1984 growing season was correlated with POA
counts on nearby sticky traps, but not with GPA numbers. Thus,
POA now appears to be a major vector of PLR in the SLV.
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THE EFFECTS OF SUPPRESSIVE VIRUS AHD APUID RESISTANCE ON THE
EPIDEMIOLOGY OF WATERMELIH IC VIRUS 2. Gray, § M.,
Moyer, J. W., Ktinnedy, G. G.%, and Campbell, €. L.~ Dept. of
Plant Patholegy , and Dept. of Entomology®, Worth Carolina
State University, Raleigh, HC 276953-76i6

The spatial and temporal characteristics of epidemics  inducer

by watermelon mosaic virus 2 [WMV 2) were determined in cne
Queumis melo genotype resistant to Aphis gossypii and
suppressively resistant to WMV 2, to another genokype resistant
to A sypii, and a third genotype susceptible to both.
Final dlsease incidence in the aphid resistant and the
aphid/virus resistant genotype ranged from 3% ko 72% lower Lhan
in the susceptible genotype during the spring planting. The
final disease lewels during the summer planting were nol
significantly different among genotypes. The increased
incidence was attributed to an increase in the number of
alighting aphids and the amount of WMV 2 inoculum in the
surtcunding area during the summer. Dnly the infected plants
of the susceptible genctype were consistently cbserved in a
clusktered pattern.
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COMPARATIVE REACTION OF RESLISTANT AND SUSCEPTIBLE PEPPER
CULTIVARS TO CALIFORMIA ISOLATES OF POTYVIRUSES. 0. A. Abdalla
and P, R. Desjardins, Dept. of Plant Pathology, Univeraily of
California, Riverside, CA 92521,

Delray and Tambel-2, bell pepper cultivars and & chili culli-
var, Tam mild chili-2 {TMC-1}, reporiLed resistant Lo potatoe Y
(F¥Y), tobacco etch {TE¥), and pepper mottle (FaM¥) 1in other
glates, were zingly invculated with Callfornia isolales of Lhe
viruges 1in the greenhouse Lo evaluate thelr rteslstance to
California isaolates. Two susceptible cultivars, Yolo Wonder
and Anaheim Chili were simllarly inocuolated. Plant height,
fresh weight and yield were conpared. Resistant cultivars were
affected by California virus isolaLes, buL statistical smalyses
showed Lhey were significantly superior in all parameters Lo
susceptlble cultivars. Virus titer was determined by ELISA al
21, 82 and 89 days. Delray was the most resistant to Lhe Lhree
viruses, THC~2 was rtesistant to all 3 viruses indiially, but
was less tesistant as it matured. Tambel-2 response was simi-
lar to TMC-2 when fnoculated with PYY =and TEY, but was lese
resistanl Lo PeHV.

585

REACTION OF SOMACLOMAL VARIANTS OF RUSSET BURBANK AND OF A
DIHAPLOID POTATQ TO PQTATO VIRUS X {PVX}. H. H. Murgkishi and

R. R. Harris. Department of Botany and Plant Pathelogy,
Michigan State University, fast Lansing, Ml 48824,

four hundred somaciones of Russet Burbank potato were
regenerated from leaf protoplasts and screened for reaction to
a ringspot strain of P¥X by ELISA and indexing to Gomphrena
globesa, Eighty-two percent of the plants became infected two
weeks after sap imoculation. The survivors were reinoculated
after which only one of the somaclones remained uninfected.
fepeated assays showed that this somaclone was virus-free.
However, three cuttings rooted from this plant all became
infected when inoculated, A dihapleid (2n=2x=24} potato, a
clone of 2 Solanum phyreja-S, tuberosum cross, was resistant te
the ringspot strain of PV but developed necrosis, mosaic and
high virus titer when inoculated with a necrotic strain of P¥X.
One of 100 dihaploid somaclones regenerated from leaf
protoplasts of the hybrid clone exhibited a complete reversal
of reaction: susceptibility to the ringspot strain but
resistance to the negrotic strain of PVX.
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EFFECT OF SOYBEAM MOSAIC VIRUS ON BPLANT GROWTH AND FRODUCTIVITY.
R. lastra & S. El Ashubh. DPY, CATIE, Turrialha, Costa Rica and
Lak, Virus Blantas, IVIC, Apdo. 1827, Caracas, Venezuela.

absolute growth and productivity of soybean wvar. Jupiter were
severely affected by EMV. Ten-day old soybean plants mechanical-
ly inoculated with SMY showed 27% reduction in foliar area at
30-day old and 56% at 60 days. In field inoculated plants ab-
solute growth was reduced by 62% at the beginning of the flower-
ing stage. All plant parts were affected (leaves 62%, shoots
64% anhd yoots B3%). Early infection with the virus greatly af-
fects productiviry. Ten-day cld infected plants showed B0% pod
reduction. Pods were small, with 99% of brown spotted seeds.
Infection of 25-day old plants resulted in 70% pod reduction with
49t spotted seeds. Infection of d0-day wld plants showed 33w
pod reduction with 44% of spotted seeds. Seeds from spotted
pods had an average weight reduction of 28% less than the checks.
Seed transmission of SMY was 90-100% tested after harvested.
Huwever, thi1s percentage of transmissicon was steadily reduced
when the sgeds were stored at room tomperature.
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PURIFICATION AND PARTIAL CHARACTERIZATION OF WHEAT SPINOLE
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STREAK MOSAIC VIRUS (WSSMY}, K. Zagula Haufler and D. W.
Fulbright. Department of Botany and Plant Pathology, Michigan
State University, East Lansing, Ml 48824-1312

A previously reported purification protocol for WSSMY {Haufler
and Fulbright, 1983. Phytopathology 73:789) utilizing
phosphate buffer ylelded a partially-purified preparation with
Azenszsp=l.3-1.5, To eliminate precipitation of host DNA with
virus particles, HEPES buffer was substituted for the phosphate
buffer. A modified purification protocol consisting of
extraction with 0.02M HEPES, pH 7.0, containing 1.0M urea,
0,014 NaDIECA and 0.1% NapSO3, clarification with

chloroform, concentration with 4% PEG (MW 8,000} and 0.25M
Nafi, resuspension in 0.02M HEPES containing 4% Triton X-100,
and sucrose-cestun sulfate density gradient ultracentrifugation
yielded a purified preparation with a mean Azggsogp=1.25.

Using 10% SDS-PAGE of total plant proteins and partially-
purified virion proteins, a protein with an estimated molecular
weight of 36 Kd was present in preparations from infected
tissue but not in those from healthy tissue,
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ULTRACTIWUCTURY of WHEAT LEAM CEFLLC IAFECTHED WTTH WHRAT PIRLAY
MOTATC VIR AND LEAF BUST. Caseh Il Pheied aeed W anrdpcy
Departnent of Plant Sciceee, Dontis Duaota Btoate

Froorites, 000 RO

Whent streak rossic wlros (WS und Tueeinis recoialiis uredio=
apit:  Infection of whent semves Wao chormclerizec by Cormation
o wirul Inelusions and rusl oyphae, heusloria sl uvedlospoves,

hheat eytoplasm conlolred toarre mousses ot WU wivioo s but very
fewoothoer dnelusicns succesting that the rust inlection reduced
the nutber of eylindrica’ inclusiona. WYVirus-like particles, nost
el wolch wore gifferent from WEMY, Were cbserved In nsustoris and
intercellulae hyvhae.  The by e were pockeons with oepnnelles in-
cludine dicaryolic cuctei. In the septal pore reprlon mito-
chondria, microbodies omd fayeoren appenared to be bounded by o
merbrane. Hueclel wore cboerved passing Lhroumh sephtal poros,

The haustoria) motuer ecoll was situoted intereellularly, pene-—
trated the host wall, Joinea the intracer.ular haustorisl nock
which was conpretal to the haustorium whicl pontained noelei,
mitochondria, miprobodics, ribosomes, lipid and vmeuwoles.
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DCCURRENCE OF WHEAT SPIMDLE STREAK MOSAIC VIRUS ON WINTER WHEAT
IN GEORGIA. Bays, D. €., Cunfer, B, M,, and Demski, J. W.,
University of Georgta Experiment Statien, Experiment, GA 30272

A virus disease not previously reported in Georgia was observed
in winter wheat during the spring of T1984. The virus was
identified as wheat spindle streak mosaic [HSSMY) using
symptomology, mode of transmissfon, enzyme-linked immunosorbent
assay and serum specific electron microscopy. WSSMY was
observed in 2 number of locations around the state and in
Hartsville, South Carolina, but was primarily concentrated in an
area surrounding Plains, Georgia, Symptoms of WSSMY were found
on two wheat cultivars, Coker 797 and Florida 301, and on rye.
Field studies showed a significant yield decrease between
healthy and diseased areas with Florida 301 at two out of thrae
locations (22 and 35%). Yield reduction was due primarily to a
decrease in tillering, Other yield components that were reduced
significantly were kernel weight, straw weight and total
biomass. This is the first report of WSSMY in the Scutheastern
u. s,

570

PRODUCTTUN {37 DISEASE LN HEIMINTHOSPORIA GROWE WITH ESCHERICHIA
GOLI. . b Lindbery and M, Price, Dept. of Plant Path. and

Lrop I'hysianl., La. #Agric. Expi. Sta., La. State Univ. Agrie. Ctr.
and Dept. Blochew., Leuwisiana State Univ., Baton Rouze, LA 70803,

We reported produccion of disease in all Helminthesporium turci-
cum hwt no H. maydis grown with l-3-wk-old colontes of a Pseudo-
monad. Diseases were produced in both K. turcicum and H. maydis
grown with lU-day-old colonies of ., c¢oll obtained {rom feccs of
the American cockroach. All subcultures of H. turcicum grown
with E. coll produced diseased colonies; symptoms ol lysis devel-
aoped (irst abt the colony centers and moved outward whereas symp-
Ltoms in the Pseudomenad-diseased H. turcicum Isolate were most
severe at the colony edge. Three distinet disesses were pro-
duced in B, mpaydis grown with K. coli, a stunted, "powdery" edped
Isvlate, a black-blotched isolate and a brown, watersoaked iso-
late. The K. woli-H. turcicum and H. wmaydis diseascs were trans-—
mitted readily to their healthy Isolates. WViruslike particles
and virus crystalline arrays were found in thin sections of the
Pseudomonad-diseased H. turcicum isolate and isometric wvirus par—
ticles were demonstrated wich lysozyme treated Pseudomonad,
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WATER RELATIONS OF VITIS VIKIFERA L. INFECTED WITH PIERCE'S 15—
EARE BACTRERTA. P. H. Goodwin, J. B. bBeWay, and #02, 1', Mevedith,
Neparement of Plant Pathology and *Department of Vitieuloure

and Enology, University of California, Davis, CA 495816

Stomatal resistance (Ry) of Vitis winifera L. 'Chardennay' leaves
tnfected wlth Plerce's Diseasc bacteria (PDN) was meastored in the
green area of leaves exhibiting marginal chiloerosis and necrosis.
Rg of diseased leaves inereased from 22,0 & cm™! on July 20 ro
55.4 5 ol on Sept. 22, 1984, Uninfected mrapevines rok the
same variety and vineyard had an By of 0.2 s o™ on July 20
inereasing Eo 0.7 s com~! on Sept. 22. The By of syupronless
leaves from [nfected vines was 1,4 s em~l an Sopt. 22 and was

noe statistically different Trom that of wninleeted vines.  The
water potential of infccted leaves doclined sharply 1rom the

leaf area near the petinlar junction to the margical necvetic
areu. PDB also cauwses almond leal scorch, and infecred almond
leaves had a higher Ry than leaves from uwninfeocted trees,  The
results sugeest that infection of grapevines by PDB cauges waler
stress which may result In the typical symproms of Picerve's
Disgase.
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LOMPARTSON OF MOROCLORNAL ANTTRODIES ANMD POLYCLONAL ANTIRQOTES
T ME DETECTION O ASTER YELLOWS ACFNT BY ELISA AND TMMUNQO
FLIMRESCEND STAINING, &, P. Lin and T, A. Chen, lepavtment of
Mant Pathelegy, Cook Collepge, Rutpers University, Mew Bruns-
wivk, NI (8903,

Momor it antibodices (M4} apainst aster yellows (AY) MLO pro-
dueed by hybeidoma techniques, and polyclonal antibodies (B4)
From serum colluectwl after splenectomy were used in the detec—
tion of AY apent.  Using ELISA, the MA reacted Eo the AV-in-
frered plants and Jiscriminated between the AY and ot her MLOs
apecificully,  Both the plant antipen-absorbed and the unah-
sarboed PA cross reacted to plant antipgens and thus weore unuufg-
able Tor distinpoishing different MO0s. In immunoflucrescent
staining, vross and Jonpgitudinal scerbjons of leaf midribs of
Twealthy and AY-inferted plants were made. Sections were
stained with FITC=conjupated ant{-mouse TG, MAv bound spoekfi-
cally Lo the AY-M10 In the sieve tubes of discased plancs,
while PA tevatment showed [luorescence in both healthy and
discased plants supgesting nen-specific binding to plant cells.

573
EFFECTS OF GLUTARALDEHYDE FIXATION OF ANTIGENLCITY AND SURFACE
LABEI LING PROPERT1ES OF SPIROPLASMA CITRI. T.M. Maury, K.

Klomparens-Baker*, and M.E. Whalon, Bepartments afl Entomolopy
and *Botany and Plant Pathelowy, *Center for Flecilron Oprics,
and *Pesticide Research Center, Michigan State University, East
Lansing, MI 48824,

The horseradish hrittle root isolate of X. citri was fixed in
3.5, 3.0, 2.3, 2.0, 1.5, 1.0, 0.3, 0.25, and 0.10 percent
glutaraldehyds. Spiral morphology was maintined at all concen-
trations. Antipenicicy declined wilh increasing coancentration
as indicated by ELISA. ¢ell surface antigens, however, were
labelled equallv well at all coneentrations with an IpG-
colloidal gold conjugate, Sheep red Llood vells treated in the
same manner did pot label. S. citvi-specific TgC applled before
the conjugate blocked the label, but nonspecific Igt and buffer
controls did not. Apparently, membrane-hound $. citri antipens
are less affected by glutaraldehyde fixaition and probably
comprise enly a small proportion of the fotal antigen complex.
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COMPARISON OF METABOLIC CHANGES IN PERIWINKLE INFECTED WITH
SEVERAL MYCOPLASMALIKE ORGANISMS. 5. M. Douglas, The

Connecticut Agricultural Experiment Station, Box 1106, New Haven,
CT 06504.

The effacts of mycoplasmal infection of periwinkle (Catharanthus
roseus L.} on total protein and activity of several enzymes were
studied in relation to symptom expression and disease develop-
ment. Mycoplasmalike organisms (MLOs) associated with Aster
Yellows (AY} and E1m Phloem Necrosis {EPN)} and Spirgplasma citri
were maintained under controlled conditions by graft transmis-
sions within a clone of periwinkte. Plants of different ages
were examined at intervals after grafting. The total protein of
healthy plants was significantly greater than of pilants infected
with MLOs. Soluble peroxidase and pelyphenol oxidase activities
of AY¥- and EPN- infected plants were systamically enhanced. Per-
oxidase activity was often four times greatar in MLO-infected




compared to healthy plants. These metabolic changes were oi-
served well in advance of external symptoms of disease or evi-
dence of phloem necrasis.

575

DETECTION OF X-DISEASE MYCOPLASMA-LIKE ORGANISMS IN PLAHT AND
INSECT ROSTS USING CLONED, DISEASE SPECIFIC DWA. B. €.
Kirkpatrick, D. C. Stenger, T. J. Morrig, and A. W. Purcell,
University of California, Berkeley, CA 94720.

DNE was extracted from MLO enriched extracts derived from
Colladanus montanus leafhoppers infected with the peach yellow
leafroll (PYLR) strain of X-disease. Eguilibrium centrifugation
in CsCl/ethidium bromide gradients produced two distinet bands.,
The upper DWA band was removed and sequentially digested with
Hind TILI and Eco Rl. The resultlag fragments were inserted into
the plasmid UCB and cloned in E. ooli. Recombinant clones were
sgreened by colony, dot and Southern blot hybridization using
32p_nick translated DNA extracted Lrom healthy and PYLR infected
C. montanus and celery. Cloned, disease specific DNA hybridizes
with DNA extracted from Vinca major or celery infected with
either the PYLR or Green Valley strain of ¥-disease but not with
healthy plant DNA. Mo hybridization has heen detected with
aster yellows infected Vinca.
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PRODUCTION AND CHARACTERIZATION tF MONOCLONAL ANWTIBODIES TO
SPIROPLASMA CITRT AND CORM STUNT SPIROPLASMA. Ramaon Jordanl.
Meghnad KonalZ, Ing-Ming Lee3,and obere K. pavis?, Uspa,
aS, Wlorist and Hursecy Crops Lab. and Zplant virology
Lab., Beltsville, MD 20705, and Jpepattment of Botany,
University of Maryland, College Park, MD 20742,

Spleen cells from mice immunized with a mixture of 5. cilerd
(M200H) and throe stralus of corn stunt spiroplasma_(F32,
PUS~L7, I747) were fused with NSl myeloma cells for the
production of monoclonal antibody-secreting hybridomas.
Hybridoma supernatants wete initially screened in varicus
divect and indirect ELISA rests against untreated and sadium
dodecyl sulfate (5DS)—treated cells. OF 34 gur of 47
spiroplasma-specific hybridomas, 7 secrete wmonoclonal
antibodies (MeAbs) that react with all Four spiroplasma immun-—
agens, L7 secrete McAbs specific for one or more of the three
corn stunt splireplasmas, and 14 produce McAbs specif=-

ic to S. citri. Resulrs of ELTISA, immunofluorescence, and
growth and metabolic inhibition assays with these and other
spiroplasmas will also be presented.
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SEROLOGICAL DOT-IMMUNCBINDING OR DETECTION OF SPTROGPLASMA
CITRI. J. Flietcher. Deptartment of Plant Pathology, Oklahoma
State University, Stillwater, O 74078

The dot=-immuncbinding assay (5. Haber, personal ocomnunication)
was adapted For deotection of Spiroplasma cuited. Filktnr papcr
Aiscs hlocked with ovalbumin wore spotted with the sample,
incuhated in antiserum {90} minl, protein-A-peroxidase (0
min}, and suhstvate, chloro-nashbthol (10 minf.  The test was
completed in under 4 hr. BDetection limik for 8. citri isolate
BRI averaged ax101? cFUsml,  timics Eor other spiroplasmas of
the same seragroup werce higher, while strain 23-6 {different
soregroup) was not dekecred. 5. citri was detected in 46 af
52 =uingle leafhopprrs (Circulifer tepellust fed on diseasend
plants, but not in contrel inscots. The pathogen was detectod
in plants at peak of infection {when tiwer is highestl, lut
not at early or late stages, though spiraplasmas were detocted
by ELISA or by iselation av all these timos. Though less sen-
sitive than ELTSA, this assay may bo uscful in situatinns
where cconomy and rapidity are desired.
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CALIFORMIA STRAINS OF ASTER YELLOWS DISFASLE ENHAKCE SURVIVAL OF
CORN LEAFHOPPER ON ASTER. Alexander H. Purcell and ¥aren Conot
Susiow, Depariment of Entomologlcal Sciences, University of
ralifornia, Berkeley, CA 94720,

We confiymed previocus reports (Sci. Am. 203:138) that the corn
leafhopper Palbulus maidis survives well on asters with aster
yellows {AY) discase but not on healthy aster, and that corn
leafhoppers could be "condicloned" by previeus exposure to AY-
aster to survive on Dhealthy aster. Three California AY strains
(DAY, SAY, TLAY) greatly ILmproved survival of J. maldis on as-
ter. AY also enhanced swrvival of D. maidls on celery or

Plantago majer but not on periwinkle (Vinca major)., Adult fe-

mabes “vonditioned"” by wmposure to AY-aster survived on healthy

aster much lonper than did "renditioned” adulc males. Expasure
to corn stunt-diseased corn did not improwe the surviwval ol I,

maidis on aster, nor did “A¥-conditioning' prevent transmission
of corn stunt splroplasma to corn,
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DETECTION 01 SPECIFIC PROTELE OF SPIROPLASMAS WITH HMONOCLONAL
ANTIBONIES P00 7 I Lt o007 0L D. Lei and T, AL Chen,
Heparoment al Plane Pathelogpy, Rutpers Unlvers iev-NEAES, Wow

Brunswick, I OR9D3,

Ihe electrophoretic hlotsof SDS-PAGE pretein patterns of spive-
plasmas were probed with monoclenal ant (hodics (MCAY Lo 0=

rloateis Tt (SCY straln KBAZ. ALL tweluve MOA's, previcusly

prowluced 1o (his lab, reaceed with o major band (10,000 M.W.) in
the protein pattern of RBAZ.  The proteln patterns of SC strains
Alperia, [sraet, lran and ASP-1 were similar te the other 5C
strains exvept that the major band cquivalent to thy 10,000 ¥.W.
reotein of the strain RBAZ had slightly hiphec mobillity In 8p5-
PACE and J[d oot react with the MCA [TES-23, fTrace amounts of
the 30,000 M.W. procein were alsoe detected by MUA TIEB-23 in
proceins of € sirains Alperia and Tran, grecen leaf huw splro-
plasma LE~12, corn stunt spivoplasma I-74%, and G0 "lap Tl
23-fi. These MCA's are useful rools lar the analvsis of the pro-
tein prolile nf splrvoplasmas.
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SEMISELECTIVE AGAR MEDIA FOR ISOLATION OF PSEUDOMONAS SYRINGRE
PVY. SYRINGAE PRTHOGEWIC TO BERNS. 5. K. Wohan and M., W. Schaad,
Dept. of Plant, Soil & Bnt. S¢i.. univ. Idaho, Moscow, ID 83843.

Two semiselective agar media, KBRC and SHBC, were developed for
isolation of Pseudomonas syringae pv. syringae (Ps) from
beans. Dilute cell suspensions of Ps strains and washings of
bean seeds were used to determlne the rate of recovery and
degree of inhibition of saprophytic bacteria., respectively, in
comparison with King et al.'s medium B (KB}. XBBC was made by
supplementing KB with Lg/1) boric acld {1.5), cycloheximlde
{0.2}) and cephalexin {0.08). Colonies of Ps were flar and
translucent with blue fluorescence. Recovery of 10 stralns
varied from 80-140% and inhibitlon of saprophytes ranged from
90-89%, SNBC contalned {g/l) sucrose {20.0), KNOz {1.0),
Mg504. 7130 (0.3}, K zHPO4 (3.0}, HaHPO4 (1.0},
boric acid (1.5}, cycloheximide {(0.2) and cephalexin {0.0B).
Colonles of Ps were raised, gqlobose and white with blue
fluorescence. Recovery of strains watied Erom 82 145% and
iphibition of saprophytes ranged Eraom 77-99%.
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CHLOROPHYLL ALTERATIONS IN HELIANTHUS ANNUUS INFECTELD BY
PSEUDGMONAS SYRINGAE P¥, TAGETIS. L. Fuctkovsky, B. Kennedy,
Dept. of Planf Pathology, Univ. of Minn., St. Paul, MM 55108 &
W. Koukkari, Dept. of Botany, Univ. of Minn., S5t. Paul, MHN
55108,

Bacteria introduced inta 5 day old greenhause grown sunflower
(Helianthus annuus) seedlings produces bleaching of youny
developing tissues. Cotyledons of diseased plants do not
bleach, but persist, resist semescence and retain chlorophyll.
Area of developing leaves is reduced by half in 7 day-old
plants, diminishing to a third or iess after 9, il and 16 days
Concomitantly the chlorophy11 concentration in the First leaves
diminishes more than eight fold and such leaves never
recuperate from foxemia, Growth of new apical tissue without
bleaching occurs on the fourth set of new feaves,

582

PHOTOMORPHOGENIL EFFECTS OF PSEUDOMONAS SYRIWGAE PY TAGETIS ON
HELTANTHUS ANNUUS. L. Fucikovsky, B. Kennedy, Uept. of Plant
Pathology, Uniy. of Minn,, St. Paul, MN 55108, & W, Koukkari,
Dept, of Botany, Univ. of Minn,, St, Paul, MH 55108

The pathogen produces a severe toxemia on apices of sunflower
seedlings in the greenhouse. Leaf angles, leaf dry weight,
Teaf expansion, leaf texture (brittleness), leaf chlorophylt
content and rhythmic movements are altered; cotyledons are not
noticeably affected and they are functional longer than on
control plants, Bleached leaves emerqing from the dpek 4-14
days after stem inoculation below cotyledons never recover, but
eventually new upper leaves {4th leaf stage) will become green
The plant is stunted; stems are shorter and bleached above the
ingculation point, Plants maintained in total darkness and
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with exposures to 15 min of red or far-red light every 12 hours
were stunted and depicted typical phytochrome associated
changes such as red light inhibition of stem elongation,

SB3

DELINEATION OF XANTHOMONAS LAMPESTRIS PV. CITRI STRAINS WITH
HONOCLOH%L ANTIBOLDIES, A.A. Bepedict, A.M, Alvarez, E.L.
Civerolo , C.¥, Mizumoto, Univeralty of Hawail, Honolulu, HI
95822, "USDA-ARS, Beltaville, HD.

Monoclonal antibedies (MCA) were generated to identify Xg pv.
cltrd strains, Types A, B, and €. Antibedy A1 reacted with
Type & referenpe atrainz {(XC62, ¥063) and 12 Type & strains
from Argentina, Antibody A2 separated the 4 reference strains.
Antibody B1 peacted only with a Type B atrain (XCh4) and not
with 10 B atrains from Argentina. Antibody B2 reacted with all
Type B strains from Argentina, a Type C reference atraln (XCTO}
from Brazil, and a Xanthomopps strain asscciated with
bacteriosis of Mexican lime, B2 did not react with Type B
reference strains {(XC64, XC69). On the basis of tests with 448
other Xanthomonas strains and 102 non-xanthomonads of plant and
animal orgin, these MCA were specific for pv, glbrd, except
that A1 reacted with 2 strains and B2 rescted with 4 strains of
other xanthomonads,
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LESION DEVELOPMEMT AND POPULATION GROWTH OF XANTHOMONAS CAMPES-
TRIS PV FHASEULI ON THE LEAF SURFACE OF BEAW PLANTS EXPOSED CON-
TINUOUSLY OR INTERMITTENTLY TO HF. K. L. Reynolds and J. A.
Laurence. Dept. Plant Pathology, Cornell U., Ithaca, WY 148533,

Four week old Phaseclus vulparis cv 'Ca%ifornia Light Red
Kidney' plaut§ wete exposed to § or L pg F/m” continuoualy, er
3 or 5 pag F/m” Intermittently for 15 davs after inoeulation with
K. campestris pv phaseoli. Intermittent exposures were conducted

such that the tetal dose of HF din each case wag equal to the dgse

resuleing from continuous cxposure to 1 uwg Fim™ (ie, 15 ug F/in -

davs}, Bacterial suspensions were sprayed on each plant to estab-
lish a leaf~surface population en the first trifoliclare leaf and

a Lesion on the second trifoliolate leaf, lesion diameters were
measured when Elrst visible and again at the end of the experi-
menrt . At 5 day Intervals leaves were collected, measured and
washed, Washings were serially diluted and plated to estimate
leaf-surface populations of the bacterium. Leaves were harvested
ar Lhe end of the cxperiment to determine F accumulation. Lesion

cpansion and final size increased linearly with Feliar ¥ content

while leaf-surface populatlons were apparently unaffecced by HY.
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DIFFERERTEAL  REMOVAL OF IMMUNORCAGENTS FROM INDIRECT ELISA
COMPLEXES, M. Akius, €. I. Mink, and W, -Y, Wang. Washington
State I'miv,, TAREC, Prosser, WA 99350,

The effect wf low pH Clycine-HCl buffer on dissociation of
immunprengents in  indirect Elisa was examined using two
Tlarviruses, prune dwarf wirus (PDV¥) and necrotic ring spot
vires {NRSV) and a potyvirus, bean common mosaic virus (BCMV),
After the Inftial indirect test virtoally all geat anti-rabhic
or anti-mouse conjugated antibodies could he dissocisted hy
twe hr soak at pH values below 2.5, In the same pH Tange
mest, but not all, wirus specific antibodles dissoclated from
vIirus attached to the =olid phase, Little, if any, PDV or
BCWY  dessociated  from  the polystrene at  these pH's.
Significant amounts of HREV, however, were removed at all pH
values helow 3,75, Potential use of low pH treatments for
multiple tesis wlith attached viruses will be discussed.

SB6

A BROAD SPECTRUM MONODCLOWAL ANTIBODY PREPARED ACAINST BEAM
COMMON MOSATC YIRUS. Wei-Young Wang, G. T, Mink and M. J.
5ilbernagel, Dept. of Flant Pathology, Wash. Starce Univ,.,
TAREC, Prosser, WA, 99350,

A hyhridoma cell line bel97 which secretes a memoclonal
antibedy {(BC-1) of the 1gGls isotype was prepared by fusion
between mouse myeloma cell line P3X63JAg8.653 and BALB/c mouse
spleen cells Asciric fluid produced from BALR/c mice had =z
titer of IO in indirect ELISA. Twenty-two EBCMY strains in
either serogroup A or B reacted with BU-1 to a similar extent.
The senpitivity of BC-1 was comperable to those of polyclonal
antibodies. MHowever, no precipiting lines were formed in agar
double-diffusion plates. TPotyviruses other than BCMY also
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reacted with BC~1. These included some iIsolates of bean
yellow mosale, pesnut mottle, blackeye cowpes mosalc and
watermelon mosaic (type 2} wiruses. This broad spectrum
mongclonal antibody 1is valuable not only as a diagnoatic tool
but alse useful te study the conserved epitope present on
these potyviruses.

587

THE USE OF ENZYME-LINKED TMMUNOBLOT ASSAY (FIBA) TO DETECT
REAN COMMOR MOSAYC WIRUS TN INDTVIDUAL BEAN SEEDS. Wel-Young
Wang, 0, T. Mink and M. J. Silbernagel. Dapt. of Plant
Patholopy., Wash, State Univ., TAREC, Prosser, Wa, 99350.

A simple and sensitive technique was developed to detect BOMY
in bean sceds using a nitrocellulese membrane as solid
suppoart. Meces of cotyledon from individually scaked seed
werg either dircetly placed on the membrane or ground in
buffer and the extract hlotted onto the membrane. Virws
infected seeds were identified by incubating the wembrane
first with wvirus-specific rabhit antiserum or a mouse
monoc]lanal antibody and thenm with a goat anti-rabbit (or
anti-mousel 1g0 horseradish peroxidase conjupate. The
remaining part of the tested =seccd was planted and the
germinated seedlings examined for infectlon. This mathed was
more sensitive than conventional ELISA and appeared to be
vseful to rapidly screan seeds prior to planting. However,
due te the uneven distribution of virus im seed parts, whole
secds need to be tested to estimate actual virus incidencs in
seed lors.
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THE INHIBITORY EFFECT OF BEAN OR PEA SEED EXTRACTS [N ELISA
DETECTION OF PEA SEED-BORNE MOSAIC VIRUS. Weil-Young Wang, C.
1. Mink and M. J, Bilbernagel, Dept. of Plant Pathology., Wash,
State Univ., IAREC, Prosser, Washington, 99350,

The absorbence valuwes at 405 nm (4405} in both double~sandwich
and indirect ELISA was reduced up to 95% when buffered extracts
of pea or bean seeds were mixed with PSBMV-infected leaf
samples prior to placement 1n polystyrene plates. The
inhibition was specific to PSBMV as seed extracts had lirtle
effect on A405 values obtained with bean common mosaic virus,
Liccle or no inhibicion was cobsgerved if virus szamples were
added to the wells a few sec before the extract was added.
Seed extracts appeared to interfere with the adscrption of
virus to the polystyreme. & linear relationship was Found
between ELISA readings and dilutions of the sced cexcract.
Because of these Inhibitors detection of PEBMV din individual
pea seeds by ELISA was diffieculr.
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BIOPHYSICAL CHARACTERIZATION GF TWO PRUNUS NECROTIC RINGSPOT
YIRUS ISOLATES FROM SWEET CHERRY TREES. Ching-Ang Ong and G,
I. Mink. HWashington State Univ., IAREC, Prosser, 51 %9350.

Two biotypes {QD and OM) of prumus necrotic ringspot virus
that caused severe rugose mosaic ar no symptoms were isolated
repeatedly  from sweet cherry trees in WA, Although
serologically  similar, they differed considerably in
pathogenicity, symptomatology, sedimentation patterns and
electrophoretic mobilities. Isolate CH3B, representative of
biotype {D, incited primary lesicns on Chenopodium quinoa
followed by systemic mottling, necrosis and dieback.  Isolate
CHI9, representative of biotype QM, produced only systemic
mettiing. When centrifuged 1n 10-40% rate zonal sutrose
density gradients, virions of CH38 separated inte 2 major
zones while those of CH3% formed 3 zonres. [solate CH38
resolved inte 4 and dsolate CH3? into 3 bands of different
electrophoretic mobilities 1in sgarose gel electrophoresis,
However, after proteinase digestion, the RNA of both isolates
resglved into 3 bands.

590
MIN! DOUBLE TMMUNODIFFUSION TEST FOR DIRECT PROJECTION AS

SLIDES.  Ching-Ang Ong and G. 1, MWink., Washington State
Univ., IARET, %rosser. hA 99350,

A simpie and inexpensive procedure te prepare slides directly
from doubie immunadiffusion tests without special
photographic techniques is described. Agarose (1.5%) is cast
on a polyester based film (4 x 33 mm). The film support is
then placed on a template and wells of 1.6 mm diameter are



punched using a capillary tube, a microscope anrd in-house
vacuum system. Typically abowt 3-5 ul of reactants i:
introduced into each well. Upon completion of the test, the
agarpse gel is washed, stained, destained and dried down
directly onte the film support. Oried gel thus prepared can
be mounted on a slide mount for projection or stored in a
file. Pregipitation lines stained with c¢rocein scarlet in
combination with coomassie blue were more distinct than those
stained with coomassie blue alone gr imide black stains.
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USE OF & MOWOCLOWAL ANTIBODY HREACTIVE WITH SEVERAL POTYVIRUSES
FOR DETECTION AND IDENTIFICATION IN COMBINATION WITH
VIRUS-SPECIFIC ANTISERA. .Jehn f{ammond, Roger H. Lawson, and
H. T. HBu, USDA, Agricultural Research Service, Florist and
Nursery Crops Labaoratory, Beltsville, MD 20705 and americsn
Type Culture Cellectlon, 12301 Parklawn Drive, Rockville, MD
20852,

& monoclonal antibody produced against tulip breaking virus
antigen has been found to react with some other potyviruses,
including bean yellow wosale, 1ris mild mosaic and irls severe
mosaic viruses. By use of a Heterolopous Double antibody
Sandwich ELISA in which plates were coated with the monoclonal
antibody, and using either virus—specific rabbit antisers
follewed by goat anti-rabbit conjugate, or virus-specific
rghblr antibody conjugates, plants infected with these viruses
were clearly ldentiffed. By this means, the sensitivity of
the double antibody sandwich form of ELISA 1s maintained
withowut the disadvantage (for field screening) of atrainm
specificity, and there 1s no need to prepare virus-specific
conjugates.

592

THE DR OF CLONER «DWNA TO DETECT POTYVIRUS INFECTIONS.
John llapmond and Rosemarie W. Hammond, USDA, Agrieultural
Re=earch Service, Florist and Wursery Crops Labsratary,
Belraville, MD 20705,

Single-stranded complementary DNA (ss cDNA) was prepared by
0lipo-dT priming of RNA prepared from an isolate of bean
yellow mosaic virus (BYMY) from gladiolus, The ss cDNA was
[ound to Liybridize to heterologous lsclates of BYMY and some
other potyviruses, including potato viTus ¥ and tobacen etch
virus. Double-stranded cDNA was then prepared and fragments
vloned inte plaswid puC?® after restriction endonuclease
digestlon, Pacterial colonies containiog viral-specific
ingerts were selected by coleay hybridization uslng ss cDNA as
a probe, The cloned viral-specific fragments have been
exanined Lo determine their relatiounships to RMA of
heterologous BYMV isolates and of other potyviruses, including
potato virus Y, tulip breaking virus, and tobaceca etch virus.
The telative sensitivities of detecrtien of BYMY by det-blot
fybridization and variocus serological assays has alsc been
exanined.
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THF USE OF ANTISERA AGAINST CYLINDRICAL INCLUSION PROTEINS TO
DETECT AND IDENTIFY POTYVIRUSES. John Hammond and Roger H,
Lawson, USDA, Agricultural Research Service, Florist and
Nursery Crops Laboratory, Beltaville, MD 20705.

Tiie potyviruses induce characteristie cytoplasmic inclusion
bodies, composed of a protein enmcoded by the viral genome
which 1s not serolegically related to the wiral coat protein,
The cylindrical incluslon protein {CIF} may be sercloglcally
related or distinct from the ¢IPs”of othar potyviruses, The
CIFs of three potyviruses infecring bulb crops have been
extracted and distingulshed electrophoretically {alper et al,
Phytopatholegy 74:960-962). In a modified procedure, purified
CIP was prepared for use as antipen. Antisera to CIFE of bean
yellow mosalc, clover yellow mosaie and pea mosaic virus
prepared in this sanner have been useful in the sepsitive
detection of bean yellow mosaic wirua, and in the
differentiation of isvlates. The moethod is recommended
expecially for potyviruses of limited host range, From which
purification is difficult.

594

REACTIVITIES OF APPLE MOSAIC VIRUS (ApMY)/PRUNUS NECROTIC
RINGSPOT VIRUS (NRSV) MONOCLONAL ANTIBODIES (McAhs) WITH ApMV,
NRSY AMD OTHER ILARVIRUSES. Hawon Jordan, Joan Aebipg and H. T.
Hsu, USDA, ARS, Florist and Nursery Crops Lab., Belcsville, MD
20705 and American Type Culture Collectlon, Reckville, MD 20832,

Seven Meabs made to ApMY and/or NRSY were evaluated in various
direct and [nd{rect ELISA and lmmunodot-blor assays. Vitus
troatments [ncloded 0.2-2% sodium dodecyl =ulfate with and
without 5% mercaptnethancl, and pH 9.53/56%C. CGenerally, McoAbs
1, 2, and 3 gave stronger reactivities with treated ApMV than
With untreated wlrws. Converscly, Meabs 4, 5, and 6 reacted
stronger with untreated ApMY. Meabs 5, 6, and 7 reacted
strongest wich untreated NRSV, and McAb 4 reacted well with both
treated and uwntreated WRSY. In other indirect ELISA tests,
MeAbs 2, 3, and 6 were found to react with several orher
tlarviruses, specifically tohacco streak virus, cirrus variega~
tion virus, prune dwarf virus, as well as alfalfa mesalc virus.
In Westem=blot analysis with Intact ceat protein {CF) subunits
and enzyme~dipested CF subunit fragments, only Meabs 1, 2, and 3
veact with ApMY and anly Meib & reacts willy NRSV.
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ELISA DETECTION OF RELATIONSHIPS ANONG THREE LUTEOVIRUSES.
Adrianna D. Hewings, USDA-ARS, Plant Disease Research Lab,,

Fort Detrick, Bldg. 1301, Frederick, MD 21701 and Gleora J.
P'Arcy, Dept. of Plant Pathology, U, of {L, Urbana, IL 61801

Three luteowiruses, barley vellow dwarf virvus from Illinois
(BYDV PAV-IL), beet western yellows virus from California
(BNYV-CA), and soybean dwarf virus from Japan {5DV-D) were
studied by direet double antibody sandwich ELISA {DPAS ELISA)
and by Indirect ELISA on unpreceated plates., DDAS ELISA
detected 1.5ng/ml purified virus in homelogous tests but
Failed to detect virug in heterologous tests up to 800 ng/ml.
In DDAS FLISA with sap extracts from infected plants, the
SDV-D system detected BYDV-PAY-IL and BWYV-CA, rhe BYDV-PAV-IL
system detected BWYV-CA, and the BWYV-CA system occaslonally
detected BYDV-PAV-IL, All heterclogous reactlons were weak
kot significant (F = .05), 1Indirect ELISA detected reclprocal
relatlonships amang all three viruses ar 100ng/ml or less.
These preliminary data {one bleed from one rabbit/virus)
suggest that all relationships are distant.

596

REACTION OF A BROAD SPECTRUM OF PYY [SOLATES TO MONQCLOMAL ANTI-
BODIES IN ELISA. E.N. Fernandez-Morthcote and P. Gugerli. Uni-
versidad Maciconal Agraria, La Molina - [nternational Potate Cen-
ter, Aptdo. 5969, Lima-Peru, gnd Swiss Federal Agricultural Re-
search Station of Changins, CH-1260, Nyon, Switzerland,

A collection of PYY isolates from geographically distinct loca-
tions has been used to compare by divect ELISA the effectiveness
in detecting PVY of a broad spectrum monocional antibody (MA}
and standard polyclonal antibodies (PA} ta PYYM. The reaction
of other potyviruses was also tested. All 26 Andean isolates
from PYYO, PYYN, and PYYC group of strains reacted with both MA
and PA. [solate PYY® Arran from Holland reacted only with PA.
Hith MA the reaction of isolates was generally better than with
PA, and winimyn background values due to nonspecific reactions
were obtained after 20 h. Potato virus A, wild potato mosaic
virus, potato virus ¥ {PYYC-GL, PYYC.AB, and UF isglates), Peru
tomato virus, and tobacco etch virus did not react significantly
with both MA and PR to PY¥Y. Howaver PYY isolates reacted weakly
with Peru tomato virus PA.

587

A RAPID AND STMPLE REVIRSE PASSIVE HAEMAGGLUTINATION ASSAY {RPH)
FOR PLANT V{RUS DETECTION. E.Sander, R.G.OYetzgen, B.X8fm, H.P.
Cramage* and R.R.A.Coombs*. Institut Biologie li,Unjversitdt
TUbingen,D-7400 Tdbingen,Fed.Rep.Germany;*Dept. of Patholegy,
Div.of Immunology,University of Cambridge,Cambridge, U.K.

In the reverse passive haemagglutinmation assav chymatrypsin-
treated sheep erythrocytes coupled with monoclenal or poly-
clomal virus-specific antibodies by Crily can be agglutinated
by the apprupriate virus. This one step method redched a sensi-
tivity and specificity comparable to the direct ELISA. About

1 ng of tobacco masaic, arabis mosaic, pea enation mosaic,
potato Teafroll and potato virus X were detected in sap of hop,
cucumber ,tobacco and tubers and leaves of different putato
varieties. Haemagglutinating potato Tectin was blocked with M-
acetyl-giucosamine oligomers. The results can be read with the
unaided eye within 90 min or 15 min when centrifuged bricfly at
low speed, Temperatures between 4% and 37"C were suitable. Anti-
body-coupled erythrocytes can be stored ready fur use when
glutaraldehyde-stabilized and subsequently freeze-dried.

598
THE EFFECT OF SUCROSE ON SPOT HYBRIDTZATION ASSAYS For
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SUGARCANE MOSAIC VIRUS, K. 8, berrick, &. H. Chang, K. C.
French and C. A. Clark, Depr, of Planc Pathology and Crop
Physiology and Dept. of Biochemistry, La. Agric. Exp. Sta., la.
State Univ. Agr. Ctr., Baton Rouge, LA 70803.

The addition of sucrose to extracts of sugarcane mossic
viruas (SCMV) infected tissue or purified SCMY RNA preparations
was found to signiflcantly lncrease the binding of viral RNA to
nitrocellulose (NC) and charge modified nylon (CMN) membranes.
Hybridization assays for SCMV on NC, RO pretreated with high
salt or CMN were about & times more senspitive when the extracts
or RNA preparations used for spotting contalned 0.4 M sucrose.
In contrast, suctose had no effect on the bindinp of potsto
spindle tuber viroid to CHN, Since the RNA of some viruses in
the potato virus Y group have been shown to contain
polyadenylate sequences, the effect thar sucrose has on the
binding of SCMY EMA to NC and CMN may he due to a polyadenylate
aequence .

589

A somaclonal variant of tomato resistant to race 2 of Fusarfum
axysporum f.sp. lycopersici. §. A. Miller, G. R_ Williams,

H. WedTna-Filho and D. K. Evans., DNA Plant Technology Corp.,
2611 Branch Pike, Cinnaminson, NJ 08077,

A somaclonal varfant resistant to race 2 of Fusarium oxysporum
f.sp. Vycopersici {Fol} has been selected from plants regenerated
from callus cultures ¢f the processing tomato (LgcopersTcon
escultentum L} cultivar UCB2B. UCB2B is resistant to race |
of Fol BUt susceptible to race 2. Leaf explants were cultured
on modified MS medium in the absence of selective agents (i.e.
Fol culture filtrates or toxins), then regenerated shoots were
rooted and transferred to the greenhouse. R] generation seed}ings
were evaluated for resistance to Fol race 2 after ingculation by
the root-dip method. Resistance is governed by a single,
dominant gene. The Fol race 2 resistant variant has maintained
the resistance to Fol race 1 expressed in its progenitor UCBZB.

600

MIOE OF IMHERITANCE OF RESISTANMCE TO THREE RACES OF FUSARTUM
OAYSPORUM ON COWPEA. K.S. Rigert and K.W. Foster, Department of
fgronomy and Range Science, Univ. of Calif., Davis, CA, 95616.

We have previously described the development of o root dip inoc-
ulation technique and scoring system for evaluation of Fusarium
wilt resistance in cowpea. With this technigue, the standard
differentials failed to distinguish the three races of Fusarium
wilt. However, three races can be distinguished using Pl 162925
and PI 115683 as differentials. The objective of this study was
Lo determine the inheritance of wilt resistance in the cultivars
CB5, CB3, and 7964 using the root dip technigue. These cultivars
were crossed in all combinations and F1, BC, F2, and F3 progeny
were eyaluated for resistance to the three wilt races, Segrega-
tion ratios showed that CB5 and CB3 possess different dominant
yenes which confer intermediate and high levels of resistance to
Race 1, respectively. Different dominant genes conditioning ves-
istance ta Races 2 and 3 were found in CB3 and 7964. F3 family
cosegregation indicated that the Race 2 and Race 3 resistance
genes are linked.

601

SUREENI NG WORLI APPLE CERMPLASM COLLECTTON FOR RESISTANCE TO
PHYIOPHTHORA CACTORUM,  R.5. Utkhede, Agrieolture Canada Re-
seireh Station, Summerland, Acictish Columbia, Canada, WO LZO
Flve hmndred thirey Flve acressions From the USBA world apple
poermplazm col leet ion were sereencd for resistance te Phyroph-
thori cactorum, causal apent of apple crown ror.  In vitroe,
dovmant wexelsed twigs were Inoculated with P. ocactorum, Length
b neeresls was wserll as oo neasure of relative resistance.
Fisteen plant Intreduction lines were vecy rosistant, 50

showeed ntermediote vesistaace, and 469 lines were very Suscep-
Lilile to Py ocactorum.  These results [ndicate penocie wvariation
in resistanee mul swreest the possibitity of breeding resistant
vl aLocks o control che discase.,
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VARTATIONS TN MAIZE INBRED RESPONSE TO MAIZE DWARF MOSAIC VIRUS
INDCULATION TREATMENWTS. Raymond loule, USDA-ARS, Dept. of
Plant Patholopgy, QOARDC, Wooester, OH 44691

Bvaluation of resistance of 12 maize inbreds te maize dwarf

1354 PHYTOPATHOLOGY

meeale virus (MDHY) was influenced by inoculation treatments,
methed of data analyses, and genetic determinants. Treatmeats
included Four ages of test plants; as many as four repeated
inoculations; 1, 3, ar & rubs/inoculation; virus dilucions of
1:10; 1:40; 1:80: 1:160, or 1:320; and MDMV-A or MDMW-B. Tests
results were subjected to ANOVA and the means separated by
Scott-Knott cluster analyses. The treatment involving four
inoculations with two rube each at four day Intervals produced
the most infected plants In all Iinbreds. MOMV-B was not
generally more infectious than MDMV-A. Pa405 and Oh28 were
most and least resistant, respectively, in all tests.
KYB1:2335, Ml4, and Valds displaved great variability in
different teats and were classified as moderately rvesistant or
susceptible depending on Inoculatlon Ereatment.

§03

THE EFFECT OF SEPTORIA TRITICT BLOTCH AMD CHEMICAL DESICCATION
ON SOURCT-SINK RELATIONWS IN SPRING BREAD WHEAT CULTIVARS.
I. Eyal, Dept. of Botany. Tel Aviv University, 69978, Israel.

Spring wheat cultivars subjected to Septoria tritici blotch,
post-anthesis chemical desiccation and mechanical defoliation
expressed differential response in kernel weight losses.
Positive, significant correlations were obtained across
cultivars between loss in kernel weight and Joss in total bio-
mass in Septoria and desiccant affected plants. Pre-anthesis
mechanical reduction in sink size in stressed plants resulted
in significant compensation in kernel weight acruss cuyltivars
as compared to intact spikes. Glumes and awns markedly con-
tributed to kernel weight in intact and halved spikes in
desiccated plants. Abiotic and biotic stresses affected the
rate of accumulation and depletion of stem dry weight and
sofuble carbohydrates. Lower losses in kernel weight in the
tolerant cultivar Miriam were associated with greater losses
in non-structural carbohydrates and fructosans.
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PATHOGENIC RACES OF CERCOSPORA ORYZAE IN THE SOUTHERN UNITER
STATES. D. W. Sah and M. €. Rush, Dept. of Plant Path. and Crop
Physlel., Ta. Agrie. Expt. 3ta., La. State Univ, Agric. ttr.,
Baton Rouge, LA 70803

Leaf and sheath samples of rice wilth typical narrow hrown spot
and purple brown blotch symptoms were collected from seven major
rice-producing parishes in louisiana during the 19831 and 1384
prowing seasons. 3ingle spore isolates of €. pryzae were ob-
tained. The differencial cultivars Wira, Mars, Kamrose, Rexoro,
Zenith, BEluerose, Shoemed, and FoTtuna were inoculated with
conidia from each iselate. Ingculated plants were maintained in
a humidified chamber in the greenhouse and evaluated for disease
after 3 weeks, Thirty-six races In six physiologic race proups
were differentiatad among 54 Isclatcs from Louisiana, Arkansas,
and Texas. The cultivar Mars, recently released with vertical
resistance to C. pryzae, was found to be susceptible o 11 of
the 36 races. These findings suggest that C. oryzae is hiphly
varlable in pathogenicity. BRate reducing resistance may be more
effective for control of this disease than monogenic resistance.

&05

SOME REACTIONS OF A TOLERANT BAKLEY COMPOSITE CROSS POPULATLION
AND BARLEY TOLERANT- INTOLERANT LSULTNES [0 BARLEY VELLOW
DWARF VIRUS. J.M. Crosslin*, T.W. Carroll®, E.A, NHockerU#®#,
and S.K. Zaske?*, *Plant Pathology Ueparcment, and #*USHA-ARS
Plant and So0il Selence Department, Montona State Undversicy,
Bozeman, M1 59717

A male sterile facllitated recurrent selection population of
barley, deskignated Composite Cross (CO0) XLIV, was Fichd
evaluated in Montana for reaction to barley yellow dwar{ virus
{(BYDVYY. ©CO ALIV was inoculaced with BYRY in 19873 and 1934 and
serverly chlerotic or intalerant plants were rogucd o Incredsce
the percentage of green or tolerant plants in sucreeding
generations, In replicated trials, ylelds of the 1987 and
1984 populacions in 1984 were reduced approximately 307 and
30%, respectively. TFour barley isclines, with or without the
Yd2? genc far BYDV telerance, were also [noculated and
evaluated. Isvllnes with or withour Yd? shouwed yield rvedoct-
ions of less than 5% and over 90%, respeclively.
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MOLECULAR CHRRACTERIZATION OF A RACE SPECIFIC INCOMPATIRILITY
GEWE. C. Wapoli, J. Swanson, D. Dahlbeck, and B. Staskawicz,
Dept. of Plankt Pathology, Ualv, of Calif., Berkeley, Ch 34720.



A gene cloned from Eseudomonas syringae pv. glycinea Race & has
been demonstrated to confer a change in race specificity from
virulence to avirulence when mobilized into P. 5. glyecinea Race
5 and assayed on soybean cultivar Harosoy (Staskawicz et al.,
1984, PHAS 81:6024-6028)., This gene has been degignated as the
race specific incompatibility A (rsiA) gene. Deletion mapping
and transposon mutagenesis have been used to locate the
structural gene and promoter region of rsih. A sBubclone of rsia
has been inserted into a trp expression vector and the protein
product visualized on SDS-PAGE gels utilizing the maxi-cell
procedure., Hybridization studies (Southern analysis) show an
internal region of the rsid structural gene is unigue to Race 6,
with no tross hybridization to Races 0, 1, 4 or 5. However,
initial experiments indicate there are congerved reqgions with
varying homology at both the 3* and 5' ends of the gene,

Dideoxy sequencing has been initiated to establish the
nucleotide sequence of this gene.

60T

CLONING OF A FACTOR FROM PSEUDOMONAS SYRINGAE PV. TOMATO
RESPONSIBLE FOR A HYPERSENSITIVE RESPONSE ON SCYBEAN. D, Y.

Kobayashi and H. T. Keen, DepL. of PlanL PaLhalogy, Universify
of California, Riverside, CA 52521,

Paeudomonas syringas pyv. Ltomalo (Pst) fs Lhe causal agent of
bacterial spack of tomato and forms a hypersensitive response
(HR) en soybean. To jnvestipgate the specific DNA scquences of
PsL that are involved in initiating the HR on soybean, a geno—
mie library of Pet was constructed using Lhe cosmid cloning
vactor pLAFRY. Each clone of Pst DNA was mohilized From E.
coll into Pseudomonas syringae pv. glycinea (Psg) usinog Lhe
helper plasmid pRK20!3., Transconjugants were Lhen inoculated
into the soybean cultivar Harcsoy and screened for a phenobyple
change from a compalible to a hypersensitive response. One oul
of &00 Psg transconjugants elicited a hypersensitive response
which was similar to that formed in response Lo Pst.
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VIRULENCE MUTANT IN PSEUDOMOMNAS SYRINCAE PV. PHASEOLICOLA
SIMILAR TD HYPERSENSITIVE RESPONSE MUTANTS. Harilyn ). Stapleton,
Mary C. PDeasey, Ann G, Matthysse, Biclopy Department, Coker Hall
010-A, Universivry of North Carelina, Chapel Hill, NHC 27514.

Trangposon Tnd was used to genetvate vivulence mutant NC1Z of
Pseudomonas syringae pv, phaseolicola ATCC strain 193D4. Excon-
jugants of spot matings between F. syringae pv. phascoliceia
(Psp} straip 19304 and E. coli Sm 10 pSUPI0LL were selected on
neomycin-containing minimal media for rranspesition of Tn5 from
p3UP101). & radiclabeled preobe containing 3.3 kb of TnS DA
hybridized to a 15.9 kb EcoRI Fragment From a genomic blot of
rutant strains WC1Z, HRZS and HR3? (hypersensitive respoase
mutants) but net te parent strain Pspl9304, The probe hybrid-
ized to an additienal 5.740.6 kb band in strain HR2Z5. Other
neomycin-resistant Tn5 insertion mutants with apparent wild-type
phenotypes hybridized to different sized bands, Mutant strain
NC12Z completely lost the ability to induce wild-type virulence
symptoms on the leaves of Phaseolus wvulgaris and to elicit a
hypersensitive response in tobacco leaves (a non-host plant).

609

CLONING BND ANALYSIS OF GENES ASSOCIATED WITH PATHOGEWICITY AND
HYPERSENSITIVITY PROM PSEUDCMONAS SYRINGRE PV. PHASECLICOLA.

P, B. Lindgren, R. C. Peet, and N, J. Panopoulos, Department of
Plant Pathology, University of California, Berkeley, Ch 94720.

The isolation of @ independent prototrophic mutants of
Pseudomonas syringae pv. phaseolicola (Psp) with altered host
regponses by TnS motagenels has been reported (Lindgren et al.
1984, Phytepathology 74:837). These mutants which were selected
for their inability to elficit the hypersensitive responze on
tobacce, are also nonvirulent or have reduced virulence on bean
and have varying abilities to elicit HR on other heterologous
hosts. Tn5 was contained in 3 different EBcoRl target fragments
of 17, 8 and & Kb. A total genomic libracry of Saudh partially
digested DNA from wild-type PSp was constructed in the cosmid
vector pLAFR-3. S5ix colonles showing homology to 7 Kb of DRA
subcloned from the 17 Kb EcoRl target fragment was identified by
coleny hybridization. One of these clomes coold complement 7 of
the B mutants. This clone contains two EcoRl fragmenkts of
approximately 17 and § Kb, and restores the wild-type phenotype
to mutants with insertions in similar sized EcoRl fragments.
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CLONING AND ANALYSIS OF GENES INVDLVED IN PHASEOLOTOXIN
PRODUCTION BY PSEUDCMOMAS SYRINGAE PY. PHASEQLICOLA. R, C.

Peet, P. B. Lindgren and W. J. Panopoulos, Department of Plant
Pathology, University of California, Beckeley, Ch 94720,

The isolation of & independent prototrophic Tox™ mutants of
Pseudomonas syringae pv. phaseolicola {Pgp) through Tn3 muta-
genegis has been reported (Peet et al. 1984. Phytopathology
74:837}. Tn5 was contained in 5 different EcoRl target Frag-
ments of approximately 1.6, 1.3, 2.3, 4.5 and 6.6 Kb, The Tn5
from one mutant (NPS4336) contained within an $.0 Kb EcoRl
fragment was clened in pUCB, A total genomic library of Saulh
partially digested DHA Erom wild-type Fsp (NPSJ1Zl} was
caonatructed in the mobilizable cosmid vecktor pLAFR3 and
maintained in B, coli HB10l. <Colonies showing homology to the
cloned EcoRl target fragment Erom NPS4336 were identified by
colony hybridization. Two cosmids, when mobilized from E. celi
by plasmid pRE2013 in individual conjugations to the & Tox-
mutants, restore OCTase-specific toxin production in a total of
5 of the mutants as determined by a guanktitative microbiological
assay.

611
FUNCTIONAL COMPLEMENTATION OF A TOX~ MUTANT OF PSEUDOMONAS
SYRINGAE Pv. PHASEQLICOLA. David E, Clements and C.J. Romeo

Department of Piochemistry and Blophysies, H.V. Kamdar and
Suresh S, Patil, Department of Flant Pathology, Undversity of
Hawali, 96822.

4 genomic library of F. a, pv. phagecglicols PDOCC 46192 was
conatructed by ligating aize selected partial EcpR1 restricted
DNA into pLAFR1 and transfecting E. c¢oll HEI1Q1. A partial
soreen of the library wWith one U.V¥, mutant of P. s. pv,
Phageclicola waing tri-parental mating resulted in the
complementation of the mutant. The complementing insert is
about 23 kb. 4 partial restriction map has been made uwsing Bam
H1, Hind IIX and KpnI. The smmallest segment capable of
complentation 1s being determined using } ::TnS putagenesis and
subeloning, Other Tox™ putants are being screened to determine
the number of genes lnvolved in the production of
phaseclotoxin,
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CONSTRUCTION AMD CHARACTERIZATION OF A PSEUDCMOMAS SYRINGAE PV.
SYRINGAE recA™ STRAIN. D. K. Willis and W. J. Panopoulos, Dept.
of Plant Pathology, Univ. of Calif., Berkeley, CA 94720,

We have reported the cloning of the P. s. pv. sycingae tecA gene
which was lsolated by the ability of this gene to complement the
recombination deficiency [(Rec™) and UV sensitivity (UVS} of a
rech deletion mutant of Egcherichia coli (Willis et al. 1984
Phytopathology 74:837)., We have mutagenized the F. 5. syrinqae
(P88} rech gene (contained in the pLAFR] recombinant pCUVE) with
Tn5 to give pCU¥802. The BcoRl fragment containing the PSS
rech:Tnb mutation was sub-cloned from pCUVB02 into a vector with
a ColEl replicon to give pKWll. We have been able to exchange
this mutakion into PS8 by utilizing the Formation of a cis-
meradiploid intermediate in which pRWll has integrated
recombinationally inko the PSS chromosome. The phenotype of PSS
tecA:Tn5 mutants is similar to that displayed by E. coli rechA”
futants in that they are UVB phy plate test. The potential uses
of rech” derivatives of PS5 will be discussed.
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CHARACTERTZATION OF CALIFORNIA LSOLATE OF DASHEEN MOSALC VIRUS,
W. Kogllralana, L. G. Weathers, and D. J. Gumpf. Deparimeni of
FlanL Pathology. University of California, Riverside, CA 92521.

Dasheen mogale wvirus (PM¥} in Chinese evergreen plants
{Aglaonema commutatum) was reported in California in 1983, a
California isolate (DMV-CA) was purified from infecrLed green-
house grown Philodendron selloum seedlings and physicochemical
properiies of the virions determined. Purifled virlons formed
a single UV-absorbing ianfectious band with & densiLy of 1,73t
and 1.245 gfee Lin cesium chloride and cesium sulfate equilib-
rium denslity gradienls. respectively. Analysis of wvirion
protein by sodium dodeecyl sulfate polyacrylamide gel elecirto-
phoresis {305-PAGE} revealed only a single band of ecoai protein
with a molecular welght of ~ 32.,000. Virions contained infee-
tious single slranded RNA with polyadenylated sequences.
Utilizing denaturing agarosze gel eleciLrophoresis, wviral RNA
migrated as a single band, i{deniLical te tobacco otch virus RNA,
inglcating that the molecylar weight of DMV-RNA was aboul 3.2 x
0%,
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FLEXUDUS ROD-SHAFPED PARTICLES ASSOUCIATED WITH BLUEBERRY MOSAIC
DISEASE. K. 5, Kim and B, C. Gergerich, University of Arkansas,
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Fayetteville, AR 72701,

Ultrastructural studies of mosaic-diseased highbush blueberry
{Vaccinium corymbosum L.] revealed the consistent presence of
filamentous viruslike particles in leaf cells, fThe particles
were present both in the cytoplasm and nucleus. The particles,
approximately 12 nm in diameter with an undetermincd length, oo-
corxred as bundles of various sizes, numbers and shapes, In the
eytoplasm the particles were associated with a large number of
ribosomes and rough endoplasmic reticulum. These bundles were
often arranged to form a stellate configuration, cach bundle
radiating from the center in a different direction., The par-
ticles within the pundles appeared to veccur as a unhit of 4
filaments bopded tightly together along theix long axis exhibi-
ting a square when such a unit was sectloned transversely. In
longitudinal sections the units appeared as two parallel parti-
cles separated by an electron-lucent space resulting in a
tubule-like appearance. HNo pinwheel inclusions were observed
and the particles were not limited to phloem tisaue,
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SEED AND GHAFT THANSMISSIELE ROO-SHAPEL VIROS=-[IFE PARTICLES
ASSOCIATED WITH STRIPED CHLURDSIS UF MIMOSA:  LLTRASTRUCTT'HAEL AN
CYTOCHEMIDAL ASPECTS. k. M. Martin and K. 5. Kim, University of
Arkansas, Fayettewille, AR 72701, .

fod-shaped particles, approximately 35 % 9% nm, wore associated
with a chleorotic stripe symptom in mimesa, Albizszia julibrissin,
leaves. They wore seed (2] and qrafi {appreach) transmitted,
bul were nol transmitted by sap inoculation. The particles were
associated with granular and fibrillar viroplasmic inclusions.
The granular inclusions were similiar to caulimovirus inclusions
and cytuchemical studies ipdicated that Ehe inclusions and the
particles contained DNA. kxpanding leaves with typical symptoms
from seedlings as youny as throe months exhibited various devel-
epmental stages of the particles and asspoiated inclusions.  The
granular inclusions in e@arly stagqus of infeetion cccurred adja-
cent Lo the nucleuws as small electron-dense patches of circular
profiles with seattered virus-like particles at their cxierier,
Individual particles occurred outside the nuclear pores with
thueir short axis towards the pores. No plant viruses having a

DNA genome and the morphology of the mimusa particles liave heen
reported,
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Marification of virions and ®NA of an Tllineis barley yellow
dwarl virus iselate transmitted by Rhopalosiphum padi L. J. F.
Hurphy amd Clenra 1. D'Arey, Department of Plant Fatholopy,
Unlwersity af 11)Inofs=, LL02 5. Goodwin Ave., Urbana, IL A1801.

A T1Tinois isalate of harley yvellow dwarf virus, cransmitied
specifically by R, padl (BUDY-RFV-1L}, was= Increased In cats
tAvena byzantiona . Kocl "Coast Black'} and tissue stored at
A0, Purilivacions with 1.5% Rehament P extraction ylelded more
BYNV-REV-IL than Llquild nlirogen extraction. Virus yields
obtained from root tilssue were conslstenily higher than From
shoat tlssue.  Root tissue preparations stirred rapidly (ca. 160
rpmd on oA magnetle stirplace during enzvne incubation vielded
slpnificantly less virus (570 ugfkg) than those siirred slowly
foa. B0 epmp 1130 ppdmly. MHighest vields (1330 ug/kg} were
ohtalned from preparatlons not subject o stirring during enzyme
ineabat [on.  In contrast, vields {rom shoot preparations,
stlvrved {5380 bpfke) or not stirred (720 ug/ke), did nor differ
signlflvant [y,  Ilotact BYDV-RPY-1L RNA was isoclated by treatment
with 1} ppfml protelnase K, 1,08 505 and 0.5% 2-mercapteeLhanol,
vt by uslng water-saturated phenol.
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PRODUCTION OF MONGCLONAL ANTIBCDIES TO WOUNI TUMOR VIRUS (WIV)
USING EXTRACTS FROM CULTURED VIRUS-INFECTED LEAFHOPPER CELLS.
Ramon Jordan, Donald Nuss, and H. T. Hsu, USDA, ARS, Florist
and Nursery Crops Laboratory, Beltsville, MD 20705, New York
State Dept. of Hezalth, Albany, NY, and American Type Culture
Collection, Rackville, HD 20852,

Balbfc mice were {mmunized with a clarified cytoplasmic extract
of WTV acutely infected AC-20 leafhopper cells. Hybridoma
supernatants were assayed In various direct and indirect ELISA
tests using clarified extracts of WTV-infected sweet clover
ool tumors, purificd WTV, and syntheric double-stranded RNAs
as antigens. Ascitic flulds produced from eleven hybridoma
cell lines gawe reciprocal ELISA titers ranging from 0.5 to 6.0
x 106 apgaingt clarified tumar extracte and purified virus.

Mone of the McAbs react in FELISA or immunodot-blot assays
(IDBAs)} with WIV treated with sedium dodecyl sulfate (5D8), or
pll 9.5/569C. Several McAbs do react to $DS/mercapteethanol-
treated extracts 'renatuted' with 8M urea before IDRAS.

Results of immunofluorescence, immunoprecipitation and modified
Western—-blot analysis will also be presented.
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SPECIFICLTIES OF MOWOCLONAL ANTIBOBIES To STRAINS OF POTATD
VIRUS v. =.K. Yao, 5.4. Cai, 5.H.Jia, Vegetable Research Inst.,
Chinese Academy af Agricultural Sciences, Beijing, China and
H.T.Hsu, American Type Culture Collection, Rockwille, MD, USA

Monoclonal antibodies {HMobb, of hybridomas deriwved fyom mice in-
jected with a tomato strain of potato virus Y (PVY) were eval-
uated with three previously well characterized strains of PVY.
Six of the 16 hybridomas produced antibodles reactive to PVYQ:
four cell lines secreted antibodies reactive to PVY; and the
other five produced antibodies specific to PVY-, Only one cell
line produced antibodies reactive to all three strains of PVY.
o noticeable chansges 1n antibeody properties by the hybridomas
were observed after 20 in wvitro subcultures, Antibody titers of
ascitic fluids wexe about 100 to 200 times those of rabbit anti-
sera when measured by enzyme-linked immunosorbent assays (ELISAL
The reaction of McAb with PVY antigens could be blocked by the
presence of polyclonal rabbit antiserum. In ELISA tests, PVY
specific Mcab did not react with tobacco mosaic, tumnip mosaic,
cucumber mosalc, and potate X viruses.
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THE USE OF ENIYME-LINKED IMMUNDSORBENT ASSAY 70 ASEERS  THE
PURIFICATION OF MAIZE DWARF MOSAIC YIRUS., M.K Palomar, S.4.

Jensen. Uspt. of P1, Path., Univ. of Nabraska, Lincoln, NE

4B383,

The ELISA double antibody sandwich method was used to

quantitatively detereine yinlde and losses during sach stmp In

the purification of malze dward mosaic virus (HDHY, straina A

and B}. Sterage, extraction, clariflcation and concentration

tachniques ware comparmd over & range of dilutions wusing both

ELIBA and infactlvity assays, Btrain A wis mare stable than

strain B in leaves frozen at -B0 F, The best ot four

extractlon methods gave twice the yiwld of the poorsst. The pH

af the ectraction buffer {(pH 4.0 tg B.%) wWes of limited
importance, ¥®olyethylene glycal at 4% was nore effective than

2y & gr BY for precipitating the virus, Beroleogically reactive

but npninfectious material, presumably incomplete wvirus or

capsid protein, was identified in certain fractions during the

purificatian., Results from the two assay metheds were similar
in most respects but ELISA was mAuch more accurate.
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S0IL~BORNE WHEAT MOSAIC VIRUS INCLUSION BODLES ARE POSITIVE
FOR BOIL-BORNE WHEAT WOSAIC YIRUS PRDTEIN WITH IMMUNDBOLD,
H.K. Brakke and W.8. Langsnbery, ARE-USDA, [mpt. of Plant
Fath,, Univ. of Nebr., Lincoin, NE &8883-0722.

Ultrathin awctions of root and shoot tlssusd of woil-borne
wheat mossle virus-infected wheat iTriticum amstivum L. cv,
Scout bb) werm stainwd by an  indirect insunogold procedure
using antibody to capsid proteln, The antibody raacts with
the #0kd protwin found in extracts of infected leaves am well
4% with capsid protain. Incluwion body proteins were labeled
with gald in ultrathin sections as wera virus particles and
virus inclumione. Inclusion bodles warwe fraquantly adlacant
to nuciwi, This could raflact functional attachssnt or
consequences of cytoplassic mtreaming, The  imsmunogolid
ftaining proc#durs could not distinguish viral cepeid protein
from inclumion hody protein in ultrathin sectionm.
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PURTFICATION AND ANALYSTS OF THE H PROTEIN OF TOBACCO MOSAIC
VIRUS BY TMMUNOLOGICAL TECHNTQUES, Ralf G. Dietzgen and

Milton Zaitlin, Department of Plant Pathology, Cornell
University, [thaca, NY 14853,

H probein, associated with virions of THMY, contains sequences
of the viral coat protein to which a2 non-coat polypeptide of
host or viral origin is linked {(Virology 126,429-448.1933},
fntisera developed by immunizing rabbits with H protein-
centaining gel bands showed reactivity with M protein, coat
protein and host plant proteins in the indirect ELISA and by
Western blotting analysis. The Ig6 fraction of these antisera
was obtained by chromatography on protein A-Sepharose. Most
of the antibodics to coat protein and plant proteins were re-
maved by cross absorption. Antibodies to the unigue H protein
Portion were voupled te Sepharpse and H protein purified by
affinity chromatography. For the detection and analysis of
cleaved peptides of H protein, and to localize H protein in
infected tissue, monoclonal antibodies to the unigue moiety
are being generated.



622

PROPERTIES OF ALFALFA MOSAIC YIRUS SPECIFIC MONOCLONAL
ANTIBODIES. Edward L. Halk and Lynette M. Burhop, Agrigenetics
Corp., 3649 E. Buckeye Rd., Madison, Wl 33716

Moenaclonal antibodies specific for alfalfa mosaic virus (AMY) or AMY
coat protein were characterized by their reaction with intact virus or
coat protein in various types of ELISA and by binding to AMY peptide
fragments in western blots. Antibody Al reacts with intact or
glutaraldehyde fixed virus in direct or indirect ELISAs but not with
coat protein. Antibody Al does not react with AMY protein in western
blots. Antibodies A3, A%, A3 and Aé praferentially react with coat
protein and not intact virus In EL1SAs. These antibodies can be
differentiated on the basis of the specific AMY peptide fragments to
which they bind in western blots, and by differential reactions with a
panel of AMY strains in indirect ELISA. Monoclonal antibodies
detected purified AMY to an endpoint of 12 ngfmi in sandwich type
ELISA and in dot blots on nitrocellulose,
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serological relationships among six isnlates of red claover
necrotic mosaic virus: ldentification of a new serotype.
A.L.N. Rao, 5.T. Dhki., D.K. Lakshman and €. Hiruki, Tepartient

Canada, TG 2Ph.

The antigenic relationships of three red clover necrotic
mosaic virus {RCNMY) isolates, E {England), A {Australia) and
C (Canada} have been compared hy inmunadiffusion. intragel
crossabsorption, and immune electron-riicroscopy to three
estahlished serotypes of the wirus: serotype 1 {RCNMY-34},
serotype Il {RCMMY-48), seratype [11 (RCNMV-Sw]. These tests
differentiated isolate C from serotype I and 11!l hut not from
serotype II. Similar tests established that isolates F and A
canstitute a new serotype, IV, since they were sernlogically
indistinguishable from one another and differed from the three
serotypes.  MWo major differences was observed in the
electrophoretic mobilities of the cerresponding coat proteins
from each serotype when analysed by 50S5-Polyacrylamide gel
gtectrophoresis,
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CONCENTRATION OF MALIIE CHLORDTIC MOTTLE WIRUS (MCM¥) AND HALIE
DWARF MDSAIC YIRUS (MDNY-B) IN CORN LETHAL MECROSIS, ¥.-B.
Boldberg and M.K. Brakke, Department of Plant Pathology and
VEDhA-ARE, University of Nebraska, Lincoln, ME 58383-0722.

The cancaentration of MCHY was !,5-2,0 4fold nigher in nMaize

infected with both MCMY and MDMY-B than in singly infwcted

plants, but the concentratian of MDMY-B remained unchanged or

decreased in doubly infwcted plants. The concentration of a &b

kd MDMV-B inclusion body protein also decreased or remained
unchanged., Doukly infectad plamts showed comparable  incredses

of MCHMY virum protein as deternined by PAGE and ELIEA and o+

viriong by density gradient centrifugation. However, assay of

MCHY ANA by density gradient centrifugation gave » 1.53-9.0 fold

increase in doubly infected compared with singly {nfected

plants and also indicated a higher concentration of virus than
dld assays of viriong., Thare ware no detectable differences in
rRHAS a3 a rasult of mixed or single virus infectione even

though the MCMY RNA of doubly infected plants accounted for wup

to one-third the toptal RNA. Dry waight absorpance ceisurements
gave & speclflic absorbance, ALER, | mg/ml, of 6.7 for HCMY,
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A MOLECULAR WEIGHT ANALYSIS OF THE CAPSID PROTEINS FROM MAIZE
DWARF MOSAIC YIRUS STRAINS. M, A. langham and R, W. Toler,
Department of Plant Pathology & Microbiology, Texas
fgricultural Experiment Station, College Station, TX 77843

Maize dwarf mosaic virus {(MDMY) is commonly subdivided into six
strains {A,B,D,E,F, and 0): however, the identification of
these strains is often difficult due to their cClose
relationship and intense serclaqgical interactions. The
determination of molecular weight of the capsid protein from
these strains is one part in the differentiation of strains by
protein characterization. Molecular weights were determined by
utitizing discontinuous 5D8-PAGE with a 4% stacking gel and
12.5% running gel, Isoclates of MDMV-A from Jjohnsongrass
exhibited variation in average molecular weight ranging from
34,675 to 38,200 daltons, The average molecular weights of the
strains are as follows: MDMV-A£--36,777+1,700; MDMY-B--
36,312+254; MDMY-D--34,367+1,371; MOMVY-£--34,123+2,623; MDHY-
F--34,928+1,852; and MDMY-0--37,888+606.
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DETECTION OF MAIZE DWARF MOSAIC VIRUS BY IMMUND-BLOT. M.A Langham,
R.W., Taler, and L.M. Giorda. Dept. of Plant Pathology &
Microbiology, Ti. Agric. Exp. Stn., Cotlege Station, TX 77843,

A rapid assay {5 hr) for maize dwarf mosaic virus (MDMY) was made by
the immung-blot technigque, Sap from infected plants was diluted in a
twp fold series. The samples {200 ul) were dotted using &
microfiltration apparatus onto nitrocellulose and incubated for 30
min as was each following step. After blocking with TRIS buffered
saline with 1% bovine serum albumin {7BS-B3A}, the membrane was
removed from the apparatus, and the remzining steps were completed
in trays. After a second blecking with TBS-BSA, the membrane was
incubated in MDMV-A antiserum (1:5600) and washed with TBS, Goat
anti-rabbit IgG-horseradish peroxidase {1:300) was used as a
secondary antibody. Following washing, the dots were developed using
4-chloro-1-napthol. The greatest dilution detected for strains
A,0,E, and F of MOMY was 1/8152, 174086, 172048, and 1/8192
respectively. These dilutions were each three fold greater than
those detected by double antibody sandwich ELISA.  MOMV-A antiserum
failed to detect strains B and O.
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DOUBLE-STRANDED ENA  FROM  PLANTS INFECTER WITH ROD  SHAPED
VIRUSES WITH UNPIVIDED GENOMES. R. A. Eglverde. J. A, Dodds,
and J. A. Heick, Department of Plant Patholeogy. University of
Galifornia, Riverside, CA 92521,

Double-stranded RNA {dsRNA)} of several members of Lhe poty-,
carla-, potex-. and tohamoviruses was purified by chromato-
graphy on CF-Il cellulose From 7-30 g of infected tissue. The
size and number of expecled dsRNA replicative forms (RF)
obtained was prediclable and diagnostie for each wvirus group
analysed, Additional dsRNAs also detected were characteristic
of each particuelar viras. The diagnostic walue of the deRNAs
far planl virus identification was evaluated, The effeclL of
hosbt, Lemperalure, and age of infeclLion on the quality of dsRNA
deLecled by fAel electrophoresis was studied, Infecled planis
kepL at 27°C and harvested 10 days aflLer inoculation gave the
highest dsRNA vlelds. Repgardless of Lhe host, dsRMAs of gimilar
quality were consistently obtained. Some unlnoculated plants
also contalned dsRNAs with mulecular weightas simllar Lo the
dsRMAs of plant viruses.
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ELECTRON MICROSCOPY AND LOW MOLECULAR WEIGHT dsBRNA ANALYS DN
OF SPOT MOSALC- [NVECTER WHEAT. B T. Ohkd, Db, K. Lakshman
and €. Hiruki, Reparetmant of Plant Scilesce, University of
Alherta, Edmonton, Alberra, T6G 2P5, Canada.

Since the vriolepgy of wheat spot mesalce {(WSpM} remalns to be
elucidaced, ejectron microgscopy and low mulecular weighe
dsRNA anniysis were vendurted. Vesicles and lipld-like
hudies of 2-20 pm in diameter were observed In the {nforted
cells, but no typical wirus-tlke particles were found. As
dsBBA analysis 15 a well established procedure for diagnosing
many unknown virus- or virvid-1lilke dlscvases, d=RNA specles
feom WipM-infeoted, wheat streak mosalc vitus-infected,
mite—infested, amd healthy wheat leaves were extracted.
Analysis in non-denaturlng 6% pelyacrylumide gels revealad

twu mite-speciiic BNA spoeies.  tHowever, WipM-spocific RHA
apecles bave sa Far not been found,
629

UL OF RADIO~LABELLED oBMA AND BIOTIHW-LABELLED <DNA FOR THE
DETECTTON OF POTATO SPINDLE TUBER VIROID. DLK. Lakshmian, X. Wi,
W.C. Leung and £. Miruki, Depr. of PlanL Srience and Depi. of
Medicine, Univ. of Alberta, Edmencon, dlberta, Canada TaG 275,

with the development of potato spindle tuber vivoid (PSTV)
cloning and dor-spot hybridization assay with nick translated

probe, PSTW detecrion has become mere accurabe.  in the prosent
investigatlion two additional dot-spoL assays with elther rvadio-
labelled cBMNA or biotin-labelled cDWNA las bLeen utillzed.  For

this, the complete DHA copy of PSTY, uvriginally cluned in

pBR 322 (¥an Wezenbec et al., 1982}, was isolated by Sam 111
digestion. A riboprobe plasmid p5P 64 was lincnrlzed with
Bam H1 and ligated with the PSTV DHA copy. 'Transcriptiom of
the subeloned plasmids resulted inte either PSTY cENA or PSTV
RHA, depending on the orientation of the insert. Thus, the
clones will be wseful for dertecelen of both PSTV {+IRNA and
{=)RNA in the plants. The relative elliciences of Lthe radio-
iabelled cRHA and biotin-labelled cD¥8 probes From the subeloned
riboprobe plasmids In cthe dot-spot deteetion of PETV will be
presented.
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Analysts of double-stranded RNAs from plants infected with
five isnlates of red clover necrotic mosaic virus, A.L.N. Rao

Fdmanben, Alberta, Canada TEG 2PS,

tonhle-stranded RNAs {dsRNAs) were isalated from plants
infected with five isolates of red clover necrotic mosaic
vieus {RCNMY), belonging to four serotypes, by CF-11 cellulose
chromatography and analysed hy polyacrylamide gel
electrophoresis. The electrophoretic mobilities of dsRNA
seqgments were distinct for each serotype and also for two
isoplates of serotype IV, which otherwise were
indistinguishable, Twoe major dsRNAs, asRNA 1(3%106¢) and
dsRHA Z(D.B-I.SKIUGU). representing the two gengnic single
stranded RNAs and one suhgenomic dsRNA(1-1.3X10%d) were
detected in all serotypeg. while two_additional minor
subgencmic dsRNAs{2.3X10° and 2.1!105d) were detected only in
sampTes extracted from plants infected with serntype IV.
Nifferences hoth in number and electrophoretic mobilities of
dsRNAs support the division of RCNMY isolates.
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COMPAR (5O OF AN ENZYME-LINEED IMMUNOSORRENT ASSAY (ELISA} AND
A PFILTER PAPER DOT-IMMUNORINDING ASSAY FOR DETECTION OF WHEAT
SOILBORKME MOBATC WIRUS. 4. Dahrni AND J. L. Sherwood, Plant
Pathology OUept., Dklahoma State University, Stillwater, OK
TA07E

Divect sandwich RELISA and a filter paper dot-immunocbinding as-
aay were eompared [or detection of wheat soilborne mosaic wirus
WSEEMY  in purified or crude sap preparations from wheat. The
filter papor dot-immunobinding assay, originally developed for
drtoction of seed proteins {Anal. Biochem. 137:462), has been
adapted lor detection of plant viruses (Haber, 8., Agriculture
Canada, Winnipey, Manitobal. HWith purified preparations, 10
ng/ml of WARMY was detected by ELISA and the degree of rospanse
was linear to 200 ng/ml. With det-{mmunchinding, 64 ng/ml of
WARAMYV  war detccted and  the degree of respense  appeared

similarly lincar. In crude sap, ELIBA was more reliable in
desceorning  differences  in wvirus  roncentrations  than  the
dat-Imsunohinding assay. The deot-immunecbinding assay could

readily differentiate vivrus infected and wninfected plants and
can b complered in less than 2 hours,
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DIFFERENT [AL DETECTION {1 MATZE STRIPE VIRUS CAPSID AND NOM-

CAMSTD PROTIINS 13 INFECTED PLANTS AND INSECTS. i, W, lﬂgﬂgl,
Jy . Tsal? und %. A. Lommel 3. Univeristy of Flurida,

Helle Glade, 33430; 2Univerley of Florida, Fort Lauderdale,
313145 and Kansas State University, Manbhattan, 66506.

The malze steipe virus (MStpV) capsid (32K} and noncapsid

{I6K) proteins were detected bn extracts of MEtpV-infected
plunts by Western blotling, Howewer, only the 32K protein

was detected in MStpV-viruliferous Peregrinus muidis, the
planthopper yector, Based on transwissive and setological
data, MStpV replicates In P. maidis. The 3ZK protein was not
detecred in I, maidis [mmediately alter acqulisitlon access on
st pV-infueted plants, but was decectod alcer an 8-10 day incu-
bat ton period.  Both the 16K and 32K proteins are viral-coded
as cach was specifically immunopreciplitated [rom MStpV RNA in
wvilre translation products by wsing antisera to each respective
protein. b appears Lhat although both the 32K and 6K pro-
teins are virus=coded, the 16K protein is only readily
deteetable from plant hosts,
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A POSSIBLE SFED-TRANSMITTED LATEMT VIRUS OF CORIANDER, 1. I.
Hoefert, M. R, Johns, and J, E, Duffus, USDA-ARS, 1636 Fast
Alisal Street, Salinas, CA 93905

A rod-shaped virus-like particle was isclated from svymptomless
plants grown from four seed lots of corlander {Coriandrum
sativum L.}, The presumed virus 1s found in velatively small
concentracions in Infected plants. Similar particles were
found in anthersz of corlander prepared for transmission
electron micrescopy. Rod-shaped particles were detected in
tapetal cells of developing anthers, where the particles showed
a spatial relationship to nuclei., An antiserum is now heing
prepared that will allow detection of the virus in coriander
plants and will provide information that mav be ucilized in the
atudy of tranamission and host range of the virus.

1358 PHYTOPATHOLOGY

634

WHEAT BTREAK MDSAIC WIRUE IE ABEOCIATED WITH BOROLLS THAT
CROSS CELL WALLS [N INFECTED WHEAT PLANTS. HWillem @,

Langenberg, ARS-USDA, Daspk, of Plant Path., Untv, of Hebr.,
Linceln, NE &4BSB3-0722,

Antibodies ta wheat streak mosaic virus I(WSMY) capuid protein
stained somw pinwherl and scroll incluwlone in the cytoplasm
of infscted wheat ceils and some that werg  attachad
perpendlcularly to ar that crossed cell walls, Inclusions
containing wirions werse always heavily stained, Goat
anti-rabhit 1g8 bound to  colloidal gold was used an &
secondgry stain to  visualize the prisary antibody in ultra
thin mactlane. Anti-virion antibodies did not raact in vitro
wWith the waajor dinclusien body polypeptide, Btaining of
pinwhenls and scrolls with snti~virion antibady thus
indicates the presence of virions ar capsid protein antrapped
in the inclusions. Pinwheel and seroll inclusions may also
sgrve to  align virus with plasmodesmata to facilltate
call~to-cull spread.
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PRODUCTION OF MONOCLONAL ANTIBORIES TO PEANUT MOTTLE VIRDS AND
WHEAT STREAK MOSAIC VIRUS. J. L. Sherwoodl, M. F. Sanhorn? AND
G, Q. Keyserz. Flant Pathology Dept‘l. and  Botany and
Migrobiclagy Dept-7, Dklahoma State University, Stillwater, OK
74078,

Stable hybridoma cell lines that produced mencclunal antibodies
against peanut mottle wirus (PMV) or wheat streak meosaic virus
(WSMV]} were produced by fusing spleen c¢ells of mice immunized
with a mixture of the two viruses t¢ mouse myeloma cell line
P3x63AgB.6%3. None of the hybridomas produced antibody that
reacted with both wiruses. The antibodies characterized to
date produced by anti-PMV secreting hybridomas have all been
IgGy, while those against WSHMY clones have heen IgMm, In
Western blots most of the anki-wSMY clones reacted with the
48,000 and 43,000 dalton coat proteins and one clote reacted
with the 32,000 dalton coat protein in additieh to the other
two coat protelns. Nonme of the clones against PMV or WSMV re-
acted with host plant material.
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VIRGMID-LIKE EHAS ASSOCIATED WITH THE CITRUS EXQCORTIS DISEASE
REACTION IN CITRON. HN. Duran-¥ila and J, $. Semancik, IVIA,
Valencia, Spain and Department of Plant Pathology, University
of Californfa, Riverside, CA 92521.

The citrus exocortiz vireld {CEY¥) has been well characterized
aa a 37! nueleotide transmissible RNA that produces stunting
and leaf epinasty and rugesicty in Gynurs aurantiaca and citren
(Citrus medica). Fleld iselates of Lhe exocortis disease
designated as mild or moderate by the reaction on the citron
lodicator, which in most cases are not Lranswmissible te Gynura,
display -3 sub CEV-RNA species which migrate In PAGE under
denaturing conditions in the region of viroid RNA. Two of the
isolated RNA specles are chatacterized as viroid-like by Cf-11
cellulose chromatography properties, the resolution of clrcular
and linear molecular forms and cLransmissicn to citron, Thesa
data suggest that the eitbrus exccortie disease reaction may be
induced by a2 complex of elther distinct or CEV-related viroid-
1ike RNA'z.
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BARLEY YELLOW DWARF YIRUS IN OATS: EFFECT ON FEEDING BEHAVIOR
OF TWO GRAIN APHIDS. C. B, Montllor and F. E. Gildow, WRRE,
USDA-ARS, Berkeley, CA 94710 and The Pennsylvania State
University, Universicy Park, Pa 16802,

The feeding behavior of Schizaphis pramipum and Rhepalosiphum
padi was electronically monitored on healthy and BYDY-infocted
oats. Both aphids are vectors of BYDV, but only R. padi vectors
the RFY strain used in this study. Five characteristics of
feeding behavior were measured. For 5. graminum, the number of
probes leading to the phloem were fewer, the time taken to
establish phloem Ingestion was les=, and the time spent ingest-—
ing from the phloem was greater on infected plants. Similar
changes in feeding of 5., graminum have been shown to be corre-
lated with improved growth and fecundity. R. padl showed the
same trends, but the differences In behavior om healthy com-—
pared to infected cats were oot significant. The time taken to
rearh the phloem, and total number of probes into plant tissue
were not different on infected vs. healthy plants for either
species, Physiological and epidemiological Implications are
discussed,
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AN ENZYME-LINKEL TMMUNOSORBENT ASSAY 70 DETECT BARLEY STRIPE
MOSAIC VIRUS IN BARLEY FOR USE [M THE MUNTANA SEED CERTIFICAT-
ION PROGRAM. 5.KE. Zaszke, T.W, Carvell, and S.K. Slpes, Dept,
of Plant PatLhology, Montana Stalte University, Bozeman, MT 59717

& direct enzyme-linked immunosorbent assay {ELISA) to detecl
harley stripe mosale wivus (BSMV) In barley has been adapred

for use in the Monlana seed certiflcation program, The assay
replaces a double immunodiffusion technigue facilitated hy
sodlum dodecyl sulfate (SD5-disk test)} which could detect single
Infected embryos when a seed lot of 200 individugl embryos was
tested. This ELISA meets the current needs and capabilities of
the program. Some sensitivity was sacrificed to conserve immun-
ovglobulin and reduce processing time. It detects about 0.5
ug/ml BSMV or | Infected seedling/250 scedlings in a composite
sample using p-nitrophenyl phusphate as substrate. Four rep-
licates of 250 seedlings/seed lot arc homogenized and used as
antigen in Dynatech Immunclon 2 {lat-bottom plates. Plates are
incubated at 37C for 1 hr during each step, coated with Lf1000
dil (0.lug/ml} BSMY immunoglebulln, and #7200 dil conjugate.
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A PHYSIOLOGICAL DISORDER OF SOME PRUNUS LINES RESEMBLING ¥IRUS

SYMPTOMS. ©. C. Reilly, W. R. Okie and P, L., Pusey, USDA-ARS,
$. E. Fruit™ & Tree Hut Res. Lab., Byron, G& 31008,

A physiological disorder of leaves was first observed in 1980
in commercial nectarine varieties [Columbia, Pocohantas and
Cherokee), selections and  unimproved gpeach varieties and
studied for the next 4 years. Symptoms which appeared similar
each year were well-defined yellow-green to light orange-red
blotch areas on mature leaves, These aredas were large,
irregular and scattered over the leaf blade with an orientation
from the midrib outward toward the margin, Symptoms appeared
in early summer on mature leaves and remained throughout the
season. Symptoms were not graft transmissible to scion from
affected rpotstock nor in the reciprocal graft. All seedlings
from some parents had blotch symptoms, whereas, in other cases
only & low percent of the seedlings were affected.
Blotch-affected plants usually gave negative reactions on
Shirofugen cherry or ELISA against Prunus necrotic ring spot
virus.

640 Withdrawn
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ISQIATION OF TOBAMOVIRUS FROM DOGWOOD (Cornus flerida) 1IN
TENNESSREE., k. B. Reddick, Dept., of Entomolopy and Plant
Pathology, University of Tenncssee, Knoxville, TH 37901-1071.

Eight Tennessec nursery stock blocks (143 dogwood trees) used
for seedling production were assayed for virus using Cheno-
podium gquinca and Wicotlana clevelandii as asgsay hosts.
Initially three trees were found to be virus infected, hut no
virus could be reisclated later from two of these trees. The
third virus isolate (DWV-T) was reisolated from dogwood and
identified as a tobamp-like virus, Electron microscope chaer-
vations of fresh sap and purified preparations showed wirus
particles 300 x 18 nm, The coat protein MW equalled 18 x 10°
in 5ND3-PAGE. The virus did not react with TMY antisera in
Ouchterlony gel double difFusion tests and did not infect
Nicotilana tabacum 'Xanthi', ‘Burley Z1', or 'Samsun WN', or C.
gquinca. It did infect C. amaranticolor and Gomphrena globosa
causing bath local and systemic symptoms, and H. clevelandii
causing systemlc symptoms. Further tests are underway to deter-
mine DWY-T's relationship to other tobamoviruses.

g42

COINCIDENCE 0OF VIRUS BISEASES AND DECLINE OF WHITE CLOVER IN A
MISSISSIFPT PASTURE, M, R. McLauphlin and G. A. Pederson, U, 3.
DBepartment of Agriculture, Apricultural Research Service, Furage
Rescarch Unit, P. 0. Box 5367, Mississippi State, M5 39762

{Festuca arundinacea Schreb, cv Xy 31) were seeded together ab
vecammended rates in a prepared seedhed on 10 ha at the Prairie
Experiment Statlon, Prairie, MS in October 1982, Grazing was
hegun in late Hpring 1983, VFrom August 1983 to March 19853, 100
rounts and collections of white clover were made on each of six
dates, During that time the clover stand {(stolong per metcer)
dectined 508 while the incldence of virus~infected plants

{determined by ELISA) increased to 35% of che surviving plants,
Peanut stunt virus infected 25% of the surviving plants and
accounted for 55% of cumulative total infections, followed by
alfalfa mosale vivus {137), white clover mosaie wvivus (10%),
cucumber mosalc vitus {74}, clover yellow vein and red clover
wein mosaic viruses {5% earh), and bean vellow mosalc and clover
yellow mosaic viruses {[less than 1% each)., Virus dliseases may
rlay a signilicant role in white clover decline.

643

TOMATO SPOTTED WILT VIRUS ASSOCIATED WITH 4 LETHAL DISEASE OF

ANEMONE COROMARIA. S.5« Hurtt, 5.C. Trees, and J.U. Wattersom.
USDA-ARS-FNCL, Belrsville, WD, 20705; Pan Amer. Seed Co., West
Chicaga, ILL, §0185; Petoseed Res. Center, Woodland, CA, 95695.

Virus-like symptoms were cbhaerved in F) seedling ancmone

grown fFor cut flower production. Symptoms included severe
stunting, chlorosis, leaf rosetting and twisting, purple
discoloration, and death. & virus with a host range indicative
of tomato spotted wilt virus (TSHY} was lsclated from anemone
by mechanical ineculations of crude sap to petunis and

tobacco. EBrown necrotlc local lesions, dlagnostie for TSWY,
appeared on petunla in Z-4 days. TSWW-1like particles were
mumerous in ultrathin sections of inoculated N. clevelandii.
Periwinkle fnoculated with the virus gave a strong posltive
reaction in ELISA with TSWY antiserum. Virus-inoculated
anemone seedlings showed chlerotic local lealons in 3 wk that
became necrotie and expanded. Systemlc symptoms resembled
those on naturally-infected anemone. Thig 1z the first report
of natural TSWY infections In commercial productions of anem-
one. The virus may have been cransmitted to aneoons by thrips.
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LEAF REGENERATION AND YIRUS SCREENING OF SDMACLODNES DF ISOGEMIC
LINES OF TOMATO. K. A. Barden and H, H. Murakishi, Department
of Plant Pathology, Michigan State Unmiversity, . Lansing, Ml
48824-1312,

Leaf disks [6 mm) of five isogenic lines of Lyopersicon
asculentum Mill. ¢v. Craigelia (GCRI, Littlehampton, U.K),
differing in genes for resistance to tomato mosaic virus
{ToMVy), formed shoots on Murashige and Skoog medium containing
1.7uM [AA and 13.3uM benzyl adenine. The genotypes represented
were fully susceptible (+/+), tolerant (Tm-1/Tm-1}, or
resistant_{Tmee/Tm-22; Tm-1/%, Tm-2/+4; Tm-1/+,

m-2/Tm-22} to ToMY-0 (common strain). Over 200 rooted
somaciones of the susceptible line [+/+) and 12 of a resistant
ling {Tm-1/+, Tm-2/+)} were rub-inoculated with a sellow strain
of ToMy which has a hest range similar to ToMV-0, HNeither
synptom expression nor virus multiplication {as detected by
£LISA} occurred in somaclones of the resistant line. Also,
virus multiplication was not detected in several somaclones of
the susceptible line cre month after inoculation.
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& QUANTITATIVE METHOR FOR THE SPATIAL RELATIONSHIP OF VIRUS
INFECTED PLANTS USING PAIREDL DISI‘ANC% MEASUREMENTS. Gray, S_
M J W Moyerl, and P, Bloomfielg . Dept. of Plant
Pathology ™, and Dept. of Statistics®, North Carolina State
University, Raleigh, NC 27695-76l6,

The spatial pattern of virus infected plants arranged on a
variable-sized lattice was analyzed by a two—dimensional,
distance-class method. Using one infected plant as the origin,
the distance between it and every other infected plant on the
lattice was defined in horizontal (X) and vertical (Y} units.
Pairs of infected plants are then categorized into two—
Aimensional, [X,Y], distance classes. The rumber of pairs of
infected plants in each distance class was counted and divided
by the total rnumber of pairs in that distance class. The
process was repeated using each infected plant on the lattice
as the origin. Computer simulations generated expected
standardizad count freguencies under the assumption of random
patktern on the lattice. Theoretical and empirical sampling are
used o demonstrate the power of the test and bo compare the
two-dimensional analysis with ordinary runs and Joublet tests.

646

A POSSIBLE NEW VIRAL DISEASE OF MANDEVILLA §P. Kelley, R.D. and
Weathers, L.W., Department of Flant Pathology, Univarsity of California,
Riverside 92527,

A dispase, characterized by leaf motiling and puckering, was found in ali
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plants of two species of Mandevilla examined at several commercial nurseries
in southern California. Mo particles were cbserved in elettron microscope
examinations of thin sections and leaf dips, and all attempts to purify or
transmit the "wvirus® were unsuccessful,  Double stranded RRA (dsRNA}
purified from leaf, stem, andg root tissues suggests that the diseage iz of viral
origin, Double stranded RNA was purtfied from plant tissue, treated with
RNAase and DHAase, and electropheresed on a 4% polyacrylamide mini-gel for
4 br at 30 ma, Aéter treatment with ethidium bromide, either § or 3
tlosely-spaced bands (depending on the species of Mandevilla) were ohserved
on the gel at a position indicating a dsANA sire of approximately 7 X 10
daltons {fungal virus was used for a standacd). Electron microscopy of
Kleinschmidt spreads of purified dsRNA revealed molecules of about 3.4 pm,

647

EFFECT OF ROOT SURFACE ACGLUTINIM OM THE MICROBIAL ACTIVITIES IN
THE RHIZOSPHERE, I. MOVEMENT AND BIOLOGICRL CONTROL ACTIVITY.

W, L, Chap and R. K. Li , Dept. of Microbiology, Soochow Univ.,
Bhin Lin, Taipei, Taiwan, R. 9. C.

Organisms which can ke agglutinated by root exudate were isolat—
ed from the pea rhizosphere, Their wertical movemont in the rhi-
zosphere was stidied by introducing the organisms as seed treat-
ment. In natural soil, bacterial isolutes which can be aggleti-
nated by pea root exudate can be detected in rost of the root
segments, However, the degree of colonlzation was strongly in-
fluenced by the presence of some indigenous microorganisms and
sometimes complete inhibition of ocolonization was observed.
Organisms which can not be agglutinated by the rcot cxudate can
only ke detected at the upper portion of the rhizosphere, Coni-
dia cbtained from different isolates of Trichodoerma and Gliccla-—
dium were shown to be able to be agglutinated by pea root exuda-
te but not by seed exudate, Its significance in the biocontrol
activities of Trichoderma and Gliocladium were discussed. The
attempt to try to eliminate this agglutination by using various
carbochydrates has falled,

6548

NXf, A SEMI-SELECTIWE MEDIUH FOR XANTHOMONRE CAMPESTRIS PV,
PHASEDLI, L,E, Claflin*, W.D. Sasser?, and R K. Vidayer'.
‘Dept, of P1. Path., Unlv, of Mebraska, Lingoln, NE &85B3, and
*Univ. of Dalaware, Nawark, DE %711, respactively.

A semi-seloctive nedium (MXP) was developed for lsolatlon of 3.
cappestrin pv, phassocli from commen blight infacted bman tissue

and infested soil., Other pathovars and Aanthomanas wpg, tested

alwo  produced typical yellow, mucoid, smoeath, convex colonlies
en MXP. Browth rate and plating wefficiencies of X, €. pv,

phassali wtrains on MXP varied with tha strain apd were usually

less than those on  yeast extract-deatrose-calcium carbanats

(YOC!, MYFP medium contained, in {g/L}, K=HPD. (0.B}, KHaP$a

(0.6, vyeast extract (0.7}, sgluble gpotato starch 8.0
potassiua bromide {¢20.0%, glucose {1.0), and agar {15.00.

iones of starch hydrolysis were enhanced by 3 ul  of aathyl

violet 28 (1% solution in 10% wthanol) and & pl aethyl green

il%  aqueocys  soloutiand per L. Riter autoclaving,

chlorothalonil, caphalexin, kasugamycin, and gentasycin {(Eigma)

Ware added at rates of 14, 20, 20, and 2 ug/al, raspactively,
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CLONING AND EXPRESSION OF A SERRATIA MARCESCENS GENE ENCODING
CHITINASE. R. L. Fuchs, %. A. HcPherson and D. J. Drahos.

Biological Sciences, Monsanto Company, CREDS, Chesterlield
Village Parkway, Chesterfield, MO 63189,

Ingecvts, fungi and nematodes contain chitin as integral stroc-
tural components al one or more stages of their Jife cycles.
Engineering plant specific rhizosphere or phyleoplane colonizing
bacteria to express and secrete chitinase may result in the
production of biocontral agents targeted at spevific plant
pathogens. A cosmid bank was conslrucled in pLAFR] with

Sarratia marcescens chromosomal DNA Lo clone one or mare of the
genes encoding chitinase. Four independenl chilinase-nositive
clones were isclated, vharacterized and shown Le share a common
9.5 kb EcoRI fragment apparently encoding Lhe same 57 kd
chitinase protein, the most abundant chilinase produced by 5.
marcescens. The low level of chitinase expression obtained with
the initial cosmid clones was significantly enhanced Ly inserting
a 2.4 kb EcoRI "star" [ragment generated from Lhe 9.5 kb fragment
downstream ol the Pbla promoter.

650

RELATIONSHIPS OF MYCOPHAGOUS COLLEMBOLA AND RHIZOCTONIA SOLANI
POPULATIONS IN BIOCONTROL. E, A, Curl, 1. T, Harper®, T. N.
Peterson, and R, T. Gudauskas. Nept. of [otany, Plant
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Pathalogy, and Microbioclogy and Dept. of Zoology-fntomology*,
Auburn University, Al 36849,

Mycophagous springtails (Insecta: Collembola) can reduce the
ingculum density (1D} of Rhizoctoniz solani in soil and
thereby effectively lower the disease severity index {DST) of
cotton seedlings. In growth chamber tests, a sandy loam was
supplemented with R. solanf-oet inoculum at 0.5 g/kg soil, then
populated with colTembolan species (Proisctoma minuta and (ny-
chivrus encarpatus) at O to 2000/kg Seil, The presence of Col-
TemboTa Tncreased cotton seediing emergence, but emergence in
sofl with 2000 insects/kg was not signfficantly different from
that with 1000/kg. The DS1 in pathegen-infested <soil without
CoTlembola was higher than in soil with 1000 or 2000 insects/
kg. When a fixed insect population of 1700/kg soil was used
with varied pathogen IN, the 05! was reduced in soil with an 1D
of 0.05 or 0.1 g/kg but not when the 1D was 0.5 or 1.0 g/kg.

651

THE BIOLOGY AND EPIDEMIOLOGY OF CRYPTOMYCELLA PTERIDIS OM
BRACEEN FERN (PTERTIDIUM AQUILINUM). G. L. Andersen, D. Moscow
and 8. E. Lindow, Department of Plant Pathology, University of
California, Berkelay, Ch 94720.

Cryptomycella pteridis {Kalchbr.) Hohn. (Pteridium aquilinum
{L.) RKuhn) infects bracken fern in several widely separated
locations in Worthern California. Acervuli produce abundant
conidia fover 107 conidia per frond) which £ill subepidermal
cavitlies and erupt as cirril on abaxial pinnule surfaces and on
rachlses, Most fronds arising from infected rhizomesz exhibited
puckering, curling, stunting, and eventual extensive necrosis
typlcal of thiz disease. Bracken fern was susceptible to
infection only after the crosier stage and while fronds remained
succulent. At least 48 hr of continuous free molsture was
required for infection. Only P. aquilinum exhibited symptoms
after inoculation with C. pteridis: none of 12 other plants
inoculated with C. pteridis exhibited disease symptoms. Lateral
rhizome extension and above ground bilomass of C. pteridis
infected bracken fern clenes sere significantly less than
healthy clenes on each of 3 sampling dates.
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AMMONIA EVOLUTION AS AN ANTIFUNGAL MECHANISM IN
¥ITRC. B-F Huang and B. J, McMaster, Crop Science
Lab., Allied Corp., P.0. Box 6, Solvay, W.Y, 13209.

A simple defined medium was developed to detect
antibiotic production by strains of Pseudomonas
fluorescens against Rhizoctonia solani and Pythium
ultimum. The medium composition was (g/l): 0.5g
KH3PO,s, 1.0g NaHCO3, 5.0g asparagine, 0.2g FeCL3.6HO
0.1g MgS04.7H0, Medium formulation was determined
by the gradient plate asasay. The active component of
apent medium was (1) of a mcolecular weight smaller
than 500, (2) sensitive to lyophilization, (3) not
extractable by various organic solvents of different
pH's and {4) volatile in nature. The antifungal
activity could be removed by either precipitating
HH3* or entrapping gaseous NH3 from spent medium with
tetraphenyiboron. Results suggested that NH3 re-
leased from the deamination of asparagine by bacteria
zas Fisponsible for the antifungal activity observed

n wvitro.
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PREDICTIVE BIOASSAY FOR A CLA33 OF FSEUDOMONAS FLHORESCENS

DEONSTRATED TO CAUSE PLANT GROWTH PROMOTION. T.V¥. Suslow,
pP. Gill, H. MeCarter-Zorner, D. Matsubara, Advanced Genetic
Sciences, Ing., BTOY San Pablo Ave., Dakland, CA O%BDR.

A bioaszsay predictive of a group of Pseudomonas [luarescens
capable of modifying plant development and reducing roct
infection by scil-borne fungi has been developed. Strains of

P. fluoresgens Biotype B, ildentifiable by this test, have plant
growth promption/biocontrol potential in greenhouse and fielg
studies. A diagnastic dark green, non diffusable pigment is
produced by the P. flusrescens when cells are grown in
co-cultivation with Escherichia ceoli. Typieally, viable cells of
E. coli HB10O1 are spread an Luria's media at leog 7.0 and allowed
to grow for 2-4 hra. Single colonies or dilutions from plant or
sell isolation material are spotted or apread over the E. coli
lawn. Of the hundreds of baecteria tested, only those similar
taxonomically to strains E6 {Kloepper and Schroth, 14980; Yuen and
Schroth, 19853 apd WZ130 (Suslew, et al. unpublished} form the
diagnostic dark green pigment aFfter incubation and Flucresce,
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Reciprocol competition between nat wild-type and INA™
deletion mutant strains of Pseudomonas on strawberry
blegsoms. Lindemann, J., Joe, L. and Moayeri, A.
hdvanced Genetic Sciences, Inc., Oakland, Ca. 94608,

Hear isogenic lines of Pseudomonas strains differing
1n ice nucleation activity (site-directed deletion
mutants} {Green, Corotto and Warren, 1985) and anti-
biotic resistance {spontaneous mutants} were spray
inoculated onto blossoms of greenhouse grown straw-
berry plants. Inhibition of one bacterial strain by
its near isogenic relative was dose dependant rather
than strain dependant. INA~ deletion mutants of P.
syringae and P, fluorescens biotype A inoculated at
IEE CFU/blossom inhibited growth Qf their INA +
parental strains inoculated at 10° CFU/blossom. INA
parental strains inhibited INA™ derivatives when
inoculum doses were reversed. No inhibition occurred
when two strains were inoculased simultaneously at
equal dosea {either 10“ or 10% CPU/blossom).
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ANALYSIS OF SIDEROPHORE-RELATED RESTRICTION FRAGHENT LENGTH
POLYMORFHISH AMONG FLUORESCENT PSEUDOMOMAS SPECIES. B.C.
Hemming, E.C. Lawsen and C.B. Jonsson. Biological Sciences,
Honsanto Co., CREDS, 700 Chesterfield Willage Parkway, St.
Louis, MO 63198.

Previous siderophore structural studies with Pseudomonas
strains have revealed both similarity and hetercgeneity of
structure. The role of siderophores in the ecology of plant-
associated pseudomonads is perhaps intermeshed with "strain
specificity” exhibited in studies of plant growth, biological
control and niche establishment. Siderophore-related DNA
fragments produced from P. syringae pv. syringae, previously
cloned and identified to at least 4 complementation groups
{Loper ot al., J. Gen. Micro. 130:1507-1515, 1984), have been
subcloned and alse used as probes in hybridization experiment=
against a collertion of characterized strains. Genomic restric-
ticn enzyme analysis against probes of siderophore-related DNA
indicates a sizeable genoteypic diversity within this group. A
spp. or perhaps a pathovar specific probe has been ideatified.
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SUPFRESS LN OF CUCUMBER DAMPIMG-OFF ARD SURVIVAL OF PYTHIUM
ULTIHUM IN CONTAINER MED[A AMEWDED WITH COMPOSTED HARDWOOD
BARK. Chen, W., Haitink, H. A. J., Kuter, G. A., and
Sehmittheaner, A. F. Dept. of Plant Patholegy, OARDC-OSU,
Wooster, OH 44691,

Suppression of Pythium damping-off in container mediz
amended with composted hardwood bark (CHE) was determined
Wwith a cucumber seedling bicasssay. Disease severity was
higher {P=(}.0%) i{n med{s amended with CHB from the center
{>%0C) than from the edge (Z5C) of compost piles.
Suppressiveness was vegated by heating (60 €, 5 days} or by
addition of nutrients. In the absence of host plants,
nefther disease suppressive nor conducive wedia affected
Pythium population development. However in planted (four
replantings of 10 days each) disease suppressive, bur not in
conducive media, Pythium population development was
suppressed. Data supgest that Fungistatie facrors and
nutrient competition are at least partially reaponsible for
the suppressive effect.
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PREPARATION OF PROTOPLASTS FROM CONIDPIA OF COLLETOTRICHUM
GLOEQSPFORIOIDES F. SP. AESCHYNOMENE, D. 0. TeBeest and G.
Weidemann, bept. of Plant Pathology, 217 Plant Science,
University of Arkansas, Fayetteville, AR 72701.

Helix pomatia and chitinase from Streptomyces grisgus. Conidia
were incubated with 10mM ethylenediamine tetraacetic acid, 0.6M
mannitol, 0.025M cysteine, and 1% Z-mercaptoethanol’ for 1 hour
before enyzyme treatment. Ingubation of conidia with chiti=
nase, B-glucuronidase, laminarinase, chitinase plus Laminari=~
nase or B-glucuronidase plus laminarinase was Less effective
than treatment with chitinase plus B-glucurocnidase.

Protoplasts were obtained within 2 hrs after treatment with
chitinase plus B-glucuranidase and were stable in 0,6M mannitol
buffered to pH 6.0 in 0.05M citrate-POy
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GLOEOSPORIDIDES F. SP. AESCHYNOMENE. G. J. Weidemann, R. D.

Cartwright and D. 0. TeBeest, Dept. of Plant Pathology,
uUniversity of Arkansas, Fayetteville, AR 72701.

tes of Colietotrichum pisi (C. gloeosporicides? were compared

on Aeschynomens virginica, 28 varieties of Pisup sativum and

several other genera within the Leguminosae. Colletotrichum

Leguminosae and on wvirulence within P, sativum.

tus. Colletotrichum pisi was pathogenic to P. satiwum, M.

faba and L. odoratus, but not A. wirginica. golletotrichum

pisi was more virulent to P. sativum than was C.
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COMPARSTION OF FUSARIUM QOXYSPORUM F, SP, APII ISOLATER FOR
YIRULENCE ON CELERY CULTIVARS. LElmer, W, H. and Laey, M. 1.,
Dept of Botany and Plant Patholegy, Michigan State University,
tast Lansing, M1 48323,

Isclates of Fusaxrium oxysporum f. sp. spii Race 2 from Michigan,
California and New York and ore isclate of Race 1 From lrance
were compared [or virulence on 2 yellow and 9 green celery
{4pium gpraveclens var dulece) cultivars that varied in resistance
o Fusarium yellews in Michigan. Seedlings were transplanted
into sell artificilally infested with wheat stiaw volonized by
each Isolate. Virulence was assessed by rating vascular
discoloraction in the crown and by dry weights of the follage
after 6 weeks In the greenhouse. All Race 2 isclates caused
disease on yellow and zreen cultivars, but varied In wirulence.
Bace 1 raused disease on 'Golden Dekrolt' and on the green
cultivar 'Bishop', but was avirulent on 'Golden Spartan’ and all
other green cultivars. This is the first report of loss of
resgistance to Race 1 in a green culeivar ('Bishop') selected
from 'Tall Utah 52-70 which is highly resistant to Race 1
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HISTOPATHOLOGY OF RESISTANT AND SUSCEPTLIBLE TOMATO CULTIVARS
INOCULATED WITH VERTICILLIUM DAHLIRE {KLEFB.) RACES 1 AND 2.
J. Armen and P. B. Shoemaker, Department of Plant Pathology,
North Carolina State University, Raleigh, NC 27695-7616.

Boots of 10-day-old tomato seedlings of Verticillium suscep—
tible Walter (W} and resistang Flora-Dade (FD) were dipped
into conidial suspensions (10°/ml} of V. dahliae races 1
(R1) and 2 (R2). The fungus was reisolated from surface
disinfected root sections of each of the four treatments 48
hr after inmoculaticn. V. dahliae was not isolated from stem
or petiole sections of FO/RL, but the funqus was recovered
from root, stem, and petiole tisswe of the other three com—
pinations up to 12 da after incculation. Mycelial growth in
the xylem vessels orresponded with recovery of the pathogen
from infected tissues. The degree of fungal colonization was
always greatest in W/RL. Conidia were usually found in
association with the hyphae. Mistochemical tests for gel
formation were negative. Tyloses were present in all cv/race
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combinations and in uninoculated controls, but there was no
association of tyloses with pathogen develcpment.
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DCCURRERCE OF TFRANKLINIELLA QCCIDENTALLS IN LOUTSIANA: A POSSI-
BLE CAUSE FOR THE INCREASED INCIDENCE OF TOMATCO SPOTTED WILT
VIRUS. D.H. Greenough, L.L. Black, Dept. Plant Path. & Crop

Phwsiel,, R.N. Story, L.D. Mewsom, Dept. Entom., La. Agric. Expt.

Sta., La. State Univ. Agriec. CLr., Baton Rouge, LA 70803; W.F.
Bond, Dept. Bio, Sei,, Southeastern La. Univ., Hammond,LA 70402.

Frankliniella occidentalis, the western {lower thrips, was iden-
tified among thrips collected In Louisiana in 1984, This is the
first record of its occurrence in Lhe state. During the past &
te 8 years the incidence of tomakbo apotted wilt virus {TSWY) has
increased dramatically in tomate, pepper, and tobacco crops oc-
casionally Teaching 60X Infection in commercial fields and 1007
in home gardens, Two reported thrips vectors of TEWY, ¥, fusca
and ‘fhrips tabaci, have been known to be present in the state
for many years. 1L is hypothesized that the expanded geographic

range of F. vccidentalis, an efficient vector in the western U.5.,

is respopsible for the recent increase of TSWY in solanzcecus

crops in Loulsiana. A statewide survey is being conducted of the

thrips species associated with soclanacesus crops to study their
rale in the epidemiolegy of TSWV.
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FPatterns of suscepribiliry among six Comate genotypes o infee—
tion hy Xanthomonas campestris pv. vesicateria. R. G. McCuitc
and J. B. Jones. Golf Coast Res. & Ld. Ctr.; Bradenton, FL.

Although scveral popular tomato cultivars have been developed
with resistances to fungal pathogens, nene hawve an adequate
Tevel of resistance to bacterial spet. This disease, caused by
A, rampueskris py. vesicarordia {XCV), can decimate a crop when
spread hy tains or overhead irrigacion. TFour tomato genctypes
{Camplhell 28, Florida 3316, Hawaii 7998, and Ohio 4013-3), with
various degrees of resistance to bacterial spot or wilt, were
compared with the susceprible cultivars Lyconorma and Walter in
a fletd experiment. After spray inoculation, leaf populations
of ACY remained low duving pericds of dry weather; however,
within 2 wocks of a heavy rain those on susceptible lines had
begun to rise sharply. Population levels of Hawaii 7998 and
Camphell 28 remained low during this period. Although levels of
XCV on Campbell 28 did eventwally rise alse, those on Hawali
74998 had nebl risen significantly when plants of other cultivars
had become heavily necroric.

664
SNAF BEAN BROWN SPOT SACTERIA ISOLATED FROM WILD CLOVERS.
2.4, Abdelshife and M. J. Goode, Dept. of Plant Pathology,

uUniv. of Ark., Fayetteville, AR 72701.

Samples of wild ¢lovers were taken from areas near and up to 5
Arkansas. Isolates of Pseudomonas syringae pv. syringae were
obtained from Lesions on leaflets following surface steriliza-
tion. Pathogenicity studies were made by inoculating detached
bean pods. Weakly to highly pathogenic isclates were
demonstrated. The most pathogenic isolates were cbtained from
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USE OF DETACHED TRIFOLIOLATE LEAVES FOR SIMULTAMECUS
INOCULATLIONS OF BEAN WITH MULTIPLE PATHOGENS. D. J. Hagedorn,
D. A. Inglis, E. Carlson and D. P. Maxwell, Department of
Plant Pathclogy, University of Wisconsin-Madison 53706.

Detached Phaseolus vulgaris trifoliolate leaves in gless
petri dishes were inoculated simultaneocusly with multiple
pathogens under controlled growth chamber conditions.
Repeatable results were cbtained when one leaflst was lnocu-
lated with Golletotvichum lindemuthisnum (Cl), one with
Isariopsis griseola (Ig). and one with both Uromyces pheseclii
(Up) and Xanthomonas campestris pv. phaseoli (Xep) providing
leaves were kept in a 24 € dew chamber For 36 hr after inocu-
lation then in a 24 C growth chamber. Inoculum dosages

were: Cl - 0.2 ml of (0% conidia/ml applied to adaxial
midrib; Ig - 0.2 ml of 104 spores/ml to abaxial leaf surface;
Up - 0.2 ml of 104 uredospores/mt to abaxial surface; and

Xep - 107 celis/ml to aliced margin of the same laaflat.
Symptoms were similac--whether detached leavez or nondetached
leaves of greenhouse contrel plants were inoculatad.
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RELATIVE SUSCEPTIBILITY TO STREPTOMYCES SCABIES OF POTATC TUBERS
PRODUCED FROM STEM CUTTTNGS AND SCEDR PIECES. R. loria and B. A.
Kempter, Department of Plant Pathology, Cormell University, Long
Island Hurticultural Research Laboratory, Riverhead, NY 11501

Potate stem cuttings {5C) and seed pieces (5F] were incculated
with Streptomyces scabies, and disease symptoms on tubers pro-
duced from these 5C and 5F werc compared. Symptoms of common
scab on SC and SP tubers were similar under pgreenhouse condi-
tions. Tubers produced from both SC and SP of the cultivar
Chippewa were susceptible to nine of the eleven isolates of

5. scabies tested. [Lesion surface arez and lesion type ratings
were lower on Supericr than on Chippewa tubers from both 5C and
5P in greenhouse trials. Relative disease severity on tubers
of Chippewa, Superior and Katshdin produced from SC, inoculated,
and grown in the greenhouse, was alsoc similar to that observed
on tubers produced from 5P in naturally infested soil in the
field, Since resistance of 5P tubers to 5. scuabies appears to
be expressed in tubers produced from SC, SC may be useful in
screening for disease resistance and pathegen virulence.

667
OVERWINTERING AND AEROBIOLOCY OF CERCOSPORA ASPARAGI IN NORTH

CAROLIMA., C, J. Cogperman, 5, F, Jenkina, and C. W. Averre.
Dept, of Plant Pathology, H. C. State Univ,, Raleigh, NC 27695,

Survival of Cercospora asparagi was studied at two loestians in
HC, WNaturally infected stems of asparagus were placed 1 m
above, directly on, and 15 cm beneath the soil surface,

Samples from these treatments, plus stems from intact plants,
were collected monthly and examined for presence of conidia of
C. asparagl. The fungus survived well from Dee to Jun in all
above ground tissue, In buried tissue only trace amounts of
the fungus could be Found past Feb. Alrborne conidia of €,
asparagl were monltored at both locatlons, Conidia were first
collected in Apr but few conidila were trapped from Apr through
late Jul; the greatest concentratlon of alrborne conldia
oeceurred during the week of Aug 29 to Sep 5, and their
incidence followed a diurnal pattern with grestest detection
between 0900 and 1300 hr, Lesions first appeared Jun 13; rapld
dlzease progreasion cccurred during Aug and Sep and was
assoclated with development of the asparagus canopy,

6568

EFFECT OF DEEP MOLDBOARD PLOWING, PREFLANT SOIL FUMIGATION, AND
POSTPLANT FUNGICIDE APPLICATION ON CONTROL OF SOUTHERHW BLIGHT
OF TOMATO. 8. F. Jenkins. Dept. of Plant Pathology, N. C.
State Univ,, Raleigh, NC 27695-7616,

Deep moldboard plowing of soll (Norfolk sandy loam} followed by
application, with a single chisel six inches deep, of 0, 75, or
150 1/ha Vorlex in the row resulted in 14, 6, and 2 sclerotia
of Selerotium rolfsii per U0D g alr dried soil, respectively,
Disease incldence in the same treatments was 34, 18, and § %,
respectively, Disking seil and applying the same rates of
Vorlex resulted in 28, 13, and 5 sclerctia per YOO g scil and
disease incidence of 43, 32, and 21 %, respectively, Metam
sodium, applied with water to soill {Jrangeburg sandy loam) to a
depth of 25 cm abt breadecast rates of O, 90, 180, 360, and T20
1/ha resulted in 20, 7, 5, 1, and 2 sclerotia per HOO g soll,
respectively, Corresponding disease incidence was 32, 51, 29,
24, and 20 %, respectively, Applicetion of PCHE at 0, 0.9,

and 1.8 kag/ha to plots receiving Vorlex or metam sodium
treatments did not change (F=0,05) disease incidence,

669

CONTROL OF COTTONY LEAK OF CUCUMBER WITH DIFFERENT FORMULATIOQHNS
OF METALAXYL APPLIED AT VARIDUS RATES AND TIMES, D, _C.
Thompson, Univ., of Maine Coop. Fxt. Serv,, Fort Kent, ME 04743,
and and 3, F, Jenkins, Dept, of FPlant Pathology, N. €. State
Univ,, Raleigh, NC 27695,

Cottony leak of cucumber caused by Pythium spp. is a common
frult rot during warm, humid weather, Metalaxyl 2E or 55 was
applied in a 30 cm band to cucumber plants 1 to 3 times during
the growlng season at rates varying froem 014 to 17.92 keg/ha at
seeding, 2 to 4 leaf stage, plant tip over or first rlower,
Frult in the field were exposed to oat grains colonized with P,
aphanidermatum placed arcund the plants at first lower,
Higher rates, multiple appliecations, ar applications applied
¢lose to harvest controlled fruit rot best, The SG feormulation
provided better control and less phytotoxicity to foliage than
the 2E fermulation, In a greenhouse atudy, a miercencapsulated
granule formulation {5 MEG) controlled cottony leak at lower



rates and produced less phytotoxicity than the 5G and 2€
form:lations,
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SOUTHERN ROOT ENOT (MELOIDOGYNI: INCOGNI'TAY OF SWEET POTATO:
BELATIONSHIPS BETWEEN RESISTANCE LEVELS, YIELD, MARKET QUALTTY
AN POST-HARVEST PATHOGEN DENSITIES., P, D. Dukes, Alfred Jones,
Usbi, ARS, U. 5. Yegetable Laboratory, Charleston, 5C 29407, and
M. 6. Hamilton, Clemson University, Ldiste Experiment Station,
Bluckville, SC 29817,

Sweel potato genotypes were evaluated in greenhouse and field
tests for reactions to eoot knot {M. incopnita, race 3). The
reactions were measured by pall, epg mass, and root necrosis
indices, pathopen reproduction, yield and market quality;
reactions ranged from cxtremely susceptible, e.g. B-18 and
'Georgia Jet', to highly resistant, e.g. 'Sumor' and PI 399163,
In addition to reduced number of roots, root size and total
yield, several market quality traits, i.e. cracking, malforma-
tisn, and internal discoloration, were affected. Assays of
post-harvest soil samples from plots with highly susceptible
plants contained much higher densities of the parasite than did
samples from plots with highly resistant plants (=1500/100 cc
vs <100/7100 cc).
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TEACHING VLANT PATHOLOGCY EN DEVELOPING COUNTRIES. Graydon
Kingstand, Dept. of Plant Pathology and Phyeielogy, Clemson
Universzity, Clemson, 5.C. 29631, and Wayne Sitcerly, S.C.
Ceastal FExperiment Station, Charleston, 5.0, 29407,

A recenlly~-completed USAIDR project mandated an educational
program Lo plant patholopgy for twe high school level techpni-
cians in the Republic of Seychelles. The level of education
and training provided was determined by (1) the prior educa-
tion of Lhe students, (2) the potential leatning abilities of
the students, (3) the physical facilities available, (4} the
need (ar role} that the studenks will satisfy in soclety with
the education, (3} the time allotted for training and educa-
tion, (6) the characteristics of the teachers. Implementation
of the program Involved daily lectures, discusslons, Instruc-—
tions, and demonstrations in all aspects of the basic princi-
ples of plant pathology, as related to ongeing laboratory and
field projects. The technilclans assumed a high level of
compotency in  essential phases of laboratory and ([leld
research, They were well-qualified te Ffulfull ctheir reoles as
{ield and laboratory assistants at project terwminacion.

672

AREAGRAM--A STANDARD AREA DIAGRAM PROGRAW FOR THE APPLE
COMPUTER. W. W. Shane, L. E. Thompsen, and P. 3. Teng.
Department of Plant Pathology, University of Minnesota, St.
Paul, MM 55108.

AREAGRAM, a BASIC program, was developed for the Apple I series
microcomputers to produce reference diagrams for disease
assessment. Outlines fashioned by the user to represent plant
parts can be filled to amy degree with spots of various shapes
and sizes. These diagrams can be recalled and displayed on the
microcomputer screen in a predetermined ar random sequence to
test the student's ability to estimate disease. The performance
of the student can be stored on a disk or printed out. Diagrams
can be saved as binary files for printout on paper for tests
without the use of a microcomputer and for reference in disease
assessment work in the field. The program provides a rapid and
accurate means to "calibrate" disease assessors ang investigate
visual perception of disease.
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IN VITRO INHIBITION OF PASTURE LEGUME TERAMMUS LABIALIS BY TWO
PAST GROWING RHIZOBTUM ISOLATES FROM LEUCAEWA. Reobert Hebhb,
Virgin Lslands &griculcural Experiment Station, Se, Croix 008530

Severe chlorosis of follizpge, and discoloration, deformation and
cracking of raots were observed on Teramnus seedlings inoculated
with isolates of Rhizobium recovered from nodules From Leucaena
leucocephaia. Segedlings were grown aseptically in 29 x 200 mm
enclosed tubes on 2eedling agar without a source of nitrogen.
Mild chlorosis and root discoloration were noted on uninoculated
seedlings and on seedlings inoculaced with infectiwve but Inef-
fective promiscuous thizeblal strains and other Leucasna spe-
cific isolates. No symptoms were observed on plants incculated
with effective strains or those grown on media ammended with
niltrogen,
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I WITRO EFFECTS OF HERBICIIES 06 BYCELIAL CROBFIT GF A= A Ac RIEA TR A
SOLAND TSOLATES FRIM CAKCLASRAPESEINL. LR VERMA Al Lk | SRRENR I,
AGRICTTURE CANADA, RESEARUEE STATION, SASKATTEM, SaskaToHERAN G GaNain w0 e,

The vl locey of 22 herbic fdes on the mveelial groat ool oan A2 S s o s Ll
an A [30.80. 351 Bhizocronia selani isolate A rom canela were ddetennoue] aaarng:
berbicide—amended agar at 260, Fach herbie ide was toabed a0 [ S0 L W, U7,
S0 and 10 BIM, Doth isclates were highly pathasenle, e A wos wlover
geossing amd more virulent. Al rates of niclelen, barbn, dic Tdop madeel,
atarhlors and 2, LR Dvhibicred gresth of beth iselates, vaoept U oaml 207 112
2, it and alachlor which were ot inhibitory 1o ¥2-10 0 Ten PP ek boelace
rates of glyphosate, sethoxvdim, ethal fluraliog ateazeoe and Pliibop Torel 0o
significantly roduced growth of toth Dalates. Cooerally, Mo Deedate -

imre sensitive and exhibited greater growth cods tiome A few beoetein Db Betel

st &1 imulatory of frer on proweh, Effects of some pre-emergence Terhd cles on
digease im idemre were discussed.
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MONILIDID CELL PROPAGULES IN RHIZQGTOMIA SOLANI. M. Arazakd,
P. 5. Yshata, and J. Y. Uchida. Dept of Plant Pathelogy,
University of Hawail, Honolulu, HI 96822,

Pathogenleity studies with Rhlzoctonia golani K&hn have often
been hampered by the absence of quantitatively reliable
ingoulum, In eell suspensions obtailned by blending 15-20
day-old cultures of H. aclanl, spproxlmately 30% of the units
were monlliocld cells and of these over S0% were 1-4 celled.
The mordliold cells and hyphal cella in thase suspensions are
gollectivaly referred to as momiliold cell propagulea (MCP) in
present studies. Cultures of B. golanl AG.4 is=clate 935, grown
on 10% V-6 juice broth bave yielded 2.2 x 166 MCP/S0 ml in 250
ml-flask cultures in 20 days. Approximately 98% of the MCF
germinated on water sgar, At an lnoculum denaity of @ %102
MCP/10-om pot, approwimately B7% of alfslfa cv 'Ranger'! plants
wore killed. By using MCP, a more sensitdve estimate of
incoulum potentiel of K. solanl c¢an be obtained when compered
to grain-sand cultures, agar cultures, myceliel mats or
selerotla.
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THE USE OF ELISA FOR EARLY QUANTEIFICATION UF GAEUMANNDMYLZES
GRAMINIS TRITICI ASSOCIATED WITH WINTER WHEAT ROOTS, H.IM,
ETHashaar, L.W. Moore and R, A, George, Department of Botany and
FTént Pathology, Oregon State University, Corvallis, OR 97331,

tLISA-double antibody sandwich system was used to measure
Gacumannomyces graminis tritici (Gyt) associated with roots of
winter wheat. iﬁe seed|inys were ygrown at 15:2°C in sand
inoculated with 1.0 mm particles of vat grains colonized by Gyt
{2,6, 5 and 10 my ijnoculumfgm sand}, The_pathoyen was readily
detected in 2 honogenized suspension {lu73 ailution) uof & day
old roots that were exposed to the lowest concentrdtion ot
inoculum. The level of Ggt in the ruots was pruportiondl te
the leval of inoculum used (r=0:.94). Hhen wheat seeds were
coated with antayenistic bacterial strains prior te sowing, the
level of Lyt detected in the roots decreased as nuch a4s bbé,
The results indicate: [i) the amount of Gyt associated with
wheat roots can be measured within & days from seeding, and
{11} using this system, potential antagonists to Gyt can be
detected within §-10 days from planting.

677

DISTRIBUTION OF SCLEROTIA OF SCLERQTIUM ROLFSII IN THO APPLE
WURSERY S0ILS IN OKLAHOMA. §. F. Tomasino and K. . Conway,
Dept. of Plant Pathology, ok lahoma State University,
Stillwater, DK 74078

5eil samples were collected Fram two apple nursery pleis in
Oklahoma to determine sclerotial density apd distribution of 8.
relfsii. ‘Ten core samples were taken to a depth of 8 om in
plots divided inte ldentical quadrats. Cores were randomly re-
moved from each quadrat and hulked together. Sanples wore air-
dried, wet-seived and allowed to dry again. Viable scleratial
counts were determined by adding a dark soil base and 2%
methannl to stimulate sclerctial germination. Filry {four
quadeats (2,75 = 2.75% m) were sampled atr Tahlequah, OK  and
grlergtia were recovercd in 7B% of the samples with an average
selarctial density of ene per 210 g of seil. fThirty guadrats
(2.09 % 2.7% m} were sampled at Stillwater, K and scleroaria
were recoverpd from all guadrats with an average sclerotial
density of one por 250 g of soil. The horizontal Aistrilutiecn
of sclerctia most clascly fits the Poisson distribution at both
Jocations.
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EVALUATION OF THE AMTNOPEPTIDASE TECHNIQUE FGR IDFNTIFLCATION OF
CYLIWDROCLADIUM SPECIES. [. Stevens, Tuskegee Institute, AL,

. A, Palmer, Hprth Central Forest Fxperiment Station, St. Paul,
MH 55108, and A, ¥. Tang, Tuskegee Institute, AL 36088,

The aminopeptidase substrate specificities of Cylindroc)adium
clavatum, £. scoparivm , £. floridanum and C. crotalariae were
compared.  Fungal fsolates were individually incubated with each
of 19 amino acid g-naphthylamides (RAN}. The amount of
hydroTyzed AN was then determined fluorometrically hy measuring
the enzymatically released f-naphthylamine, This resulted in an
aminppeptidase profile for each isolate that was reproducible
under standardized conditions, C, crotalariae, €. clavatum and
L. floridanum had unique aminopeptidase profiles, however the
profile of C. floridanum was indistinguishable from that of C.
scoparium, TThis technique shows promise as a rapid method for
identification of Cylindracladium species.

679
Fusarium SPECIES ISOLATED FROM ROOTS, RHIZOSPHERES AMD SOILS OF

Baccharis SPECIES IN BRAZIL., Thor Kommedahl (Univ, of Minn.)
and George A. Bean {(Univ. of Maryland].

The shrubs Baccharis coridifolia and B, megapotamica occur in
pastures in Brazil and have been reported to be toxic to
Vivestock. Root, rhizosphere and soil samples were assayed for
Fusarium spp. and ather fungi to search for toxic species. The
FoTTowing Fusarium species were isolated and expressed as
percentages of Ehe total Ffusarium colonies from roots,
rhizospheres and soils, respectively: F. oxysporum, 46, 55, 82;
F. sporotrichioides, 39, 35, 1; F. acuminatum, 6, 5, 1; F.
Bquiseti, &, 3, I; E; solani, 3, T, I7; F. sambucinum and F.

vae, 1, 1, 1:F. merTsmoides; F. semitectum an F. Ericinctum,
g, I, 0; an¢ F. avenaceum, 0, 0, 1. Species were identified
using Nelson, Toussoun, and Marasas's key to Fusarium species
{Penn, State Univ. Press, 1983)., Most of these fungi were
isolated from B, coridifolia but a few came from B. mega?ota
mica. The mycotoxin production capabilities are currently eIng
Tnvestigated.

680

POPULATION DYNAMICS OF FUNGAL GENERA ASSOCIATED WITH WINTER
WHEAT ROOTS. HW. W. Bockus, R, Hammel, M. G. Holtmeyer, and
S. L. Wootke, Department of Flant Pathelogy, Kansas State
University, Manhattan, KS 66506,

Field-grown wintetr wheat roots were sampled every two weeks
for six weeks after seeding and then monthly for the remainder
of the season [rom four replicate areas in each of Ltwo
locations. Roola were washed, blended and then dilution
plated onto 174 strength FDA. PRoot segnents were also plated
onte Pimaricio-Yancomycin Agar to monitor Pythivm spp.
Fungal colonies were identified to genus micrescopicslly and
pepulations quantified. The nine wost tommon genera included
representatives of: Alternaria, Aspergillus, Cephalosporium,
Cladosporium, fusarium, Penicillium, Phoma, Rhizopus and
Trichoderma. These genera accounted for over 67% of the
colonies formed on Lf4 PDA throughout the seasen.
Unidentifiable fungi {no spores} asccounted for 26.4% of the
colonies. Pythium spp. produced an average of 038 cfufem of
rool throwghout the sezson.

681

FUSARIUM SPECIES COLONIZING CEREALS GROWN IN ROTATION WITH
POTATOES. Robert W. Stack, teil C, Gudmestad and Marcia P.
McHullen, Plant Pathol. Dept., No.Dak.St.Univ. Fargo 58105,

In North Dakota potatees are commanly grown in rotation with
spring wheats or barley. Cereals are generally censidered to be
aon-hosts of potato pathogens, but little is known of their
possible role in maintaining soil populations of fusaria patho-
genic to potatoes. Cereal crowns and roots were collected from
32 fields in spring of 1984. Twenty-two of these fields had a
rotation including potatoes while 10 had never been cropped to
potatpes. Me isolated from washed cereal ropt and crown pieces
onto Komada medium, Of a total of 608 Fusarium isolates, 91%
were of & species. Levels of F. acuminatum and £. oxysporum
were similar in potato and non-potato soils, Levels of F.
culmorum and F. equseti were lower, and levels of F. solani
higher where potatoes had been grown, 0Of the Tess freguently
tsolated spectes, F. avenaceum and F. merismoides occurred only
in potato rotated fields while F. graminearum, F, maniliforme
and F. moniliforme var subglutinans occurred equally in both
potato and non-potato rotated fields.

1364 PHYTOPATHOLOGY

682
EFFECT OF INOCULATION TIMING ON THE INTEMACTION BETWEEN GLOMUS
INTRARADICES AND FUSARIUM OXVSPORUM f,sp. WADICIS-LYCOPERSICI IN

TOMATORS,  Caron, M., J.A, Fortin and C. Richard., apriculture
Canada Experimental ¥arm, 1.'Assomption, Québec, Canada JOK lGo.
IKpartement de Scicoces Forestiéres, Université Laval, Québec,
(Québes, Canada G1X 7P,  Apriculture Canada Besenrch Stationm,
Sainte-Faoy, Quiébec, Canada GIV 2J3.

In previpus studies, we have shown that the vesicular-arbuscular
mycorrhizal fungus Clomus intraradices can decrease root rot of
tomatoes and Fusarium exysporum [.sg. radicis—lycopersici deve-
lepment In the substrate. To determine if this effert varies
with the order of inoculation of the two fungi, romato plants
were Inoculated with Glomus 4 wk before, simultancously, and 4
wh after inoculation with Fusarium, €, intraradices was effec~
tive in reducing roet necrosis, plant mortality and the number
of Fusarium propagules in the substrate (calcined montmorilloni-
te clay] under all inoculatien conditions tested. Root endomy -
corrhizal culonization was not affected by Fusarium or the order
of inoculation.

683

RAPID IMMUNOCYTOCHEMICAL DETECTION OF A CLAVARIA SP. IN THE
ROOTS OF RHODODENDRON. W, C. Mueller and L. Englander.
Papartment of Plant Pathology-entomology, University of Rhode
Island, Kingston, RI Q28&I,

An antiserum was prepared in rabbits against the Fruiting
bodies of the Clavarja sp. found growlng In the vicinity of
rhododendrons in Rhode Island. The purified antiserum was osed
to detect Clavaria in the roots of rhododendron by a
modification of the immunoenzymatic technigue described by
James 5. Gerik. Rhododendron roots were washed and processed
at room temperatore in wells of spot plates. The roobs were
seguentially treated with absolute sthanol, the anti-Clavaria
serum, commercilally prepared goat anti-rabbit Igt conjugated to
alkaline phosphatase, enzyme substrate coupled to Fast Blue BB
fa dizzo salt), and NaCl@. Strands of hyphae on the surface of
the roots and knots of hyphae in the apidermal cells stained a
brilliant blue., N2 reaction ccecurred in roots treated with
normal serum or to an antiserum prepared against Pezizella
ericae. -

684

Formatien and Regeneration of Protoplasts {rom the Ectomycorrhi-
zal Basidiomycere Laccaria bicelor. Bradley R. Kropp and J.A.
Fortin, Département des Sciences Forestidres, Universicé Laval,
Québec, Canada, GlK 7FP4.

Proteoplests were chtained from Laccarlia biceler using Novezyme
234 (Novo Industrie, Bagsvaerd Denmark) a multi-enzyme prepara-
tion wirh primary activity towards plucan. All other enzyme pre-
parations and combinations of enzyme preparations {(ic Chitinase,
Cytohelicase, Driselase, Cellulase TV, Cellulase Onozuka, Nove-
zyme + Cellulase TV, Novozyme + Chitinaswe, Novozyme + Cytoheli-
case, Cellulase TV + Chitinase + Cytohelicase) were less effcc-
tive, Protoplast yield was strongly affected by fungal culture
ape, incubation temperature, and the osmotlicum used. The best
yields were obtained by digesting 4-day old cultures at 309C in
.EM Hannitel. Protoplast regeneration begins after 2-3 days in
oamotically stabilized MMM nutrient solution (Marx, Phytopatho-
logy 5%: 153-163). Host regencerated colonies were monokaryotic
but some were dikaryetic. The ability of cultures from repenera-
ted protoplasts to form mycorrhizse was Lested.

685

PRODUCTION OF & SPECIFiC ANTIBODY IN EHICKENS TO A MYCORRHIZAL
FUNGUS, MacFall, J.5.7, Berbee, J.G.”, Cook, M.E, 1,2 Dept.
of Plant Path., Univ. of Wise., -Madison 53706 3 Poultry 5ci.
Dept., Univ., of Hisc.,-Madison 53706

Mycelium of a new mycorrhizal fungus (Hebeloma sp.} of con-
ifers was grown in liquid culture, washed by filtration, lyo-
philized, ground in liquid Nz, and suspended in PBS. This
materizl as well as the supeinatant and resuspended pellet
from cencrifugation were injected separately into the hresst
muscle of White Leghorn chickens. Antibodles from egy yolks
were tested by indireet ELISA with goat anti-chicken horse-
radish peruvxidase conjugate. There was a strong reaction to
the injected Fungus, but a weak cross reaction to H. cylindro-
spotum ansd H. sarcophyllum, and no reaction to the myearrhizal
fungi Piselithys tinctorius, Thelephora terrestris, and lac~
caria laccata. Only hyphal fragments of the injected Tungus
stained bluc on nitrecellulose membrane Immunchlots by egy
antibodies, goat anti-chicken alkaline phesphatase cunjugate
and the substrate Napthol-A%-phosphate,




686
CHLAMYDOSPORE PRODUCTION BY GLOMUS DEIMORPHICUM IN THE ROOTS OF

DIFFERENT HOSTS. 5.M. Boyetchko and JUP. Tewari, Department of

Plant Science, University of Alberta, Fdmonton, Albarta, Canada
TéG 2P5.

Glomus dimorphicum Boyetchko and Tewari is mycorrhizal with
barley 1n Alberta and produces many hyphae in the root

system. The chlamydospore production in the roots is very
rare. Glomus s an obligate symbiont and the presence of
¢hlamydospores in the host roots is known to bhe important in
the use of infected roots as inoculum. Pot culture experiments
were therefore conducted to identify hasts in which the
chlamydospore productien in the roots may be appreciable. The
roots of red clover and stringless green beans contained
appreciable numhers of chlamydospores, in addition to the
hyphae, whereas those of corn, alfalfa and onion have so far
revealed only the hyphae. Therefore, red clover and stringless
green bean can be used for raising the root-borne inaculum of
G. dimarphicum.

EFFECT OF NITROGEN FERTILIZATION ON DISEASE DEVELOPHMENT 1M FICE
D. E. Groth and D.M, Brandon, Rice Research Station, La. Agri.
Exp. Stn., L.5.0, Agricultural Center, P. 0. Box 1429, Crowley,
LA 70527-142%

Severity ratings for various rice {(Dryza sativa L.)
diseases were collected from the N fertilization field experi-
ments at the LSU Rice Research Station, Crowley, LA in 1984,
Dipeases were rated ar plant maturity using 0-9 scales. Sheath
blight (Rhizoctonia solani) and leaf smut (Entyloma aryzae)
increased with increasing N levels while brown spot {Bipolaris
eryzae) and narrow brown leaf spot (Cercnsgora oryzae) decreased
with increasing W levele. Average change {n disease severity
wae 2-3 digease units between O kg ¥/ha and 168 kg N/ha applied
preplant, Evaluation of multiple disease resistance was most
cansistent at the 181 to 136 kg N/ha rates, Rates in this range
will be ugsed in future disesge nurseriea. Under low disease
pressure in (984, adjustment of N fertilizati{on for maximum
ylelds was more important than adjustment for disease control.
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THE EFFECT QF RACTERIA ON UREDLA FORMATION BY PUCCINLA RECONDITA
F. 5P, TRITICI ON SPRING WHEAT. M. A, McVey and G. D. Statler.
Department of Plant Pathology, Morth Dakota State University,
Fargo, 58105.

The interaction of bacteria and urediniospares of Puccinia
recondita f. sp. tritici on the phylloplane of wheat plants was
investigated in a greenhouse stoudy. The bacterial isolates used
were Erwinia carotovora spp. atroseptica, Pseudomonas syringae
pv. phaseclicola and Bacillus megaterfum pv. cerealis. Primary
Teaves of 10-day-old seedlings of Thatcher, Olaf and CI8515
wheat were inoculated with 24-hour-old bacterial cultures.
Batteria were applied unti] runcff by an aerosol sprayer at den-
sities of 103, 105, and 107 colony forming units per ml.
Urediniospores were applied with 0il incculators at 24 hr or 48
hr following inoculation with bacteria. Ten days after inocula-
tion with urediniospores the number of uredia were counted aa a
5 c¢m segment of the primary seedling leaf, 1 cm from the leaf
tip. Preliminary results indicate Pseudsmonas and Bacillus
isoltates reduced the number of uredia.

690 Withdrawn
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IHPROVEMENT OF POTATO PROFITARILITY THROUGH FIELD MAPPING OF
VERTICILLIUM DAHLIAE INOCULUM POTENTLAL IN THE SOIL, Leah Taror

{Lahkim), “Abraham Nachmias, James Krikun, Plant Diseasc

Diagnostic Laboratory {PDDL), Gilal Exp. Statlen Regev 8%-280,
Isrzel.

S0il fumigation with Vapam (300-800 L/ha} 1is one of Lhe main
methods for the contrel of Vertieillium wilt of potate. In Lhe
Hegev region, soll trealmenl is hased on nemalode counts, and
unfortunately, fields are fumlgaied whether infested with V.
dahlize or not. During Lhe last 3 years we have developed a
method of mapping potdle fields for ¥. dahliae infestation 1In
the soil. Inoculum potential in goll mamples (10-20/ha) was
determined by az baibing Lechnlgque using eggplanL or Flax as a
susceptible host. An alternative technique was based on moni-~
toring wvigual Verticillium symptoms on susceptible ecraps
{usually cotten) grown prior Lo potato. Rased on Lhe infor-
mation on nematode levels and infection rates of different seed
lats, a betLer decision can be made on the necessiLy for expen—
sive fumigation and the utilization of flelds for soed tuhers
or consumption.
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REACTION OF ARGEMTINE RUST DIFFERENTIAL SUNFLOWER LIMES TO FQUR
AMERICAN RACES OF PUCCINIA HELIANTHI. 5. Yang, USDA-ARS, P. Q.
Brawer 10, Bushland, TX 79072,

four North American (NA) races {1, 2, 3, 4} of Puccinia
helianthi Schw. (7. Gulya, USDA, Fargo, ND} werez inoculated to
13 8rgentine [7 Antonelli's {A) and 7 Lucianc and Luciani's
{LL}] rust differential sunflower {Helianthus annuus L.) lines.
Antonelli's differential lines were provided by H. Shands,
DeKalb-Pfizer Genetics, MN. NA race 1 attacked only Impira
INTA NAL and Guayacan INTA NAL. MNA race ? also attacked Morden
307-1 (A and LL} and Pergamino (A); WA race 3 attacked Impira
INTA Sel 11 {A) and F 164A {LL), and N8 race 4 attacked Morden
307~%, F 164A, F164A x Morden 307-1 {LL}, and P 94 (LL). These
results indicate that MA race 1 is similar to Antonelli's race
317 and alse Luciano and Luciani's race 1. HMA races 2 and 3
are similar to Luciano and Luciani's races 2 and 3, respec-
tively, but different from Antonelli's races 465, 745, 340,
767, 805, 827, and 823, HA race 4 is similar to Antonelli's
race 793 but different from Luciano and Luciani's race 4.

693
MOEFPHOLOGICAL VARLIATION OF TELIOSPORES 1IN WEMAISSIA HUREIDA.
T‘TA Matsumotol, M., whitneyz, MR, Banded, and MUH. Ruyerd,

ChoFA L1220 W 3t., Sacramento, CA 95614, zTude A& M Universgry,
Beaumont, TX 77B41. “USDA-ARS PDORL, Froderick, MD 2170],
Morpnologioal «haracters aof reliospores such as exospare, -pore
s1ze and volor obf Neowossia horrida (= Tillet:a barelayang) were
compared with i1solates from California, Texas, and Arkansas. The
hyaline sheath which surrounds the teliospores was wxperimentally
removed wWith various chemical and enzymaric procedurcs.  Digect
observation using scanning eleetron microscopy und Light micpo-
scopy were used to study this variation. Exospore characters
were classifred as spiny, intoemediate and fruncated.  Tolinspore
stze and color were determined by light microscupy 1o Shear's
mounting medium. Considerable morphological varlatlons weee

observed between lsolates. 'Thege murpholiogl 4l charaztors amd
Fange 10 warlarion were uswaed Lo cnmprle Hpoo Ll b rriborba tur the
identification of this species which can ko sl by quarantope
personnel.  This intormation can provent tioe conluslon with
Heowossra indica (= Tilletia indical which 1m0 qudrant jne prst
of wheat, 1In 1984, two commercial wheat samples wore found con-

raminated with teliononres of Neovossia boreida 1o Calitbornia.

694

EVALUATION OF BARLEY CULTIVARS FOR KERNEL DISCCLORATION. M.R,
Miles and R.D. Wilcoxson. Dept. of Plant Path., Univ. of Minn,,
St. Paul, MN 55108.

Eight cultivars differing in kernel discoloration severity were
grown at Crooksion, Morris, Rosemount and St. Paul, MN in 1982,
1983 and 1984, Kernels were visually evaluated for discolaration
onalto5scale, Ascoreof ] indicated 1ittle discoloration
and a score of 5 severe discoloration. Chevron and CI9539 were
the Teast severely discolored with mean scores of 1.2 and 1.4
whereas Karl was the most severely discolered with a mean score
of 3.7. The commercial cultivars were intermediate. Robust,
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Bumper and Morex had scores of 2.5 and 2.6, 2.6, respectively,
and did not vary significantly from Glenn and Larker, scores of
2.8 and 2.9, respectively, but were significantly less severely
discolored than Karl, Discoloration did not vary significantly
with locations and years. Howeyer, the location by year
interaction was significant, probably due to increased severity
of discoloration at Morris in 1982, and at Rosemount and St.
Paul in 1983,

695

EVALUATION OF SQILS FOR SOYBEAN ROOT ROT POTENTIAL AND DISEASE
SEVERTTY. A.F.0lah and A.F.Schmitthenner, The Ohioc State
Universicy. Flant Pathology Dept. OARDC. Wooster, DH 44691.

4 soybean leaf-disc bicassay was used to evaluate Phytophthora
mepasperma f.sp. glyeinea (Pmg) in 224 field soils collected in
1983. Pmg level (# of infected disce) was not correlated with
high or low areas in fields, wvacuum time required to partially
dry slurried sgoils or moisture content of seils at bicassay.
High levels of Pmg were found in 10%, moderate in 24%, low in
36% and none in 29% of soils studied. During 1984 Phytophthora
damage was evaluated in 65 fields uring metalaxyl{broadcast,4 oz
a.i./acre) with soybeans resistant or with high, moderate or low
tolerance to Pmg. Significant {P= 0.10) srand increases (5
fields), vyield increases (5 flelds) and stand plus yield
increases (2 fields) were obtained. 1In fields with high Pmg
metalaxyl significantly increased stand in resistant varieties
and yield of Iow-tolerant vavrieties. Disease levels were too
low to adequately determine the relatienship batween Pmg level
in goil and digease severity.
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REPHODUCTION AND SURVIVAL OF A MINNESOTA POPULATIUN OF
Heterodera glycines RACE 5 FOULLOWING QONE TO THREE GROWING
PERIUDSG UN NINE CROP AND TWQ WEED SPECIES, M.E. Sortland, and
D.H. Machonald, Dept. of Plant Patholegy, Univ. of Minn., St.
Paul, MH 55108,

The effect of nine crop and two weed species on the reproduction
ang survival of a Minnesota population of Heterodera glycines
race 5 was investigated using naturally infested soil in the
greenhpuse, Following one, two and three growing periods of
epproximately 40 days each, selected root systems were stained
to determine infection. Mature female nematodes or cysts
retaining eggs were extracted from soil. The capacity of
Heterodera glycines race 5% to infect a susceptible crop
following one, two or three growing periods of the test species
was determined by a soybean biocassay. Heterodera glycines race 5
reproduced well on soybeans, adzuki beans and peas, but not on
other crop and weed species. Such crops could be used in a crop
rotation scheme to reduce this nematode population in the field,
but the rotation must extend through two seasons and preferably
beyond three.

697

PATHOGENICITY OF BINUCLEATE RHIZOCTONIA SOLANI-LIKE ORGANISHS
T0 ALFALFA. P, 5. Yahpta, M. Aragaki and J, Y. Uchida,
Department of Plant Fathology, Unlversity of Hawaii, Honolulu,
HI 96822,

A high frequency of Rhiroctonis polapl KHhn and J. solani-like
organisms was associated wilth collar and root rots of legumes
in Hawall. Numercus binucleate R. golani-like isclates
representing anastomosis groups CAG-2, -4, -7, three
unidentified Hawalian groups, and two independent lsolates were
made from alfalfa (Medjcago sativa L.) and beans (Phaseglug
Bpp. ). Pathogenieity of representatives from each of the
groups and two independent isolatea were tested on alfalfa
seedlings, Fifty =alfalfa seeds were sown on each pot,
maintained in the greenhouse, and assayed for disease
develeopment 13 days later. 211 binucleate H. golgni-like
isolates tested, were pathogenic to alfalfa. In general, R.
polanl AG=4 isolates from varicus legumes were more virulent to
alfaifa than these binunleate, R. golani-like organizsma,

698

Effects of Water Potentisl on Anthracnose in
Alfalfe., W.W. Hiller and B.P. Thyr; The Univevsity

of Nevads and USDA/ARS, Reno, Nevada.

Colletotrichum trifelii greows optimally in-vitra at
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-1.0MPa, Alfalfa inoculated with C. trifolii was
grown in s0il columns under stress cycles of 0 to
«0.,0334Pa, 0 to -0.6MPa, and 0 to -1,IMPa. Disease
severity and plant mortality were significantly
correlated to water treatment {vr = .80 and v = .87,
respectively). Medivm and high water stress
treatments resulted in greater disease severity
while plant mortality was greater at low and high
water strees., Decline in dry watter production due
te inoculation was aleo significantly correlated to
water treatment {r = ,79} with the preatest
decreases occurring in low and high stress
treatments, Mortality and reduced yield in low
stress Ltreatments wmay have been confounded by
rhizosphere coxypgen depletion.

699

INCIDENCE OF AND TILLAGE METHODS ASSOCIATED WITH GRAY LEAF SPQT
OF FIELD CORN IN MARYLAND. X, L. Smith, USDA-ARS-SHECL,
Beltsville, MD 20705 and A, P. Grybauskas, Dept. of Botany,
Univeraity of Maryland, College Park, MD 20742,

Gray leaf spot (GL3) of field corn, caused by Cercospora
zeae-maydis, was found in 20 of 23 counties and S8 of 105 Fields
inspected in Maryland during Aug. and Sept. of 1984. This range
far exceeda the prior known range of GLS in Maryland. The incl-
dence of this disease was related to farmer-described btillage
practices as follows: 35% in conventional tillage, SY4% in mini-
mum tillage, and 69% in no-till. GLS incidence was related to
percent of soll surface covered with corn debris as follows: 31%
for no surface corn debris, 73F for 1-25% surface corn debris,
and B6% For greater than 25% aurface corn debris. Counties with
the highest incidence of GLS were those where the culture of
continuous no-till corn predominated. In counties where 1little
or ng GLS was found one or more of the following practices of
corn culture prevailed: conventional tillage, rotation of corn
with soybeans and/or amall grains, and silage producticn.

700

ONE CAIISE 0of MORTALTTY OF SLASH PINRS AFFECTER By FUISIFORM
RUST TW THE GREENHQUSE QR FIELD. £, H, Welkinshaw, Scuthern
Forest Bxperlment SRtation, P, D. Box 2008, (MF, Gulfport, MS
3950%,

Fuglform rust of slash plne (Pinug elllottl]l Engelm, var.
ellioetlld can k11l more than 50% of trees with stem galls.,

Higheat mertallty ls seen when stem Infection occure In the

flrst, seecond, or third prowing season. Resulting galls prow
to approxlmately 25 cm In 5 years. Besldes elongatlon, growth
aften ceases In the stem immedlately below the gall, causing
vvergrowth galls, The tree dles one or two seasons later,
This proecess ls helng studled in the fleld, sreenhouge, and
laboratery, The results are 1llustrated by Fleld and
greenhouse phobographs and photomlerographs of fixed tlssues.
These illustratlons and data on occurrence of overgrowth palls
show that thls glrdling s a wound reaction. Also, this
ahnormal gall growth In the field and greenhouse appears
simllar to wounding hy mechanical means, Llncompatibility of
scion and stock, and infeckions by other organlsms,
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DAMAGE TO RESIDUAL TREES FROM THIMNING TIMBER STANDS USING
BIOMASS HARVESTING TECHNOLOGY. W. 0. Ostrofskz, k.3, Seymour,
and R.C. Lemin. CFRU, College of Forest Resources, iniv.
Maine, Orono 04469,

4 mechanized whole-tree harvesting system, recently introduced
to the northern New England region, was used for thinning two
narthern hardwood stands In western Maine. PRamage levels were
higher than those vreperted for similar stands thinned by
conventional methods. Between 19% and 54% of the residual
trees were Injured, depending on stand type, skid trail
spacing, and whether tralls were desighated pricr to
harvesting., Significantly more (P = 0.05) trees were injured
in a paper birvch/yellow birch stand (49X} than in an oak/beech
stand {32%), and moce trees had root wounds (27%) in the birch
stand, compared with the oak/beecch stand (9%}, Tree
feller-bunchers, not operationally confined to zkid rrails,
accounted for 66% of all injuries. 1If not carefully planned
and executed, such harvesting may lower resldual tree gualiry,
and may result I{n serlous and rapid forest stand decline.

702
ERADICATION OF DECAY FUNGT IN DOUGLAS-FIR TTMRUERS WITH FUMICANTS.



T. L. “ib']ll_}_‘_:t' and W E. Eslvn, Forest Produces Lahoratory,
U.S. 0. A, Foresy Bervice, I 0. Box SPW, Madisan, W1 537205

Fumigat ion with Yapam er ehluorapicrin ot horizontalt Douglas—1ir
cimbers having inecrior decay prevented ecinfociion by docay
Fungl For 7 years, Mold funwi, bowever, were froqiently

izselated. HEleven additional fumlgants plos vapam were tested on
efficacy in killing culwares of Puria placenta, Poovarbenicag,

r. muntha, Fibroporia vaillancil, Lentinus lepideus, dntredia
serlalis, Serpula incrassalu, and Clocophiy b Tom tralwm Bmp lanted
in Douglas-fir cimbers.  Vopam proved the mest of bective with
ef[tcacy up te 16 months at 0,61 m o trom Lhe paint of .ppd Bean Do,
OF che other Fumipants tested, Busan 40, My lwae, and sodion b
sulfite were next most of Teclive,  Fumigant foxicity was

peneraltly preatest durlng the (rsc 4 mopths lollowing treat-
ment,  Differeoces fo fuppal senstelvicy 1o famipanls were
chserved.
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SYMPTOMOLOGY OF THE "TOP BLIGHT™ DISEASES OF DOUGLAS-FIR BARE-
ROOT SEEDLINGS TN NURSERIES IN THE PACIFIC MORTHWEST. P.O.
Haum, E.M. Hanscn, Department of Botany and Plant Pathology,
Oregon State University, Corvallis, OR 97327, and A.M.
Kanaskie, State Department of Forestry, Salem, OR 97310,

Top Rlight, an ill-defined syndrome, describes at least three
distinct periods of mortality. In mid-summer, when seedlings
are 3 mo old. a hypocotyl rot occurs at or just above the soil
Tine. Seedling tops guickly turn brown while roots are not
discolored. Tusarium oxysporum is isclated. From Sept.
through Nov., cankers, centered on bark fissures, lateral or
terminal shoots, or needle $cars, appear between the midstem
and seedling apex. F. roseum (Fr)} and Phoma eupyrena {Pe}
are recovered. A third type of symptom, Dec. through May,

is associated with soil collars built up by irrigation and
splashing rain. Seedlings are girdled at or above the
cotyledon scar, with top symptoms sometimes not evident until
new growth suddenly wilts during the Spring, Fr and Pg are
most frequently isolated from diseaased seedlings.

704
SPREAL AND INTLNSTFICATION 0 WHITE PFIXE BLISTER BUST 1IN THE
SOUTHERN STLERN NTVADA, 0, 1, Klicjunes. USDA Borest Service,

Farest fest Manoveowent, Son Francisco, Ch 9411010,

Khite pine blister rust {Urosartiun cibicola) entered nerthern

talilforaia in 1929 and advanced southwared on segarc pine (Pinus
liambert iunu} te the central Sierra Nevada by 1999, Surveys in
I970-72 dound that the rast had spread in the 1960's to bso-
Patedd venters 1500 mdes further soath. Dneidesce aml bipact
strvess oon the Scevra md Sequoen Sational borests in 1987-83
Fanml wivat ot 22 anreported lovatwans and at the southern ex-
tent ot e pane on Lhe Srerra sewada,  Rost o was adversely
tmprat o the resonree o Deeal o srtuations where signilicant
sl sl o ratensitrcation hod vecnrred sipee 19720 Canker in-
crdence senera e becrensod ron srream ottom too upper stope,
It the drsease was alse Found oo ridpetops, Cinkers in Lower
lresnche s ot smaller trees were mosy comaen,  The southern Sicera
sevids o clonnte bs Movorable Par infection most veinrs and Local
spreviaed arsl pnbewsa facation will o cant inue,
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WHITE PINE BLISTER RUST IN YOUNG SUGAR PINE PLANTATICHS TN THE
MID-ELEVATION S1ERRA NEVADA. Chen Mo-mei, F. Cobb and R, Heald,
Depts. of Plant Pathology and Forestry, University of
Califernia, Berkeley, Ch  94720.

Sugar pine seedlings were incloded in mixed-species plantations
on Blodygett Research Forest (av. elevation 1330M) beginning in
1976. In 1983, the disease was detected on planted saplings,
and a atudy was initiated in 1984. A total of 1277 saplings in
11 plantations and 476 scattered naturally-occurting saplings
was examined; l& percent of the planted saplinga {1-53% of
seedlings per individual plantation} and 12 percent of the
natural saplings were infected. The years of origination of the
infected internodes were determined: &C0% of the infections were
on 1981 tissue; 15% on 1982; 10% on 1920; 6% on 1979; and less
than 1% on tissue of other years. Local weather data indicate
that 1981 (with 11 days} and 1982 (with 6 days) were the only
years since 1977 with more than one day of conditiones favorable
to infection. There was a strong correlation between infection
and distance bto Ribes. Both mature pycnla and aecia wers
detected during Fall, 1984,
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TUBERCULARLA CANKER AND DLEBACK OF RUSSIAN OLIVE [N MORTH
DAKDTA.  H. W. Sengpiel and R, W. Stack, M.0. Highway Uept.,

Bismarck and Plant Pathel, Cept., AD State Univ. Fargu 58105

Russiam clive {Eleagnus angustifelia L.) is widely planted
throughout the northern great plains. Many trees show cankering
of stems and dieback of tops. Affected Russian olive trecs were
examined at 80 locations throughout North Dakota including
windbreaks, highway landscape plantings and urban siles. Trees
showed a range of symptoms, from cankers Lo dieback to premature
mortality. Tubercularia ulmea Cari., was consistently isclated
from affected areas on symptomatic trees. Sporodochia of I.
uimea were frequently present on the bark surface of cankered
stems. Perithecia of the teleomorph, MNectria cinnabarina {Fr}
Fr. were also found cccasionally. In the field, targe cankers
girdling main stems were frequently associaled with remains of
previously killed small branches. Cankering by T. uliea wes
determined to be a main cause of dieback and death of Russian
alive in Morth Dakota.
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GREEN ASH STEM DECAY IN NORTH DAKOTA: RELATION OF COKKS AND
STEM CANKERS TO IRTERNAL BECAY. . A, Walla, Plant Pathology
Dept., North Dakota State Uniy., Fargo, WD 58105,

In 1984, 50 live green ash in a shelterbelt planted in 194]
in southeast North Dakota were randomly selected. Tree height
and diameter and presence of outward indicatars of stem decay
{fruiting bodies, stem cankers) were recorded. The trees were
felled and stems greater than § cm diameter were cut into 1w
long sections. All sections were split lengthwise, through
defects if present, to find small pockels of decay and sxbent
of larger areas of decay. Isolations were made from discelored
and decayed wood in each section. Wolume of apparent decayed
woud, discolored wood and all wood was calculated. Mure Lhan
50% of the trees contained decayed woad as compared to 27%
expected from outward indicators of decay. ODecayed woud wvolume
was less than 1% of total wood volume, At Teast four decay
fungi were present, compared to two decay fungl expected from
outward indicators. Green ash in additional shellerbells will
be similarly examined to determine the efficacy of estimating
amount of stem decay based on outward indicators.

709

COMPARTMENTALIZATION OF CERATOCYSTIS FAGACEARUM I[N DAK TI1SS5UES.
F. H. Tainter and 5. W. Fraedrich, Department of Forestry,
Clemson University, Clemsgn, S5C 29631

Natural infections in South Carolina of the ocak wilt disease,
caused by Ceratocystis fagacearum, are few and relatively
static. Infected red caks are seldom quickly killed and may
survive for several years or even recover. Trees exhibit
noticeable vascular streaking in xylem of branches and stems
during the early stages of infection. 1In nine turkey ek trees
inoculated on April 20, 1980 with & 5. C. isclate of {. faga-
cearum and harvested on August 16, 1982, C. fagacearun was not
recovered even though the trees had partially wilted during the
season of inoculation and the following season. There was a
significant increase in tylose formation in xylem vessels
during the year of inoculation and the follawing two years in
crowns and upper and lower stems, and a similar, but with addi-
tional one-year delayed effect in roots. Tyloses were present
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in fewer than 50 percent of the vessels in any given year,
indicating a limited and not Jong-lasting physiological effect
of infection on the host.

710

Bacteria associated with {flux from wiite anks, M. .. Double and
G. K. Bissonnecte, WYY Plang Path. and Apg. Micre., P.0, Hox 6057,
Morgantown, WV 26506, and §. C. Haynes, Plant Poest Comtreal Hwv-
ision, WY Department of Apriculture, Charleston, WYV 29305

Buring the summer of 1984, copious amounts of an acematic Plux
were uvbserved oozlng From bark crevices near the pround on numer-
vus whilte vaks It southern WY,  The source of the [lux appearcd
tu be discelored 1-to-2 vear-old xylem tissue. Samples of Flux
[rumt several trees yielded a bacteriom and an actinomyoete,
tentatlvely fdencified as Streprococcus sp. and Streprtomyces sp.
respactively, A number of corynelorm-tike bactevia also were
isolated. These bLacteria are non-motile, Gram-positive to Gram-
variable pleomorphic vrods that produce acid from plucese, lack
pipment, do net digest starch, gelatin or cellulese, are not
sensitive to 2,3, 5~triphenyl tetrazolium chloride, grow in 7%
salt and produce bacteriocins., Unlike plant-associated voryne-
bacteria, they arc faculrtative anaercbes. The incidence und
relationship of these orpanisms to the Flux is being evaluated,
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GROWTH CULMENATION OF LOBLOLLY PINES GROWING ON SQILS OF
DIFFERENT PREDICTED LITTLELEAF DISEASE RISK. 5, W. Qak and
F. H. Tainter, USDA Forest Service Southern Region, Forest Pest
Management, Asheville, NC 28803, and Department of Forestry,
Clemson Bniversity, Clemson, SC 29631,

Loblolly pine is recommended as an alternative to shortleaf pine
in managed cantfer forests affected by littleleaf disease on the
sputhern Piedmont. However, growth stagnates in some loblelly
pine stands before desired harvest age and this could be related
to predicted littleleaf risk. Volume growth was measured and
correlated with ¢rown health class and predicted littleleaf risk
for 100 trees in each of 17 loblolly pine stands. Yolume growth
rate culminated at age 28 on high and intermediate risk sites
for trees with severe crown symptoms and at age 40 for trees
with light crown symptoms. Yolume growth rate had not culminated
by age 50 far trees with healthy crowns, regardless of predicted
littleleaf risk. Optimum harvest age can be recommended by pre-
dicting littleleaf disease risk class and determining incidence
of trees with crown symptoms.

712

PATHOGENTCITY OF FUSARIUM MONILIFORME VAR. SUBGLUTINANS TO
LOBLOLLY PINE CONES. Jane Rarrows-Brpaddus, USDA Forest Service,
Carlton St., Athens, GA 30602.

Sixteen-mo-old cones of loblolly (P. taeda L,} pine were inocu-
lated with Fusarium moniliforme var. subglutinans (FMS} after
wounding with a dissecting needle in one of three locations: {1)
apical scales {as), {2) central fertile scales {fs}, and (3]

base af the peduncle {bp). Inoculation treatments (I} consisted
of 107 conidia/ml FMS in water, sprayed to runoff. Controls (C)
were sprayed with sterile water. Ten weeks later, necrosis of
tissues adjacent to a wound was observed in &ll cones except
thase in bp-1 and bp-C treatments. Recavery of FMS$ from cone
tissues was as follows: as-1 77%; as-C 24%; fs-1 61%; fs-C &%;
hp-1 97; and bp-€ & ‘. Radiographs indicated that there was no
affect of treatments on percentage of filled seed. When samples
of filled seeds {20/treatment} were cultured, all germinated
contamination-free except for seeds from treatment fs-I, in which
10" of the seeds were colonized by FMS. Although inoculation of
mature cone scales resulted in their colonization by FH5, damage
to seeds by FMS probably occurs in earlier stages of development.

T3

INFLUENCE OF AGE OF CULTURE AND 2 EXTRACTION METHODS ON YIELD
OF ENZYMES FOR STARCH GEL ELECTROPHORESIS OF FOMES ANNOSDS
ISDZYMES, William J. Otrosipa, USDA Forest Service, P.O.

Box 245, Berkeley, CA 94701

Fomes annosus isolates were grown for A, 2, and 3 weeks in
potato-dextrose broth (Difeo) at 24«.25°C. Extracta of

rycelial mats were obtained either by crushing for 30 see. with
a glass rod or by subjecting the mycelluem te 30 see, of
agitatjor fron the bit of a vibrating engraver. Starch gel
clectrophoresis was then performed ¢n the extracts following
the pethed of Conkle, et al. {1982, USDA Forest Service,
General Techrical Report, PSW-GA). The 3-week-old cultures
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extracted with a glass rod ylelded the most readable
zymograms, Of 2T enzyme cyslems assayed, 19 were detected In
this study. Of those, glutamate-cxaloacelate transaminase,
glucose-b-phosphate dehydrogenase, catalase, beta esterase,
sorbitol dehydrogenase, wrildine diphosphoglucose
pyrophosphatase, malate dehydrogenase, shikimic dehydrogenase,
and acld phosphatase yielded the most distinct bands,

714

EFFECTS OF TEMPERATURE, SOIL WATER POTENTIAL AND [NJURY ON
DEVELOPMENT  OF  SYCAMORE  ANTHRACNWOSE. Vernon  Ammon,
Department of Plant Pathology and Weed Science, Mississippi
State University, Mississippi State, MS 39762,

Temperature and moisture stress were evaluated for effects on
symptom development in sycamore seedlings inoculated with
Gnomonia platani. Seedlings maintained at soil moisture
putentials o .3, 3.0 and 10 bars did not develop disease
symptoms under ambient greenhouse conditiens, nor did those
inoculated at 13° and 19° C at 100% relative humidity.
Symptoms did develop, however, at both temperaturcs if leaves
were injured prior to dnpculation. Symptoms failed to
develop on inpculated seedlings at combined temperature and
moisture regimes pf 13%, 19° and 24" C and 0.2, 3.0 and 10.0
bars, respectively.

715

PROCERA-BLACK-STAINED PINE SAPWOOD. W. Elljptt Horner and 5. £
Alexander, Dept. of Plant Fathology, Physiology and Weed
S¢ience, VP1 & SU, Blacksburg, YA 23061,

Longitudinally oriented cores (& mm diam.) were excised fram
pine sapwood with and without symptoms associated with white
pine root disease caused by ¥erticicladiella pracera. Perme-
ability of these cores was compared by measuring the amount of
water conducted in response to a 250 KPa pressure differential
applied with a 5cholander pressure bamb. Sapwood with neither
macroscopic nor microscopic evidence af resin-spaking readily
conducted water, Conduction through resin-scaked sapwood was
significantly reduced (P=0,05). Biack-stained sapwood typically
contained hyphae of ¥, procera, and either behayved as resin-
soaked sapwood or allowed passage of the pressurizing ges rather
than water, The zone of resin-soaked sapwood that typically
developed between black-stained and clear sapwood areas had a
greatly reduced permeability which may account for symptoms of
wilt associated with this disease.

718

SEEL-BORNE FUNGAL PATHOGENS OF BLTTERRRUSH (BpRsﬂlA
TRIDENTATAY. David L. Melson, USDA For. Serv., Intetmtn. For.
and Range Exp. Stn., Shrub Sci. Tab., Prove, UT 84601,

Bitterbrush seed from 18 locations In seven western states
were tested for seed-borne fungl, Numerous fungi were isolated
following seed stratification for #0 days ar 1 C. A Sclerotium
was isolated from Ll of the 18 scurces, from 2 to 100 percent
{avg. 28.6%) of seed. A Diplodia-like fungus was isclated from
17 of the soutces from 2 te 90 percent (avg. 35.4%) of seed.
Virtually all seed were destroyed, apparently dutring
stratification, and did not germinate. Treatment of seed prier
to stratification with NaClOD, HZD , and HgCl, reduced but did
not eliminate these fungi. And, gecause see& embryos appeared
healthy, the resulrs suggest the fungl are borne In the seed
coat. In pathogenleity tests on germinating Purshia seeds
using & Sclerotium and 5 IHplodia-like isolates, 100 percent
of the seedlings were invaded and killed (except for three
isolates 46, 82, 92%). Both fungl appear to induce severe pre-
and post-emergence damping—off.
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PIFFERENTTAL LRRLIGATION LFFECTS OF BLAST DEVELOFMENT IX PURE AND
MINED STAMDS OF UPLAND RICE. J.HM. Bonman and B.A. Estrada,
International Rice HRescarch Insritoce, ',0. Box 933, Manila,
Philippines.

Brought invreases rice blast disease, caused by Perdioulapis
cwannte . [ wpland rice field plots, line source sprinkler
irripation was used to induce a gradient of water stress [(rom 4l
to 52 days afrer seeding (DAS). Rive plants in the center of
each plet were inocelated with Fo ocrpasce and wniform infeccion
developed before differential irrigation began. The response of
cultivars {22, UPLREid, and TRIGOL1-16-3 sown in pure and mixed



stands was evaluated across the gradient, {(mly C22 was suscep-
tit:le to leaf blast. At 63 DAS, the peak of dJdisease deovelopment,
it had 217 discased leaf area (DLAY in the most stresaed plot,
at ealy 17 BLA in plots that received the most water. The
response to blast across tlwe pradient differed significantly
hetween Lhe cultivar mixture and the pure stand of C22. The
line source sprimkler irrigation technique should be useful for
studies of water stressfhlast ineeractions in upland rice.
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THE RELATIONSHIP OF SCLEROTINIA SCLEROTIORUM ASCOSPORE BERM-

IHATION ON BEAN BLOSSOME 7O  DIBEASE DEVELOPMENT IN A BEAN
CANDGPY MICROCLIMATE. C.L. Campbell and J.R. Steadman.  Denot,
of Plant Path,, University of Nebraska, Lincolm, NE &8383-072%.

When ascospores Were placed on blosaoms of Phaseslus wvulgaris
buans, temperatures above 27C produced @ rapid decline an
germination after & hr incubation, The micratlimate
temperature Wwith open bean canopies can exceed 270 which then
reduces disease initiation., Canformation of sengscent bloszams
®ay influence ascospore germination through avallability  of
free moisture with nutrients leached +from biossoms and  held
within blessoe convolutions., This would have & sigmificant
eftect on biossom colonization and initial infection and may
esplain gisease escapes in the +ield.
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REDUCED FYENWESS 1IN TUE FIELD OF LABORATORY STRAINS OF COCHLIO-
BOLUS HETERUSTROPHUS. €. J. R, ¥litcich and €, R. Bronson,
Bopr. of Plant Patholowy, Seed and Wewdl Sciences, [owa State
University, Ames, (A 50011,

Race O strafos of Cochlicbolus herervstrophus (lelminthosporium
maydis) adapted to lahoratoery culture were used to innculate 0.3
ha of maize in 1983 and 1984. Leaf hlight lesiens wete col-
lected throughour the grewing seasan and sinste—conidial {so-
lates {1,198 in 1983 and 1,933 [n 1984} were characterized. The
percentage of isolates Lhat were Ldentified as lab strains by
cycloleximide reslstance and colony morphology decreased signif-
jeantly compared with ficld isolates (cyeloheximide sensirive,
wild-1ype morphology) both years, deopping from 100 to 19 over
Y wecks in U983 qowel Trom 9BE 1o 173 uver 8 weeks in 1984, indi-
cating ¢ rapid spread and ascendancy of natural ly—accurring
strains intw and Chroushout the plot. The lab strain used in
1983 wa= not iscolated (rom lesions vollected in 1984, Indlcating
that it did Aot overwinter at o detectable level. These data
suppest that the overall fitness of the {al strains is lower
Lthan thal of aaturally-occurring strains in che Field,
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, UTORAD IDGRAPHY OF CORM SILKS 1NOCULATED WI1TH RADICLABELED
ASPERGILLUS FLAYUS COWIDIA. D. H. TFucker, Jr., L. E.
Trevathan, and 1. F. Kellogg, Mississippi State University,
Mississippi State, M3 39762,

Laboratory and glasshouse experiments were conducted to
investigate the use of radioisotopes in studies of the mode
of corn kernel infaction by Aspergillus flavus. [noculum was
prepared by culturing A. flavus conidia on Czapeks solution
agar amended with uniformly Tabeled C'* sucrose. Conidia
were washed with sterile, distilled H,0 until the Tiltrate
contained only background levels of radicactivity. Silks on
ears of corn growing in a heated glasshouse were atomized
with 0.7 ml of radiplabeled conidia suspended in sterile,
distilled water {1 x 107 conidia/ml). 5ilks were examined at
weekly intervals from inoculation until harvest for evidence
of A. flavus colonization, Ten percent of the
autoradiographs examined contained images of radivactive
conidia with hyphae following the silk, The hyphae grew in
two directions from the location of conidia on silks. HNo
autoradiographs showed labeled hyphae reaching the kernels,

kra

YIRULENCE, EYOQLUTION, AND DISTRIBUTION OF PUCCINTA STRITFORMIS
IH WESTERN UNITFD STATES. BRoland F. Line and A, Qayoum,
ARS-USDA and Weshington State University, Pullman, WA 90164,

From 1960 to 1284, 32 races have been detected in westerp US4,
Bazed on geographic barriers and prevalling winds, we divided
western USA ilnte six regions: eastern WA and OR and northern
ID (R1), western MT (R2}, scuthern ID and northern UT (R3},
western OR (R4), northwestern WA {RS), and central CA (RG).

B1 had the most races. The races in B2, R3, snd R4 were the
same as some races in R1. All races in B2 and R3 were first

detected in W1, Two of 2% races in B! wore [irst delected in
R4. RS had the second greatest number of races and many
occurred only in R5. Of the few races In R6, the least viru-
lent and aggressive was unique for RG. Inoculum movement
within R1, B2, R3, and R4 appears to be common but not between
RS or R6 and those regions or between RS and R6. Hew races
were associated with introduction of resistent cultivars in
R1, B2, B3, and H4 but not always in RS and BS6. Wild prasses
probably contributed to pace variability in RS and Rb.

T22

RELATTONSHID BETWELEN PECAN SCAR DISEASE PRUNRESSION 0N LEAVES.
VERSUS NUTS TN TIREE PECAM CUOLTIVWARS., F.W. Nutter, Jdr., T.RK.
Gortrwald, and F.F, Bertrand. Uepr. Blant Fatholowy, Hnive ol sy,
ALhens 306025 USDA-ARS, Qrlande. TL 2800 and Coop. Ext. Serv.,
RDC, Tiftowan, GA T1793-UT4H.

Pecan leaf scab epidemics are diflicule to guant ify Decase s
verely infected leaves deloliate yet, [lushes of e prowth ol
gceur Lhraughaur The seaman. We uscd arca under the disease
progress curve [AUC) based an eipht severity assessments
approximately ZU-day intervals to quantifly the prelat fuaship
betwean scab development on leaves versus seab development oo
nuts. Experiments were canducted over a b-yr pereiod and fnvo bl
the culrcivars Sehley, Stewart, and Witchita. AR waloes Cleavest
for Stowart were significantly Tower compared wich Schics and
Witchita. although Schley and Witehica had =imitor AU0 valuey
far leaves, the cepression coofficienl relat iug ANC (leaves) o
AUC (iut s} was Chree | imas higher for Witehila. This amalysis
indicates that there is 4 relationship berween the Teat aadd ot
phases of pecan acab epidemics and thal cullivar fesisianee myy

affect one or bolk phases.
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SURVEY OF PRIWNING WOUND CANKERS CAUSED BY PHUYTOPHTIIORA SYRINCAE

IN ALMOND ORCHARDS. M. A. Doster and R. M. Bostock. Department
of Plant Tatholegy, Universicy of Califarnia, Davis, CA 93616,

Two almond orchards were sutveyed It 1984 for cankers couscd by
Fhytophthora syringae that were located at pruning wourds.  The

heights and diameters for all priming wounds wore measured Tor
108 trees in one orchard and For 485 trees in the other. The
percencage of pruning wounds with cankers was 10.5% and 23,47
in the two orchards. The percentage of pruning wounds wlith
cankers increased linearly (r<=0.97) as the diameter of the
pruning wound Inecreased. Cankers were vhscorved at all heighrs
between 0.5 and 5 m, hut in one orchard the perecentage of
fnfected pruning wounds Increased with height of the woumt,
whercas in the other nrchard diseasce incidence was approximately
the same for pruning wounds ar heights botween 1.5 and 3.5 mo
The occurrence of pruning wound cankers was not uniform nor
random throughout the orchards, TDuring summer, cankers in
these orchards ceased expansion and P. gyringae could na lenser
be iselated from them. The Fungus was consistently {selated
from fallen almond leaves on the orchard [looar,
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PRODUCTION OF FYRENOPHORA TRITICI-REPENTIS PSELUDOTRECIA ON
STRAW FROM RESISTANT AND SUSCEPTIBLE WHEAT CULTIVARS,

B. L. Norwman, W. ¥W. Bockus, and P, J, Baymond, Department of
Plant Pathology, Kansas Stete Univ,, Manhattan, K5 66506,

after harvest, straw was collected from Tam 105 (susceptible)
and Red Chief {resistant) plots which had been infected with
tan spot during the season, After variocus treatments, the
straw waz placed in 1 m square plote {1190 g/plor) and
monitored for numbers of pseudothecia produced. Treatments
included autpclaved and nonauteclaved etraw and etraw sprayed
(3 times), or not sprayed with Pyrenophorg trjtici-repentis
conidia, There were 24.6% fewer peeudothecia on Red Chief
straw io the fall; however, by the following spring, when
mature aBCOSpoTEs were ejected, numbers of pseudothecia on Red
Chief and Tam 105 were wvirtually identical., Results indicated
that conidia could not initiate colonization of autoclaved
straw to produce pseudothecia. Similarly, spraying infested,
nonautoclaved straw with conidia did not increase paevdothecia
number ,
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EFFECT 0F TILLAGE TREATMENTS ON INCIDENCE OF CITRUS BLIGHT.
W, . Chelleml, . Cohen, R, B, Pelosi, b. V. Calvert, and
K. M. Soneda. CUniversity ol Flerida, IFAS, Agriculeural
Beseareh and Frducation Center, Fe, Plerce, FLo 33434,
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Incidenve of olteus hllpht on rough lemon reotstock was recorded
For Lthree dlfferent ({llage treatments over a seven—year period.
Uil lage treatments were tep) icated chree times in 1-ha bleocks
antk consisted of either surface rillage (ST) to 15 em with
surface liming or 2.24 mt/ha dulemiLic limestone, deep tillage
(hrY to 10% cm with the same liming as ST, and deep tillage plus
TIme (DTLY with S6 mt/ha of agricultural and coarse grade
dolomitic limestone mixed te a depth of 105 cm., Blight Eirse
appeiarcd B years after transplanting in the 5T and DTL treat-
ments and progression was linear in relation te time {r° = .93
and .94} with the annual rate of ipcrease being similar (4.2 and
B.27Y. In the T rreatment bllpht did not appear until 10 years
after tragsplanting and increased at a very slow annual rate

(. ¥7) unttl the thicteenth year after transplanting when it
began to [netease at rates sim{lar to the other treatments,
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INFLUENCE OF ATMOSPHERIC HUMIDITY ON SPORULATION OF
SPHAEROTHECA PANNOSA WAR. ROSAE. K, Hural and 0, L. Coyier,
Dept. of Botany and Plant Pathology, Oregon State University,
and USDA-ARS, Corvallis, QR 97331

The influence of atmospheric humidity on sporulation of
Sphaerotheca pannosa var, rosae, which causes rose powdery
miTdew, was studied on leaf disks of susceptible cultivar
Samantha. Leaf disks were fnoculated on the adaxial surface
with conidia of 5. pannosa race 2, and incubated at 21° C for
2 days. The number of germinated conidia per disk was
determined before exposing disks to 20, 50, 80 and 95%
relative humidity {fH}. RH was maintained with glycerol
solutigns inside insulated chambers held at 21° €, After 5
days the disks were removed and the number of conidiophores
per disk was determined with an epi-illuminating microscope.
Disks were rinsed with a 0.1% agueous solution of Tween 20 and
the number of conidia produced per disk was determined with a
hemacytometer, At 95% RH the amount of sporulation was
significantly greater than that at 20 and 0% RH,
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MEASURING SPORULATION OF IWDIVIDUAL LESIONS OF POWDERY MILDEW
DISEASE ON TOMATOES WITH A PORTRBLE SPORE SAMPLER. J, C.
Correll, ¥. J. Elliott, and D. J. Jacobson, Department of Plant
Pathology, University of California, Berkeley, Ch 34720.

A portable spore sampler was used to assess sporulation of
individual lesions of powdery mildew disease of tomatoes, caused
by the fungus Leveillula taurica. Infections are Eirst visable
as small light green lesions which expand and become bright
vellow. Some lesions may become necrotic, Lesicons were
classified by the degree of chlorosis and/or necrosis. The
lesion size was measured and sporulation quantifisd. In
general, sperulation per mm 5q. is greatest when lesions are
light green and less than 150 mm sq. Sporulation dropped off
considerably as lesion size increased. The portable spore
sampler provides a rapid non-destructive method of quantifiying
sperulation of individual lesians in the field. These data will
aid in making a lesion development model for this disease.
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MODIFICATION OF EPIMUL TO PERMIT CHANGES IN DISEASE DEVELOPMENT

RATES, 1. S, Hoang, P. 5. Teng, and A, P. Roelfs, Dept, of
Plant Pathology, and Cereal Rust Lab., USDA, ARS, Univ. of
Minnesota, 5t, Paul, MN 55108

EPIMUL, a spatial and temperal computer simulation model, was
modified and tested with field data from & Minnesota
experiment, Wheat cultivars resistant or susceptible to
Puccinia graminis f. sp. tritici race 15-TNM, were grown in
various ratios. EPIMUL has adjustable variables for daily
rultiplication factor {DMFR} and latent period {NLPD) but they
are fixed for the duration of an epidemic. These variables
were modified to fit the rapidly changing conditions of a
continental climate. A good fit was obtained by changing OMFR
three times and NLPD twice during a 41 day epidemic. The
single initial focus of EPIMUL was modified for multiple
initial foci that occur with exogenous inpculum, The ariginal
section of host-pathogen compatibility was replaced by changing
the number of sites available for infection as the proportion
of the resistant cultivar was changed in the mixture.
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MORISITA'S INDEX: A MEASURE OF SPATIAL PATTERN {OF PLANT
DISEASE, W. Schuh and M. J. Jeger, Department of Flant

1370  PHYTOPATHOLOGY

Pathology and Microbiology, Texas Agricultural Experiment
Station, College Station, TX 77843,

Yarious techniques based on quadrat sampling have been used
to identify dispersion in plant, animal, and microbial
populations, Several of these are wutilized 1o analyze
spatial pattern in plant diseases, Morisita's {Res. Papul.
Eeol, I¥:T, 19682) index, calculated by a birary series of
quadrat sizes, is a measure of dispersion that is largely
independent of the number of quadrats and the rnumber of
individuals per guadrat. The index can be uvsed to determine
a) whether dispersion s randam, uniforn, or  clumped
b) the intraclump distribution; and c) clump size at several
hierarchical levels, Applications of the index have been
made in many disciplines; but, with the exception of
nematodes, few with respect to plant disease. Use of the
index is  illustrated by incidence of downy mildew
{Peronosclerospora sorghi} finfection in sorghum.

7o
& MODEL FORE TREATLHG VEANMUT WLTH FUNGICIDE S5PRAYS FUR MAXIMEZING
POD YTELDS. K.H. Littrell, F.W. Murter, Jr, and F.M. Shokes,

Departments of Plant Pathology. Unlv, af Gh, Coastal Plain
Sratfan, Tifron 3793 Unkv. of GA, Athens 30627 anel Univ. of
FL, Agricultural Research & Educaition Center, Quiucy 32330,

A seripped plot design was used to srudy the timing effoecr ol
iniciating and terminating té—day lungicide schedules on pod
yield. Spray schedules {using chlorothalanil ar the recammended
dosage) were initiated 23, 3, or 75 days aFter plaaing (DAT)
and constituted main plots while subplon rrearments consisied of

spray termination dates of 7%, 100, and 125 DAPL A surdace-
response curve was developed to g8 (mate pad yield bised on the

timing and number of sprays. Maximom yields were obiaiaed when
sprays were initiated ar 25 DAF and cerminated an 125 BAT. Ex-
tending the spray schedule to 12% DAP pravided rhe highest return
when sprays were anitiated at %0 DAP. The earller spray schedules
wers initiated, the smaller che rovurn Prom increasing rhe numbor
of sprays. Thus, early season control may allow spravs Lo le
ommiteed tare fn the season whoreas schedules nitiared §in mid-

SEAS0N FequUIre morc sprays to obrain near-maximum yields,

7

A POTATO PLANT GROWTH NODEL FOR EXPLORING THE NATURE OF THE
EARLY DYING SYNDROME. Apple, J.D. and Overton, W.5., Dept. of Botany and
Plant Pathology, Statistics, Oregon State University, Corvallis, OR #7331,

A mutdel of a single potato plant was constructed from a general theory of
plant growth processes and parameterized with field data collected during the
1983 and i%¥B4 growing seasons. The model is decomposed into seven
subsystems that reguire daily input during a 150 - 200 day season
characteristic of the Columbia Basin potato production area. Subsystems that
ars responsible for normal physiclogical processes in the plant include,
transpiration, photosynthetic production, mother tuber metabolization, and
allpration of carbohydrates., Each of these subsystems integrates daily input
variables with current states of the plant to determine plant behavior. An
agditional subsystem modifying plant behavior, refered to as physiologcal
adaptation, is responsible for integrating external biotic and abiotic as well
as imternally gererated plant stress. A subsystem {ranslates the current
status of sach of the plant organs (biomass) into capacities to perform work
based on the age and stress on the plant, The model was used to simulzte
early dying, a common disease in the Columbia Basin, by comparing direct
effects of wvastular tissue blockage caused by Verticilljum gabliae with
indirect effects through the physiological adaptation subsystem.
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EUTYPA DIFBACK OF GRAPEVINE IN WASHIRGTON STATE: DISEASFE INCI-
DENCE AND ETFECT OM YIFLD. D. A&, Jehnson and J. [, Lundern.
Irrigated Agriculture Research and Extension Center, Box 30,
Prosser, WA 99350

Commereial vineyards of Vitis labrusca 'Concord' im southcentral
Washington were anrveyed during the springs of 1983 and 1984
{134 vineyards sampled) for the incidence of Eutypa dieback,

The mean incidence of Eutypa diehack increased in vineyards frem
0.3 to 1.6 te 7.8 to 15.7% as the diameter of vines increased
from <38 to 3-44 to 4551 ro »51 mm, reapectively, The highest
disease Incldence ohserved in a vineyard was 76%. Sprinkler
irrigation did neot affect disease incidence, When ylelds of
healthy and disecased vines were cowpared, total yield, number of
clusters, and weight per cluster were significantly reduced op
digpeased vines, Yield components generally decreased az dizease
severity inereased from woderate to severe. The mean yield loss
wag 75% with a range eof 62 to 95% on vines with severe symptoms,
and 41% with a range of 19 to 65% on vines with moderate symp-
toms of Eutypa dieback,
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WORLTD PLANT PATHQGEN DATABASE. M. B, Royer and W. M. Dowler,
USDA, ARS, Plant Disease Research Laboratory, Fetrt Detrick,
Buildirg 1301, Fredevick, Maryland 21701,

Increased travel, crade, and movement of people and plant
parts throuphout the world have increased the risk of
importing unwanted plant diseases to counttles in which the
Alseases have not yet been recorded. Researchers ar the Plant
Disease Research Laboratery are establishing a computerized
database of imporrant diseases on major crops throughout the
world te enhange our abllity bo assess the potential threats
to agriculture in the United States, Biology, epideniology,
geography, host range, meteorology, yield less, genus and
specles, symptomacology, common names, control, and major
references are being contributed voluntarily by researchers
around the world. The tnfermation will be made available ko
the contributors so that the information obtained from
different researchers who work on the same disease From around
the world may be compared,
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IMPALT OF FOLIAR DISEASES ON WHEAT YIELD IN LOUISTIANA. Louls
anzalone, Jr., Depl. Plant Path. and Crep Physiol,., La. Agric.
Exp. Stat., La. 5Stace Univ. agric. Ccr., Baton Rouge, LA FOBO3.

Portions of a natucal ly cccurring disease syndreme on winter
wheal were veduced or ellminated with repeated application of

Indar, a selective coentrel for leaf rust (LR}, caused by Puecinia
recondita f. sp, Tritici, or Tile, a broad spectrum funpgicide for

coutral of LR and glume blotch (GB), caused by Seproria podorum
Berk. The mean annuval percent vield reductions during 1983,
1984, and 1985 for unsprayed contral plots compared to treated
plots of three cultivars were 47% and 48% in MeNair 1003 (sus-
veptible te LR and GB} for Indar and Tilc treacted plots,
respectively, 21% and 40% in Coker 68-15 {moderately susceptible
to LK and GB} for Indar and Tilt treated plocs, respectively,
and 1% and 29% In Florida 301 {resistant to LR and susceptible
to GBY for I[ndar and Tilt treated plots, respectively.
Apparently, LR and GB can cause significant wheat yield losses
In LA with Lthe amount of grain loss depending on the disease
suscuptibility of the cultivars grown.
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DEYELOPMENT OF A WHEAT GROWTH MODEL FOR USE IN MEASURING
DISEASE LOS5. I, 5. Hoang, P. S. Teng, and A, P. Roelfs,
Dept. of Plant Fathology, and Cereal Rust Lab., USDA, ARS,
Univ, of Minnesota, St., Pawl, MN. %5108

for practical yield loss assessment, a simple yet robust crop
model is necessary., Robertsen's factorial yield weather model
{FYWH) estimated the yearly-base yfeld thrpugh summatien of the
products of several regression equaticns between yield and
weather variables over a 50 year period. FYWM was modified to
estimate the daily-base yield of wheat (¥), ie, dry matter of a
whole plant or tiller, at time (t). Each dafly Yt is 2 product
of the individual regressions of the t-1 vaiues for yield and
precipitation; maximum temperature; minimum temperature; and
solar radiation. To obtain a unique sclution for those
equations the iterative computer program package {SAS HLIN
procedure with Marquardt Method) was applied. A reasonabie
graphical fit of the model was obtained in 1984 with the
cultivars Alex and Baart using the FYWM derived in 1983, from
the cultivar Chris.
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EFFECT OF DISFASE AND PLANT COMPETITION OK CROP YIELD IN MOND-
CULTURES AND MIXTURES OF A RESISTANT AND SUSCEPTIRLE WHEAT
CULTIVAR, Helen Miller Alexander and A, P, Roelfs, Dept. of
Biglogy, Uniy. of Louisville, Lovisville, KY 40292 and Cereal
Rust Lab., USDA, ARS, Umiy. of Minnesota, St, Paul. MN 55108

Both disease and plant competition can affect yield in cultivar
mixtures, To examine these factors, seed of two morphologically
distinct cultivars, one resistant and one susceptible to race
15«THM of Pyccinia graminis f. sp, tritici, were mixed in the
proportions 0, 60, 80, 90, 99, and 100% resistant plants and
sown in replicate plots, 30 x 36 m. A portion of each plot was
inoculated and the rest was treated with a systemic fungicide,
The rate of disease development and final disease lavels were
inversely related to the proportion of resistant piants
present, Total yield/area was Towest in susceptible
monocultures and highest in resistant monocultures. Yield of
the resistant cultivar was depressed in mixtures compared to
its performance in monocultures. Disease decrsased the average

head weight of the susceptible cultivar, with the effect
diminished in plots with a high proportion of resistant plants.
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FACTORS  AFFECTING THE ASSESSMENT OF DTSEASE INTENSITY 1IN
SIMULATED PLANT STRUCTURES. 6. A. Forbes and M. J. Jeger,
Department of Plant Pathology and  Microbiology, Texas
Agricultural Experiment Station, College Station, TX 77843,

Disease intensity at measured levels (1,5%,10,25,50, and 75% area
diseased} of morphologically different, simulated ({sketched)
plant structures was estimated by 12 people. Estimation error
was analysed according to three models: a} absolute error, )
relative error, and c) érror based on a lpgarithmic scale. The
effects of assessor, plant structure, intensity, and the
interactions intensity » assessor and intensity x structure were
highly significant. Order of assessment had no  effect,
Abselute error was 2.6% overall and ranged from 0.3 to 1%.9%
among plant structures, and from 1.4 to 16.2% among assessors.
A1l intensities were overestimated, except 75%, which was under-

estimated by 5.3%. Eight of 12 assessors overestimated
intensity. The greatest absolute errors cccurred at 25 and 50%
intensities. The intensity x structure interaction was not due

to natural groupings of plant structures. Lesions occurring as
blotches were more accurately estimated than as small spots.
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THE EFFECTS OF PUCCINIA POLYSORA ON GROWTH AND YIELD OF CORN IN
PENNSYLVANLIA AND MARYLAND. R. N. Raid, 5. P. Pennypacker, and
J. 5. Melching#*. Depacrtment of Plant Pathology, The
Pennsylvania State University, Universicy Pavk, PA 16302, and
{®*JUSDA-AR Plant Disease Rescareh Laboratory, PO, Box 1209,
Frederick, Mb 21701.

Field research was conducted during the 1982 and 1984 growing
seasons to determine the effects of Puccinia polysara, the
causal agent of southern corn tust, on growth and yield of corn.
The experiment was conducted at twe locations, Rock Springs, PA,
and Frederick, MD. Disease focl were created by transplanting
inoculated plants intoc 0.8 ha plots prior to pustule formatien.
Plant prowth measurements and disease asgessments were recorded
weekly at specified discances from the primary inoculum source.
Yield lesses near focl were as high as 41 and 1% percent at
Frederick and Keck Springs, respectively. Results Indicate that
environmental condicions favorable for significant yield loases
due to southern corn rust existed in both Maryland and
Pennsylvania.
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QUALITATIVE ALTERATIONS IN PROTEIM SYNMTHES]E DURING DIFFERENTI-
ATION DF MODAL PLATE-DERIVED CALLUS FROM SORGHUM BICOLOR (1.}
MOENCH, C.A. Wozniak AND J.E. Partridge, Dept. of Plant Path.,

Univ, of Nebraska, Lincoln, HE &8983-0722.

Calli were derived fros excised coleoptilar nedal sections of
threg-day-old sorghum seedlings and cultured on Murashige and
Skoog medium (1942) as modified by Bhaskaran et al (19833,
2=4=0 and Pigloram were supplisd aw growth regulators at
concentrations oé O-1d4pm and O-12um, respectively., Through the
sanipulation of growth regulater cencuntrations, various sbages
pf dlffearantiatlon nara sampled far proteln content.
Tun-dimansional polyacrylamide gel wlmctroppharmsis (ZD-FABE)
pf total protein detected patterns of synthwsis which are
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unigue to organogenic or mabryogenic tissues, Tissues which
have appargntly lost regenerative capabilitiss produce an
abundant 27kd protein which increases in guantity with tissus
age. Analysis af callue tlssues through 2D-FABE may prove Lo
be & significant teel in ascertaining regensrative capabilities
and pravide an understanding of evente surrounding
organogensesis and soratic ssbryogenanis.

742

STUDLES OF THE PRIMARY INFECTIONS 0f CORIER PLANTS GY HEMILETA
PASTATRIN. Elza #.F *irtins and Walkyria $.0.Moraes. Plant Pa-
th.bepf L ivtogive LI 7114, 01000 Sa0 Paule, SP. Brazil

Levelopment of Hemileia vastatrix in cotfee Trayes of resistant
{R) and susceptible {5) cultivars [ov) was monitored with mi-
croscopy. Tor both cvs. the stage of germination and appresspria
formation wore similar. rom 11 to 22h after inocslation {ai) a
dense,aqranular seething nass was obaerved beneath the tip of so-
me appressor ium. Substonatal vesicles [5V) were observed 20h ai
and abl 30h, /U0 of all appressoria formed over stomata (infec-
Lion site} showed S¥ n both cvs, Haustorial mother cells (HMC)
we, g visthle 3Zh ai in both cvs, Scv showed,at A0k ai,50% of

the infection sites with 1-2 HMC while Hev only 207, Colonies
with more than 5 HME were obsorved A8b 2 only in Scv. Hausto-
rig were visible in the susceptible cells of hoev,d6h ai,and 4h
tater in Hcv. However, in Rey haustoria werg smaller than in
Scv. A cell wall thickening was observed in epidermic host cel-
15,11ke yellow fluorcscent beads, 20h carlier im Roy than in
Scv. Subsidiary cells around the intection site collapsed 26h

A1 in same proportion in both rws.

743

CARBOHYDRATES FROM HEMILEIA VASTATRIX AND THC ELICITATION OF
GLYCEOLLIN IN SOYBEAN. SyTvia D.Guzzo and Walkyria B.(C.Moraes.
Plant Biochemistry Dept. [.Biologico, CP 7113, 01000 Sac Paulo
SP, Brazii

Preparations of filtrates of water-washes of autoclaved (FEA)
and nonautoclaved {FEY) uredospores of H,vastatrix that induce
protection in coffee plants and other host-parasite systems
are able to elic¢it the accumulation of glyceollin in soybean
cotyledons. Samples are yich in carbohydrates,mainly arabinose,
glucose,manngse and galactose, Fractionation with EtOH showed
different abilities for the fractions in eliciting glyceollin.
The highest activities were found for FEA in the B0% fraction
and for FEY in 20% and 80% ones. Further purification did not
change the ability of fractions in eliciting glyceellin on in-
ducing protection in coffee plants,suggesting the non-specifi-
¢ity of the mechanisms involved in both events. Further treat-
ment with periodate showad the involvement of sugar residues
in the non-specific mechanisms. Further studies are being un-
dertaken.

744

CHLOROTIC SYMPTOMS 1M LEAYES OF CITRUS PLANTS GROWING IN POTS
WITH SOIL FROM ORCHARDS WITH "DECLINIO™. M,Jul1a G.Beretta, Mo-
nica Fogaca and Halﬁzria B.C.Moraes. Plant Biochemistry Bept,
Instituto Bioldgico, CP™ 7719, UTOOO, Sdo Pavlo, $B. Brazil

Two years old healthy citrus plants were transterred to pote
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containing soil collected from rhizosphere of healthy and di-
seased citrus field trees showing symptoms of “declinio". Tart
of s0il was previously autoclaved. Ten months of ter the trons-
ferrence,plants growing in the soil from the rAazosahere of
diseased trees showed an intensc leaf chlorosiy when compared
with the controls. Histological studics performed in root
samples showed the presence of amorphous-1ike pluas in the
xylem vessels only in  chlorotic plants as well o the hlocka-
ge in water uptake. Analysis of the trunk tisine for gine accu-
mulation did not show any difference between cuntrol and chlo-
rotic plants. Results exclude the possibility of the presence
of Tiving microorganisms in the soil. However,this doos not ex-
clude the pessibility of the presence of toxic substancew in
the z0il campies from the rizhosphere of disee .od plants. This
nossibility is under study.

745

OETECTION OF PHYTOALEXIN ELICITORS FROM ASPERGILLUS FLAVUS
USING A PHASEOLUS YULGARIS~COTYLEDON ASSAY. T. E. Cleveland,

HSDA, ARS, SAAC, P-0. Box 19687, New Orleans, LA 70179,

Biologically active molecules {e.g. phytoalexins, elicitors) may
1imit growth and infestation of plants by A, flavus. A bean
cotyledon assay was utilized to identify eTicitor-active frac-
tions in A. flavus cultures. Experiments using this assay
demonstrated that both the fungus and dialyzed, autoclaved cul-
ture filtrates elicited accumulation of kievitone, phasecllin
and phasegllinisoflavan, Kievitone inhibited growth of Clado-
sporium sp. and A. flavus at 100 and 500 wg mi™!, respectively.
PoTygalacturonase (Phase) has been reported (Lee and HWest. 1981.
Plant Physiology 67:633) to be a phytoalexin elicitor. Two
Phases were purified by PAGE from A. flavus culture filtrates,
Elicitor activities and other characteristics of these enzymes
will be reported. Purified elicitors will be tested for activ-
ity Tn plants susceptibie to infestation by this fungus.

746
PEROXIDASE ISOIYMES ASSOCIATED WITH ROOTS OF PHASEOLUS YULGARIS.

Frederick G. Albert and Anne J. Anderson, Department of BioTlogy,
Utah State University, Logan, UT 84322,

Characterization of peroxidase activities associated with bean
roots has demonstrated an fntense activity at the root surface,
This root surface activity decreased with age of the plant
whereas pergxidase in the rhizosphere increased. Mative PAGE
demonstrated differences in the isozymes present from a wash of
intact sterile roots compared with an homogenate of sterile
rogts. Washes displayed ? fast woving cathodic bands whereas
homogenates possessed § additional forms. Additional bands were
observed also in washes prepared for greenhouse-grown planis
which had extensive colonization by saprophytic pseudomonads.
Moiecular sizing demonstrated the peroxidase in bean washes to
coelute with an agglutinin which may be involved in root welfare
This agglutinin recognized cells of an aggressive bacterial

root colonizer P, putida. Additional techniques which have
separated the agglutinin from the pergxidase, indicated that
these activities reside in different structures.

T47

IWHIBITORY EFFECTS OF EXTRACELLULAR PRODUCTS FROM CCLLETOTRICHUM
LINDEMUTHIANUM OM TOMQPLAST FUNCTION, H.?. ?riffiths, 3.
epper.’ D.P, Briskin? and A.J. Anderson. Department of
Biclogy and #USDA/ARS Utah State University, Logan, UT 84322,

Extracellular fungal components from the « race of the bean
pathogen, Colletotrichum lindemuthianum inhibited proton uptake
and membrane charge formation in sealed vesicles prepared from
bean hypocotyls. [Inhibition of these ATP-dependent functions by
nitrate but not by vanadate suggested the vesicles were enriched
for tenoplast. Purification of fungal components by ion
exchange and molecular sizing separated fractions active and
inactive as inhihitors of tonoplast function. Several fractions,
with different carbohydrate to protein ratios, inhibited both
proton uptake and membrane charge formation. Similar inhibition
was observed with vesicles from incompatible [Dark Red Kidney)
and compatible {[Great Morthern) stems. These effects, of
defined fungal products on tonoplast function, may piay a role
in plant cell necrosis that occurs upon challenge of bean by
incompatible or compatible C. lindempthianum races.

748

EFFECT OF CELL WALL FRAGMENTS RELEASED BY PECTATE LYASE ON THE
HYPERSENSITIVE RESPONSE IN TOBACCO TISSUE, C. J. Baker, USDA,



Belrsville, MD 20705, and M. Atkinson and A, Callmer,
University of Maryland, College Park, Mp 20740,

Pectate lyase waz putified to electrophoretic homogeneity from
periplasmic shock fluids of an Escherichia coli strain con-
taining a cloped ispzyme (pl 8.3) gene from Erwinia
chrysanthemi. Pretrestment of tobaccc leaf tisue with this
enzyme (less than 0,] umole reaction prodect preduced/min/ml)
prevented the hypersensitive response (HR] to Pseudomonas
syringae pv. pisi and also inhibited bacterizal multiplica-
bion. To determine if enzyme reaction products were involved,
purified tobacco cell walls were treated with similar levels
of enzyme at pH 6.0. Heat stable factors were released which
alsoc prevented the HR when infiltrated 3-24 hr. prier te
bacterial inoculation. Heat-inactivated enzyme or cell walls
not treated with enzyme did not produce this effect.

749

THE EFFECT OF POSTHARVEST INFILTRATION OF CRLCIUM, MAGHESIUM,
OR STRONTTUM ON DECAY, FIRMNESS, RESPIRATION, AND ETHYLENE
FRODICTION IM APPLES. W. §. Conway, USDA, Agricultural
Fesearch Service, Horticultural Crope Quality Iab, Beltsville,
MD 20705 and C. E. Sams, Dept. of Plant and Soil Science, Univ,
of Tnmessee, Enoxville, TN 37896.

"Pelicious' and 'Golden Delicious' apples were treated at
harvest with the chloride formulations of three cations,
calcium [Ca), magnesium (Mg), and strontium {Sr), Dy pressure
infiltration (68.95 kPA}. After 5 mo storage at 0 C, the
fruits were removed ard wound inocculated with a conidial
sugpension of Benicillium expansum, and stored for 7 days at 20
C. Fruits were then tated for decay severity, ethylerne
production, respiration, firmmness, injury, and analyzed for the
content of the apmoptiate cation. It was found that Ca was
the optimum cation for reducing decay, maintaining fruit
Eirmness, supmessing ethylene production, and causing the
least amount of injury. Cation treatments had little effect on
respiration, and Mg caused the most injury to the fruit surface.

750

CYTOPATHOLOGY OF XANTHAMONAS CAMPESTRIS PV. CITRI FROM FLORIDA
AND MEXICO. R. H. Lawson, W. D. Branmmigan, E. L. Civerslo.
USDA-ARS, FNC Lab and Frult TLab, Beltsville, Md. 20705.

A Florida Isolate (Fl} of Xantheomonas campestris pv. cleri
produced water-soaked lesions with chlorotic hales at sites of
wound Inoculation on detached leaves of Mexican lime, Cltrus
aurantifolia. Epidermis survounding the wound sive of 1 and 2
wk infections was similar to healthy controls in scanning
eleckron microscopy {SEM). Transmission electron microscopy
{TEM} revealed bacteria in stomates and intercellular spaces
in association with fibrillar material. Organisms were
confined to water—scaked and adjacent chlerotic tissue.
Bacteria were observed intracellularly as cell walls

depgraded. A Mexlcan isolate (l4B) produced brown leaf
pustules composed of hyperplastic host cells erupting through
the epidermis with bacteria in stomates and intercellular
spaces, The oceurrence of Intracellular bacterla and water—
soaklng in the absence of pustule formatien distinguishes the
cytopathology of the Tlorida and Mexican isolates.

752
ROLE OF ZINC IN TABTON1Y PRODUCTION BY PATHOVARS OF ESEVDOMORAS
SYRINGAE. E. D. Durhin and T. F. Uchytil, USDA, ABS, Department

of Plant Pathology, University of Wisconsin, Madison, W1 53706

Tabtoxin-producing strains of Pseudomonas syringae were grown in
Woolley's medium t¢ mid-log phase (48 h), and tested for their
sbility to hydrolyze tabtoxin by the action of & Zn metallopepti-
dase in the periplasmic gel. Analysis after 1 h incubation with
1 pM Zn showed: 11 fabaci, 5 corcmafacieng and 3 tabacl
¢angulata) strasins required Zn for activity; 2 tabaei and 2
coronafaciens strains could not hydrolyse tabtoxin even with Zn;
and 5 tabaci (sngulata) strains did not require Zn for
hydrolysis. Pathovar tabacl (ATCC 11528} in Woollay's medium
with 1 yM Zn grew identically to In-minus controls; only
tabtoxinine-p-lactam accumalated, wherees only tabtoxin accumu-
lated in the controls. In incculated plants only tabtoxinine-
f-lactam was found with strainz whose peptidase were activated
by Zn; however a mixture pf tabtoxin and tabtoxinine-f-lactam
was Found with stralns unable to hydrolyZe tabtoxin., The
presence of both chemical forms of the toxin has impllications for
gite-gf-action studies since each could have a separate tacgat.

753

EXTRACELLULAR PROTEINS ASSOCTATED WITH [NDUCTION OF
DlgFERENTlATlUN TN BEAN RUST UREDOSPORE GFRMLINGS. Epsteln,
I..", Lacretti, L. , Staples, R.C.', Hoch, H.C.“ and Hoase,
W.h.'. Bovee Thompzon Institwte, Ithaca, BY 148531 and Ny
State Agricultural Experiment Starion, Cornell University,
fieneva, NY 164562,

The bean tust Fungus [Uromyces appendiculatus (Pers.} Unper]

has a contact-sensitive mechanism to recognize the leaf
stomata. GStomatal vecopnition is followed by mitotic nuclear
division and the differentiarlon of the first infectlon
sLructure, the appressorium. Nuclear division vf permlings
incubated on a nwormally inductive scratched surface was
significantly reduced by either Pronase E or trypsin, but unot
by heat denatured enzymes, Lrypsin mixed with trypsin inhibitor
or several other enzymes. Pronase [ significantly reduced
adhesion of the germlings te the substrate, but did not
derrease rates of germination or germ tube clongation. These
data sugpest that proteins in the extracellular matrix may be
involved in the thigmotrepic response,

754

INFECTION OF OATS BY VIRULENT AMD AVIRULENT ISQOLATES OF HELMIN-
THOSEORIUH VICTOKIAR,. Penalope Hanchey. Dept. Plant Pathology
and Weed Science. Colo. State Univ., Fort Collins, CO B0S523,

Three oat cultivars susceptible to Victoria blight were inocu-
lated with a virulent or avirulent isolate of #. victcriae and
examined by epifluorescence ar electron microscopy. After 24h,
autofluorescent, epidermal wall appositicns were twice as fre-
quent bereath appressoria of the avirulent isolate compared with
those of the virulent isolate. Apposition fluorescence ingreas-
ed after aniline blue staining., Small aniline blue-positive ap-
positions were found in the mesophyll of plants infected with
the virulent isolate. The earliest ultrastructural effect in
susceptible interactions was & separation of the membrane from
the wall and the appearance of dense materia) between the wall
and membrane. This effect, which resembles that found with vic-
torin, occurred prior to penetration. Less response was found
with the aviruient isolate, but after 48h, hyphae were autofluo-
rescent and the size and number of epidermal wal) appositions
exceeded those found with the virulent isolate.

755

RACE DISTRIBUTION OF RHYNCHOSPORIUM SECALIS ON BARLEY COMPOSITE
CROSS POPULATIONS AND PURELINE CULTIVARS IN CALIFORNIA.

B. A. Crandall, L. F. Jackson and R. K. Webster*. Departments
of Agronomy and Range Science and Plant Patholopy®, University
of California, Davis, CA 956l6.

Variability of the causal agent of barley scald, Rhynchosporium
secalis, was evaluated for three years in three lacatiens in
California on five composite cross populations (CC 11 F26 and F4B;
CC V F24 and F33; CC XXI T17) and three pureline culrivars
(Prato, CH 72, UC 566) of barley. Composite cross populations
were advanced one generation per year and replanted at the
location where they were produced. The frequencies of naturally
osceurring races were compared between populations prown under
differential disease pressures provided by varied environmental
conditions. These comparisens were made by classifying races

as simple, intermediate or complex based un the disease reactions
of Eifteen differential cultivars. Differences were found between
pureline cultivars and composite populations and between popula-
ticns advanced at different lecations.
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HISTOPATHOLOGY OF WOUNDED ALMOND BARK IN RELATION TO INFECTION

BY CERATOCYSTIS [FIMBRIATA. €. E, Middleton and R. M. Bostock.

Department of Plapt Pathelopgy, University of California, Davis,
CA 95616

Ceratocystis [imbriata Ellis & Halst, is a2 wound inwvading fuagus
which causes perennial cankers in stone fruit trees damaged by
harvescting equipment. Bark wounds made in 'Mon Pareil' almond
trees became resistant to infection by spores of €, fimbriata
within 10-14 days aFrer injury. Frequency and sige of cankers
daclined significantly as Lhe time interval between wounding

and incculation increased., The develepment of complete
resistance was corrclated by histochemical analyses to depositien
af lignin-like and suberin-like material exterior to the zone of
meristematic activicy., However, partinl resistance was observed
2 to 4 days afcer inlury and prior te detection of lignin or
suberin, which supgests that additional Tacroc{s} ecountribale

to wound resistance. These studies indicate that protecrive
treatwents must be applied te fresh wounds and remain effective
for 10 to 14 days after wounding,

757
DIFFERENTIAL RECOGWITION OF COLLETOTRICHUM LINDEMUTHIANUM
ELICITORS IN COMPATIBLE AND TRCOMPATIBLE BEAN CULTIVARS. Craig

$. Tepper and fnne J. Anderson, Dept. of Biology, Utah State
University, Logan, UT 84322,

Cell wall B glucans from Colletotrichum lindemuthianum are
potent elicitars, yet they cannot explain race-cultivar specifi-
city. However, certain extracellular components from the o race
may demenstrate cultivar-specific elicitor activity, Purifica-
tion of w race extracellular components, by a variety of chroma-
tographic techniques, bas revealed distinct types of elicitor
structures, These elicitors at concentrations less than 10-9 M
protein and carbohydrate trigger the production of low molecular
weight phenalics in the incompatible Dark Red Kidney. One class
of elicitor which does not adsorb te DEAE Sephadex or CM Sephadex
has been characterized as a galactaglucomannan, This galacto-
glucomannan displays high levels of elicitor activity when
assayed for the production of low molecular weight phenclics on
the incompatihle Dark Red bean cultivar but no elicitor activity
on the Great Horthern bean cultivar,

758

A PROFILE OF PHYTOALEXTN EXPRESSION IN THE COTTON LEAF,

Hampden J, Zerinpue, Jr., USDA, ARS, Southern Regional Research
Center, 1100 Roberc E. Lee Boulevard, P.O. Box 19687,

MNew Orleans, Louisiana 70179,

& ron—day time-course study of the production of flve autofluo-
rescent gompounds, {lacinilene C, lacinilene C 7-methy ether,
seopalecin, 2-lydroxy-7-methoxycadalene, and 2,7-dibhydroxycada—
lene In che cotton leal induced by cell-free mycelial extractes
ol Aspergillus flavus showed that the lacipilenes and the cada-
lenes accumulate in a cyclic fashion. The initial increase ac
two days Is [ollowed by preater increases at six days after
rreatment. It will also be demonstrated that these filve auto-
flucrecscent compounds are either localized in cthe 6 mm diameter
treated area uvr In 3 3 mm area immediately surrvounding the 6 tmm
treatad area of the leaf.

760
COMPARATIVE [MMUNOLUGICAL STUDY OF CUCUMBER, MUSKMELON AND
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WATERMELON PEROXIDASE ISOZYMES ASSOCIATED WITH INBUCED
RESISTANCE, J. A. Smith and R. Hammerschmidt, Dept. of Botany
and Plant Pathology, Michigan State University, E, Lansing, MI
45824-1312,

Tnduced resistance in cucurbits s accompanied by a marked
increase in intercellular peroxidase (PO} isozymes. The RO
isozymes are low molecular weight {ca. 20-30 kd) glycoproteins,
Antibodies raised against cucumber PO isozymes were tested for
their cross reactivity with intercellular PO isozymes induced
in muskmelon and watermelon, An ELISA assay was used to
quantitate cross reactivity of anti-cucumber peroxidase with
meskmaion and watermelon PO isozymes, ELISA absorbance values
with muskmelon and watermelon PO were, respectively, 46% and
33 of cucumber values, Likewise, muskmalon and watermelan PO
produced precipitation patterns of partial identity with
tucunber when tested in the Quchterlony double diffusiaon assay.
The use of antibodies for in vivo guantitation and
ultrastructural Jocalization of PO will also be discussed.

761

QUANTLTATLON AND LOCALIZATION OF CXTENSIN BY IMMUNOCKEMICAL
METHODS, T. A, Conrad, R. Hammerschmidt and D.T,A, Lamport,
Department of Sotany and Plant Pathalogy, Michigan State
University, East Lansing, M] 48824-1312,

The role of extensin, 2 cell wall protein, in induced
resistance, is being investigated by immunochemical methods.
After production of an antibody against the glycosylated and
deglycosylated forms of extensin precursor, a competitive
indirect enzyme immunoassay was developed. After adsorbing
purified precursor on microtiter plates, antibody and sample
are incubated therein. Bound antibody is determined by
subsequent incubatien with an enzyme labeled secondary antibody
followed by chromogenic sebstrate, The assay can detect
purified precursor at 100 pg/ml and is being used for
quantitation of soluble extensin in cucumber seedlings
following resistance induction by heat shock, Fluorescent
Tabeled antibody is also being used to localize extensin in
these sesdlings,

762

SURYEY OF YIRULENCE IN PERONOSCLERQSPORA SORGHI ISOLATES FROM
INDIA, ETHIOPIA, NIGERIA, TEXAS [USA}, HONDURAS, BRAZIL, AND
ARGENTINA. M. N. Pawar, R. A. Frederiksen, TX. Agric. Exp.
Sta., College Station, TX 77843; L. K. HMughogho, ICRISAT,
Patancheru (P.0.), A. P. 502, India, and M. R. Bonde, PDRL,
Frederick, MD 21701,

Sixteen worldwide isclates of Peronosclerospora sorghi were
tested for virulence on 75 sorghum cultivars, These cultivars
were previgusly iddentified as resistant to three pathotypes
from Texas and to some regional populations of P, sorghi in a
multilocational screening program of ICRISAT for serghum downy
mildew resistance. A1l isolates were identified as distinct
pathotypes on the basis of their differential sporulation on
the host cultivars. The host-pathogen interactions were
censistent with & gene-for-gene hypothesis. Isolates from
India, Migeria, and Ethiopia attacked a greater number of
sorghum cultivars which remafined resistant to other isolates.
Sorghum cultivars QL-3 India, 151032, 152473, 153546, 1514332,
1314387, 1522227, 1522228, 1522229, 1522230 were identified as
resistant to all isolates tested.

763

CALCTUM OXALATE CRYSTALS IN THE CULTURES OF MYCENA CITRICOLOR,
CAUSAL AGENT OF THE AMERICAN LEAF SPOT OF COFFEE. 0.V, Rao,”
J.P. Tewari, C. DuFresne, and W.A. Ayer, Depts. of Plant
Science and Chemistry, University of Alberta, Edmonton,

Alberta, Canade, T6G 2P5.

Light and scanning electron mi¢roscopy revealed numerous
pr1smat1c crystals along the hyphae of Mycena citricolor
growing in potato-dextrose agar and potato-dextrose broth.
Pure samples of these crystals were isolated. They were shown
to be composed of calcium oxalate based on their shape,
selubility, SEM X-ray energy dispersive microanalysis, carbon-
13 nuciear magnetic resonance spectroscopy and fast atom
bombardment mass spectrometry. The pxalic acid yields were in
the range of 0.5-1 g/L of broth as determined by permanganate
titratien. Sequestering of calcium as oxalate suggests that
oxalic acid may be playing a key role in the pathogenesis by

M. citricolor.

7T63a
UNIQUE STRATH OF BOTRYOSPHMAERIA DOTHIDEA INVOLYED IN PEACH TREE




FUMGAL GUMMDSIS., P, L. Puseg, . C. Reilly and W. R. Okie,
USDA-ARS, S.E. Frutt ree NUt Res. Lab., Byron, GA 31008.
Wound inoculations of peach trees (Prunus persica)] involved
Botryosphaeria dothidea iseolates from peach inside (P1) and
outside (PU) the reported peach fungal gummosis ared and from
non-peach hosts inside (NI} and outside (N} the gummosis area.
A1l isolates induced gumming; however, observations for loenger
than one yesr revealed that 12 of 13 PI isclates centinued to
induce gueming at a high level, whereas gum exudation had ceased
or was not different (P=0,0%) from the uninoculated chack for 10
NI isolates (except three from Prunus spp.}, 5 NO Tsolates and 1
P0 isolate. The Pl isolates and some NI isclates increased tree
death and caused lenticel-associated symptoms. Peach isalates
of 8. ohtusa and B. rhodina, included far compariscn, cawsed the
same general resgonie of peach as did B. dathidea isolates from
non-peach hosts, Results indicate tRat “B. dothidea isolates
from peach trees with typical gummosis symptoms represent a new
pathogenic strain of the fungus.

764

CHLORATE RESISTANCE IN MACROPHOMINA PHASEQLINA OBTAINED FROHM
CORN, SOIL, AND SOYBEAN, C. 4. 8. Pearson, J. F. Lealie, and
F. W, Schwenk, Department of Plant Pathology, Kansas State
University, HManhattan, X§ 663506.

Chlorate (0103_) is a nitrate analog, Macrophomina isolared
from soybean field soil, or from corn or soybean tissue, was
grown on defined medium with and without 120 oM KC104. Growth
was scored after 7 days at 30 C. Corn isclates were chlorate
resistant and grew normally, producing numerous dark sclerotiz
on medium contsining KC10,, Isclates from soil and socybean
tissue were chlorate senpitive. Bensitive lsolates were
divided inte two classes based oo growth on the chlorate
medivm. One class of sensitive ieolates grew sparsely with a
feather-like sclerotial pattern while radial growth of the
other class was almost completely restricted. Macre in.
isplates from corn and soybean appear to differ in rheir
ability to utilize certain nitrogenous compeunds. Such
differences might reflect metabolic capabilities which ecould
lead to host specialization withio this geous,

T65

PURIFICATION OF A TOXIN FROM CULTURE OF STEMPHYLIUM BOTRYDSUM
PATHOGENIC ON ALFALFA. Dana Kelly Heiny and David G. Gilchrist,
Department of Plant Pathology, University of California, Davis,
Califorpnia 95616.

Isolates of the cool-temperature biotype of Stemphylium
botryosum Wallr., causal agent of Stemphylium leafspot of
alfalfa, produce a phytotoxic moleeule when cultured in a
defined liquid medium, Culture filtrates purified by gel
filtration and/or chromatofocusing cause necrosis regembling
Stemphylium leafspot when injected into alfalfa leaflets. The
molecular welght of the toxic component estimated by gel filsra—
tion is approximately 19,500, Sodium dodecylsulfate-polyacryl-
amide gel electrophoresis of the purified fractions with toxic
activity revesled two major pratein bands (My=19,500; 26,9000 .
The biclogical significance of these proteins in this disease
is being investigated via attempts to produce monospeclfic
antibodies for quantification and loecalization of toxin in
culture and infected tissue.

766

EFFECT OF TRIAZINE HERBICIDES ON AFOTHECIAL DEVELOFMENT IN
SCLEROTINIA SCLEROTIORUM. W.L. Casale and L.P. Hart, Dept,
of Botany and Plant Pathology, Michigan State University,
tast Lansing, MI 48824,

The specific effects of several herbicides on the development
and morphology of apothecia of §. selerotiorum were examined.
The percentage of scleroria germinating carpogenically in soil
containlng 4 ug to 10 mg atrazine/g or in 10-50 uM atrazine
solution was the same as that in controls without atrazine,
but stipes were distorted, and only infertile, abnormally-
shaped apothecial discs were produced. Numerous stipes prew
from the aborted hymenia of immature apothecia soaked in 30 uM
atrazine for 30 min. Hetribuzin at 300 ug/g soil completely
prevented carpogenic germinatien, but normal apothecia devel-
oped at lower concentrations, These herbicides did not affect
mycelial growth rate on water agar containing 50 ugiml.

787
EFFECT OF GLUCOSE ON THE ACCUMULATION OF AMMONIUM IN CULTURES OF

BIPOLARIS MAYDIS RACE T. T. W. Bischeff and M. 0. Garrawav.

Dept. Plant Path., The Ohig State Uniw., Columbus, (8 43210,

To examine the effects of glucose on the accumulation of
ammonium in cultures of Bipplaris maydis rvace T, we incubated
the Fungus in a mineral salts liquid medium with 2 wil plucose
and 4 g/l L-asparapgine (L-asn) for 48 hr at 28 C on a reckpracal
shaker (100/min) and transferred the mycelium co fresh media
containing 2 or 5 gfl glucose with or without L-asn, Twenty-
four hrs after transfer ammonilum levels were 13,] and 0.6 umnlus
/ml with L-asn and 2 or 5 £f] plucose while no amwonium was
detected in cultures lacking L-asn. Forty-eieht hrs after
transfer ammonium levels increased and were 27.0 and 13.1 pmoles
/m} in cultures with L-asn and 2 or 5 g/l plucose while no
ammonium was detected in cultures lacklng L-asn.  Glucose was no
longer detected either im cultures with L-asn and 2 gl plucose
24 hra alter transfer ar im cultures with L-asp and 5 pf!
plucose 48 hrs after transfer. The data Indicate chat ammord sm
production o media containing l-asn may be related to the de-
plerion of glucose Trom the culturc medium by B, maydis race T.
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UTILIZATION OF PECTIC SUBSTANCES BY CYTOSPORA GINCTA FRUM PEACH.
Elke Endert-Kirkpatrick and Dawid F. Ritchie, Department ol
Plant Pathology, North Carolina State University, Raleigh, HC
276957616,

Five strains of Cytospora cincta ranging from low to high viru-
ience were tested for production of tissue-macerating enzymes In
broth culture. Oxalic acld, pectinolytic enzymes, and celluleo-
lytic enzymes were quantified in cell-free culture filtrates by
permanganate titration, carrot disc maceration, and cellulose
agar clarificatiom, respectively. All strains produced equiv~
alenr amounts of oxalic acid and pectinolytic enzymes, whereszs
none of the stralps produced cellulolytic enzymes. FPectinolytic
enzymes were not detected when pectic substances were omirrted
from the culture medium. OGrowth of two highly wirvleot straina
on 12 carbon sources within a carhon-free synthetic medium indi-
cated that maximum mycelial growth and pyenidial formarien
occurred with eirrus pectin and tannie acid. Seodium polypectate
and polygalacturonic acid supported less growth than citrus
pectin but were better carbon sources than sugars or poly-—
gaccharides.

TE9

QOSPOROGENESIS OF PHYTOPHTHORA CAPSICI. J. Y. Uchida end M.
Aragaki, Department of FPlant Pathology, Univeraity of Hewaii,
Honolulu, HI 96B22.

Oospore formation by Fhytoohbhora capaicl Leonian was studied
with 30 isoletes obialned from sclanaceous and non-=glARaceous
hoatse, ©f the 30 isolatea, U belonged to the Al compatibility
type, 7 were A2 aod 19 were infertile or AD, Oospors
production varied among the 11 fertile Isolatea from ebundant
to very few. Seven of the fertile lsclates producad a Fe
opapores in unpajired {3clo) cultures. An intersctlan between
light and temporature on oooporogebesis was observed.
Iohibition of oospore formation by light was found to be
temperature dependent., At 16 C, effect of light through the
spectrum 290 to 750 mn was minimal, but at 24 C there was
pronounced iphibition in the blue zone (440-470 rm}. Oospora
formation was iphibited at 31 €, independent of iight
treatmenta.
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GENETICS OF USTILAGO HORDET: GENE CONTROL OF FINGICIDE RESISTANCE
Carcll E. Henry, Bethsheba Bullock, Vonda M. Gaines, Felix
Onyelse. Department of Biolegical Sclences, Chicage State
University, Chicago, 1llinols 60628,

Spentaneous, UV and chemically induced mutants of Ustilage
hordei {(Pers.)Lagerh. were characterized for fungigide
resistance by plating sporidia ar high density {10%) using the
gradient plate technique of Szyhalskl and Bryson in combinatien
with Yogel's complete medium and the fungicides chloreneb and
thiabendazole, The maximum nen inhibitory concentrations of the
mutants were determined. Theae mutants were then used to
determine gene concrel of fungicide reslstance by the
teliospore test. Various wild type mutant sporidial matings
when inocculated into barley seeds [Hordeum vulgare L.) reaulted
in heterozygous diploid telisspores in smutted host
inflorescences. Tellospore analysils indicated that funglelde
resistance 1s polygenic and controlled by dominant, seml-~
domipant and recessive genes,.

m
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ANALYS1S OF THE CYTORININ-INDEPERDERCE GENE OF ACRUGBACTERIIM
PLASMID pTiAgh3, AND TIE RELATIONSHTP OF ThESE LOCI TO HOST
RAMGE, R.R. Carlson, W.G. Buchholz, R.E. Hurlberc, NH.1.
Halkawi.'and M.F. Thomashow, Dept. of Bacteriology, Washinpton
State University, Pullman, WA 99164-434Q,

The host range of A, tumefaciens Ap&3 {s very narrow and is a
function of {its T1 plasmid, pTiAg63. Insertion of the pTiAé
cytokinin-independence gene inte the pTiAghd T -DHA results in
a Ti plasmid which encodes a host range expanded relative to
pTiAp61. This suggesicd that the pTiAgél cyrokinin-independence
pene was not [unctional in all hosts. DNA sequence analysis
revealed a deletion in chis gene. This accounts for pare, bur
not all, of the hest range limitarlons of pTiAgh3 because
addition of the eytokinin locus did not fully expand the host
range, We rcasoned chat the pTisgh3 auxin-independence genes
might also )limit hwost range. This was not the case since
substiturion of them for the vorrespondiang genes of pTiAf did
not affect the host ranpe phenotype of pTiA6,
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A CUBIC MODEL FOR PARASITE:HOST:ENVIRONMENT SPECIFICITY STUDIES
L. £. Browder and T. M. Shehab ETDin, USDA-ARS, Plant Patholagy,
KSU, Manhattan, K5 66506

Previously used concepts of medeling parasiterhost specificity
can be expanded to also account for the effect of vartation in
environment. A three-dimensional, cubic model that accounts for
binary variation in these factors in relation to one set of
corresponding gene pairs is suggested. This model expresses the
premise that a definitive parasite genotype interacting with a
definitive host genotype in a definitive environment results in
a definitive aegricorpus phenotype. Within this premise, certain
phenotype-data configurations logically indicate differences in
parasite genotype, host genotype, or specificity of aegricorpus
genotypes to envirponment. This Togic can be used to hypothesize
genetic relationships of parasites and hosts hy sequentially
analyzing subsets of phenotype dataz from 2 parasites, 2 hosts,
and 2 environments within datasets from large experiments.
Considering specificity of aegricorpus genotype to environment
also may provide improved control strategies.
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USE OF DRY EEAN CANOPY ARCHITECTURE COMPOMENTS TO FPREDICT WHITE
MOLY DISEASE POTENTIAL. C.L. Campbell, J.R. Steadsan, and D,P,
Cayne. Depart. of Plant Path., Univeraity of Nebrasks,

Lincoln, NE 6B5B3-0722.

Eighteen Phasgolus vulgaris cultivars were campared using &
sinple rating wysten developed o guantity and definm  <our
major cangpy componentsi vinlng, graumth habit, tunnel
formation between roOwe, and canopy denkity. There #€as a
positive correlation between canopy architectural ratings and
severity of white mold disease caused by Brolertetin
sclerotigrum. Pradiction of white mold disease potential using
architectural ratings is mora diféicult for cultivars which
exhibit high susceptibility or resistance to the pathogen,

Fris

A COMPARISON OF TECHWIQUES FOR SCREENING SOFT WHITE SPRING WHEAT
FOR BLACK POINT RESISTANCE. K. L. Councr and Thomas, J. B.,
Agriculture Capada Research Station, Lethbridge, Alberta,

Canada T1J 4BL.

Field testa of soft white spring wheat lines have identified
several sources of black point resistance of which line SWS15
appeared to be the most resistant. Comparisens of inocculation
techniques using an isolate of Alternaria alternata demonstrated
that needle inoculation or vacuum infiltration prowvided the most
reliable means of sereening for black point resistance. Inocu-
lation treatments such as dips or sprays gave low, inconaistent
results, which did not allow the identification of resistant
lines. Inoculation prior to anthesis tended to produce lower
levels of black point discoloration than ingeulations at
anthesis or the mid-dough stage. Black point severity was not
influcnced by spore concentrations between 10" te 10% sporcs/mlL,
but at higher concentrations (5 x 10°% spores/mL) black point
severity was reduced.
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ASSESSMENT OF RESISTANCE TO PEACH TREE FUNGAL GUMMOS1S. K. 0.
Britton, F.F. Hendrix, Dept. of Flant Pathology, Univ. of Ga.,
Athens, GA 30602, P.L. Pusey, C.C. Reilly, W.BR. Okie, U.5.D0.4.
Fruit and Tree Laboratory, Byron, GA 31008 and J.W. Daniell.
bept. of Herticulture, Univ. of Ga. Agric. Expt. Sta.,
Experiment, GA 30212,

Two field tests assessed resi{stance of peach cultivars tu
fungal pummosis cauvsed by Botryosphaeria spp, Bath naturally-
seeurring and wound-inoculated trees were rated (O-4 scale) for
gum exudation. Inoculated twigs were removed and plated iu
serial sections on acidified potato dextrose agar to measurs
fungal colonizatien rates, and the extent of vascular discolor-
ation. Culrivars 'Summergeld' and 'Winblo' ranked high un gum
exudation but were colonized at low ractes compared to other
cultivars. Vascular discoloration was more extensive in culfi-
vars prone to gum. Resulcs suggest that neither gum ratings nor
fungal reisolation races accurately assess the complex host-
parasite interaction ip peach tree gummosis individually.
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ACTIVE RESISTANCE OF CABEAGE TO XANTHOMONAS CAMPESTRIS PV.
CAROTAE AND PROTECTION AGAINST BLACK ROT AGENT, PV. CAMPESTRIS,
BY GCO-INOCULATION. TDouglas R. Cock and David J. Robeson,
ARCO PCRI, 6560 Trinity Ct., Dublin, CA 94568-2685

When the compatible pv. cawmpestris and incompatible pv.
carotae were inoculated into host Etlssues, initial growth
rate of each pathovar was similar. However after 2-3 days,
growth of pv. carotae ceased and the viable population remained
constant. Cessation of prowth was accompanied by the
development of localized necrosis. In contrast, growth of
the compatible pv., campestris continued logarithmically,
necrosls was not apparent after 2-3 days, but instead spreading
lesions developed after 7 days. Co-inoculation of compatible
pv. campestris and incompatible pv. carotae, resulted 1in
an incompatible reaction. Active resistance was also induced
by injection of heat-killed bacteria of the incompatible
pv. carotae., which afforded localized protection against
challenge with the living compatible pathogen. The results
are congslistent with the specific elicitor-specific receptor
hypothesis of biochemical recogniticn.

781

INDUCED RESISTANCE TO PERONOSPORA TABACINA IN SUCKERS AND ROOT-
ED SHOOT APICES OF TOBRCCO. Yigal Cohen and Sara Peer, Bar-
Ilan University, Isrvael 52100,

Tobaceo plants (cvs. Ky 16 and Burley 21) were protected
against bluc mold incited by P. tabacina, by injecting conidial
suspension of the pathogen to the lower part of the stem or by
pouring conidial suspension onto the soil surface around the
stem hase. Suckers developed on protected plants were mostly
free of stem necrosis and exhibited full susceptibility to a
foliage challenge with the pathogen. PBlants developed from
rooted stem apices taken from protected plants were also sus-
ceptible to foliage infection with P. tabacina. We bypothe-
sized that foliage resistance in stem-infected tobacco plants
results from disturbed source-sink relationships.
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RESPONSE OF BEAN CALL1 TQ FILTRATE FROM PSEUDOMINAS SYRINGAE

PY. PHASEQOLICOLA AND COMPARISON TO WHOLE PLANT DISEASE REACTION.
€. LT Hartman, G. A. Secor, J. R. Yenette, and D. A. Albaugh.
Dept. of Plant Patholoegy, North Dakota State University, Fargo,
ND 58105

Callus cultures of nine bean (Phaseolus vulgaris L.) cultivars
were tested for response to @ toxic filtrate from liquid
cultures of P. syringae pv. haseolicola. Callus reaction to
the filtrate ranged from totally necratic with no growth to no
necrosis and normal growth. Plants from each of the nine bearn
cultivars were inoculated in the greenhouse with a bacterial
suspension of the pathogen. Charlevaix (red kidney) had the
most severe symptoms in the greenhouse, and the calli were
severely affected {necrosis, no growth} hy the filtrate.
Emerson (great northern} was resistant to the pathogen in the
greenhouse, and the calli developed no necrosis on medium con-
taining filtrate. Results suggest that a callus screening
system could identify bean cultivars resistant to halo blight.
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COMPARATIVE RESPONSE OF POTATG LEAVES, TUBER TISSUE AND STEM
CALLYS TO CULTURE FILTRATES OF VERTICILL1UM SPP. C. L. Hartman
and 6. A. Secor. Dept. of Plant Pathology, North Dakota State
University, Fargo, WD 58105.

Determination of disease response of existing and new cultivars
is often difficult to achieve. Challenge of various tissues in
yitro with culture filtrates offers a potential system for
Jetermination of disease respanse. Excised potato leaves,
tuber pieces and stem callus were tested for response to
filtrates of VYerticillium dahliae {¥d) and Yerticiliium albo-
atrum {V¥aa). Leaves were either sprayed with broth cultures or

allowed to imbibe culture filtrates of VYaa and ¥d, Stem callus
cultures were grown on callus growth medium containing culture
extract. Leaf and callus tissues, but not tuber tissue,
reacted to cultures or filtrates. ODisease respénse among
cultivars was similar regardless of inoculum, filtrate or
tissue used, The response of cultivars to Vaa and Vd could
potentially be determined with this system.

784

THE ULTRASTRUCTURE OF LEAF EPICUTICULAR WAX IN CANOLA.
K.L. Conn and J.P. Tewari, Dept. of Plant Science, University
of Aiberta, Edmonton, Alberta, Canada, TG 2P5.

The epicuticular wax in c¢anola is known to confer resistance
against Alternaria brassicae by providing a water-repellent
surface and by forming a barrier restricting the diffusion of
leaf exudates. The conformation of the wax is crucial in both
these aspects. Therefore, an ultrastructural study of the
epicuticular wax on the leaves of Brassica napus and B.
campesteis by SEM was undertaken. Freeze—drying and air-
drying metheds of leaf preparation were compared. The
material prepared by the first method revealed considerable
disturbance in the wax layer, whereas no disturbance was
evident when the second method was used. Usimg the second
methed, at least three crystal types were observed. These
jncluded plate-like crystals, filamentous, sometimes bramched
crystals, and rods, present singly or forming blocks. The
rods and filamentous crystals projected out from the leaf
surface,
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USE oF DREY INOCULUM FOR FIELD TESTING REACTION OF FLSUH
SATIVUM L. TO FUSARIUM OX¥SPORUM F. 3P. PISI RACE 1.

1. B, Mullen and D. J. Hagedorn, Department of Flant
Pathology, University of Wigconsin-Madisan 53706.

A mathod for Field inoculation of pea (Plsum pativum L.} deed
with Pusarium oxysporum f. sp. pisi race 1 was studied for
sereening wilt resistance. Tnoculum was produced by growing
mycelium and microconidia of the pathogen for twe weeks on
pea sead sterilized by two autoclavings, drying this mixture,
and then grinding into a peswder. Five treatment levels (0,

2 % 106, 4 x 106, 9 x 106, and 2 x 167 cfu/inch of planted
row) of tha powdered inoculum was mechsniczlly planted wikh
sepd of two resistant (Charc, AG388F} and two susceptible
{Mini, Abador) pea ¢ultivars in twenty foot rows using four
replicates in a completely randomized design. Tha highest
trestmemt level consistently wilted, then killed all plants
of the susceptible cultivars. Stend and yields of the
resistant cultivars were unaffected by treatment.
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A LEVANSUCRASE TNHIBITOR FROM SUGARBEET FUNCTIONS AS AN
ANTIBIOTIC. W. M. Bugbee, U.S. Department of Agriculture,
ARS and Department of Plant Pathology, North Dakota State
University, Farge, ND 58105,

&n extract from sugarbeet roots exhibited inhibitory activity
against a levansucrase (L5) that had been purified from Lhe
culture filtrate of a sugarbeet strain of pacillus circulans.
The inhibitor was heat stable, had a molecular weight of ca,
560, and contained two sugar and three amino residues. Growth
of Corynebacterium sepedonicum, €. ngbraskense, and B. circu-
lans was inhibited if the culture broth contained 2% purified
inhibitor, LS inhibitery activity in plant extract depended on
the source of the extract. LS inhibitory activity was dimin-
ished if sugarbeet roots were frozen or submerged under water.
The inhibitor was not effective against invertase. Tomatoes
were partially protected against stunting if inoculated with

a mixture of €. sepedonicum and the inhibitor. This primary
report of a maturally occurring inhibitor of L5 belps to ex-
plain the sugarbeet's resistance against invading microflora,

787

AN INHIBITOR OF COWPEA MOSAIC VIRUS (CPMY} POLYPROTEIN PROCESSING
FROM ARLINGTOM COWPEAS. Christopher B. Glascock, Fernando Fonz,
and George Bruening, Department of Plant Pathology, University of
California, Davis, CA 95816.

We have investigated a possible mechanism by which cowpea (Vigna
unpuiculats} line Arlington resists infecrticn by CPMV. He desig-
nate this line as "operationally immune® to CPMV because several
days after Inoculation sensitive assays detect 20 infectivity or
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vivions. Protoplasts of Arlington leaves are highly resistant
to CPMV. A poelyprotein translated from CPMV BHA is cleaved by

a CPMV proteinase that iz essential for CPMY replication. Pre-
vious work Erom this laboratery has implicated a proteinase in-
hibiter from Arlington protoplasts as the mediator of resistance
to CPMV and has shown that extracts of Arlington protoplasts but
not of protoplasts from susceptible cowpeas inhibited a crude
proteinase preparation. We show here that CPMV RNA 1 translated
in vitro gives rise to & proteinase activity that also {s specif-
ically inhibited by extracts of Arlingten protoplasts. Further
progress in the purification of the inhibitor of the in vitro
produced proteinase wlll be presented.

788
INIERITANCLE OF REACTION TYPE 4 AGAINST DOWNY MILDEW IN CUCUMIS
MELO, Y. Cohenl, C. . Thomas2, 5. Cohenl, and il pyall.

Iuept. Li€c Sciences, Bapr-Tlan Univevsity, Ramat-Gun, lsrael;
2USDA, ARS, U, S. Vogetuble Laboratory, Charleston, SC 29407.

Reaction type [(R1) 4 indicates a high level of resistance
apgainst downy mildew incited by Psewdopercnospora cubensis in
Cucunis melo germplasm, This KT was stabilized in an inbred
ling of C. melo PI 124111 which was uscd as the resistant parent
in crosses with the susceprible cultivars "llemed' and 'Ananas-
Yokneam'. Artificial incculations were used to evaluate the
parental, Fi, Fz, and BC) generutions for reaction type against
the pathogen. F) plants had intermediate levels of resistance.
¥2 populations scpregated in a ratio of 6:9:1 (RT's 1:2 and 3:
4). BCl te the resistant parent segregated in a ratio of 311
(RT's 2 and 3:4), These data indicate that two incompletely
dominant genes condition inheritance of RT 4 from the resistant
parent. Some data and observations alse indicate possible
involvement of cytoplasmic factors. Research supported by BARD,
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MOMILITORMIN PRODUCED BY CULYURES OF FUSARIUM SUBCLUTINANS
ISOLATED FROM SWINE FEED. Honald F, Vesonder, Morthern Regional
Keswmrel Center, ARS, USDA, Peoria, TIL B1E04

Feed samples from Lowa suspected of causing vomiting and en-
larged vulva, as well as mortalities of swine, were examined
for toxigenic fungl and mycoroxins, Tusarium monilifarme and
F. subglutinans accounted for 43 percent and 18.5 percent,
respoetively, of the fetal count of &.75 x 103 propagules of
filamentous fungl per gram of swine feed, but ropresentatives
of various Penicillium spp. and Aspergillus spp. were =zlso
found, Isolates of Fusaria were grown on cracked corn for 6
weeks at 25° €, F. subplutinans isolates (NRRL 13241, 13242-
13245} elabarated LO0-400 ug/g moniliformin. This toxin was
not detected in the corn fermented with F. moniliforme or the
swlne fepd, Other mycotoxins such as trichotheccnes, Zearale-
notte, and fusarie acid were not detected in the corn fermenta-
tions, Since informacion is meager concerning the presence of
F. subglucinans in Eeced, these results suggest a need for
additional studies into the incidence and distributien of rhis
fungus on corn produced in the U.S.

700

AFLATOXIN ESTIMATION IN CORN BY DETERMINATION (F BRIGHT
GREEMISH-YELLOW FLUORESCEMCE IN AQUEOUS EXTRACTS.

Eivind B, Lillehoj, Thomas J. Jacks, and Oscar H. Calvert.
USDA, SRRC, 1100 Robert E. Lee Blvd., New Orleans, LA 70124
and Depr, of Plant Pathol., Univ. of MWissouri, Columbila, MO
65211,

A procedure was developed for extraction af bright greenish-
yellow (BGY) fluorescence from ground corn samples and subse-
quent deteymination of [luorescence emission in a flucrometer.
The technique was designed to he inexpensive, ropid and uriliz-
able at rempte locations. A simple, in witro method for pro-
ducclon of the BGY-fluorescing material from kejic acid was
characterized; the procedure prowided a reference for standard-
ization of the fluorescence, Water was identified as an effec-
tive solvent For extraction of the BGY-fluorescence From corn
and stabilizer of flucrescence during subsequent extract
storage. A correlation coefficlent of v = 0.77 was determined
for BGY-Eluorescence vs total aflatoxin levels {B1,B3,G;,Gp)

and r = 0.88 for the two variables iIn samples containing only
aflatoxin Bl and B2,
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INHIBITION OF DAMAGING STORAGE FUNGI BY ASFERGILLUS GLAUCHS 1IN
GRAIN. D. B. Sauer, USDA, ARS, U.5. CGraln Markering Hesearch
Laboratory, Manhattan, K$ 66502,
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In laboratory storage tests, corn and wheat inoculated with
three members of the Aspergillus glaucus group sustained less
damage and total fungal growth than grale inoculated with a
mixture of five other specles: A. candidus, A. flavus, A.
niger, &, ochracens, and Penlcillium citrinum. Inocwlation
with the five species plus A. glaucus was less damaging thaon
inoculation with just the five epecles. In several tests at
20 and 25C and 85 to 90% relative humidity, total fungal
growth as indicated by ergosterol content, averaged three
times higher in grain ineoculated with the five species than in
grain fnoculated with A. glaucus. OGrain incculated with both
groups and nonlnoculated grain averaged almost twice as high
as the A, glaucus-incculated grain. Moisture content alse
increased in some of the non A, glaucus treatments,
particularly when A. candidus was a dominant part of the
wycoflora. -

T2

EVIDENCE FOR A "PATHOTOXIN' ROLE OF TRICHOTHECENE METABOLIIES
PRODUCED BY & STRATN OF MYRQTHECTUM RORIDUM PATHOGENTC TO
MUSKMELON {CUCUMLS MELO L..)

Joseph 0. Kuti, Timothy ! Ng and Georwe A, Bean, Departments of
Morticulture and Bocany, Univerzity afl Maryland, College Park,
Maryland 20742,

A pathugenic strain of Myrothecium roridum Tode ex. Fr {ATCO
#52485}) isolated from an infected muskmelon fruit produced 4
trichoverroids {trichodermadiencl A and B, voridin 1-2, and

16 hydroxyreridin 1-2) and the macrocyelic trichothecene
roerldin E in liguid culture. These campeunds produced phvto-
toxic reactions on detached leaf Lissues of muskmelon.

Addition of roridin A or E to spores inoculated on leaf tissue
accelerated growth of the fungus and stimnlated razte and amount
of sporulation. The addicion of roridin A or E to the inoculum
alse caused zome muskmelon genotypes normally resistant to the
pathogen to beceme susceptible.
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PRESENCE OF A UNIQUE PLASMID COMMON TD SEVERAL ISOLATES OF
CORYNEBACTERIUM SEPEDONICUM. B.D. Mogen*, A.E. Oleson®, and
G.A. Secar®, Depts. of Plant Fathology® and Biochemistry?,
Horth Dakota State Univ., Fargo, ND 58105.

Several isolates of (. sepedonicum were examined for the
presence of plasmidsusing an alkaline-lysis, CsCl purification
procedure. Most isolates screened were plasmid positive and,
regardless of geographic origin, contained a single plasmid
which appeared to be identical from all isolates based on
restriction enzyme analysis. The plasmid, designated plsl, was
caleulated to have a molecular size of 42 kb, based on the sum
of BamHI, Smal, or Sstl restriction fragments. However, the
native plasmid migrates at a rate expected for a ccc molecule
approximately three times this size in two different electro-
phoretic systems. Sensitivity of pCsl to 13 different restric-
tien enzymes was tested, Eleven enzymes yielded restriction
patterns of varying complexity, whereas two others {EcoRl and
Hind[11) failed to cleave pLsl., Preliminary evidence suggests
that either the plasmid is devoid of these sites or analogous
restriction-modification systems exist in L. sepedonicum.
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EFFECT OF WIND-BENERATED SAND ABRAEION ON INFECTION QF CORM
(IEA MAYZ L.) BY CORYMESACTERIUM MICHIBANENEE SSP. NEBRASKENSE,
1.R. Rocheford, A.K. Vidaver, C.0. Gardner, and D.L. Arsbrust,
bniv, of Nebraska, Lincoln, NE &B383 and USDA Wind Erbsion
Lab.,, Kansas State Unlv,, Manhattan, K& 84504,

Wind tunnel expariments were conducted to  test the hypothesis
that wind or sand dawage facilitates infection of corn by C. m,
ssp. nabrawkensa (Can). Sendlings receiveds (i) wand abranion
followed by spray inpculation, 12} wind only, followmd by spray
inoculation, {3} abrasion with sand contalning inoculum, and
{#) cantrzl treatmenta.  Inofulum concentration was 2 W 190°
CFU/el, {n treatments ! and 2, 3 ml inoculua/3 plants were
appliwd) in trestaent 3, | »] inoculum/1i% g sand, Semdlingm
were wiposed to  mand {31 g/ce-width/ain} for 1Q minutes.
Digeans aynptoms werg detected in plante of treatments |} and 2
aftsr 14 days, Can was lsolatad from plants (n treatments |,
2, and 3. In a repast anperiment, although clwar disaase
pynptons wara not detected attar 13 days, Can was lwolated only
from plants in treatssnts 1, 2, and 3. Thus, wind or sand
damage provides avenuse for infacticn of corn by Can,
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EXTRACELLULAR POLYSACCHARIDE MUTANTS OF CORYNEBACTLRIUM



MICHIGANENSE pv INS1DIQSUM. M. Paschke, M. K, Van Alfen,
Department of Biolegy, Utah State University, Logan, UT B4322,

Mutants of Corynebacterium michiganense pv insidiosum {Omi) with
an impaired extracellular polysaccharide (EPS§)}-producing ability
were obtaloed by UV irradiation te assess the necessity of EPS
Lo the in planta survival of the organism. Liguid eultures were
used to compare mutant EFS production to that of wild type.

Wild type EFS consists of three different-sized components with
known sugar compositions. The mutants obtained by UV were of
four types. Most had reduced EPS production. One cype lacked
the largest component, one lacked the mldsized component, and
one had only the smallest component. The sugar composition of
some EPS components from mutants was different from that of wild
type. Plant ipoculations with mutant strains showed that the
mutants were able to grow within host tissues despite the
changes in their EPS composition.
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SUGARBEET: A NATURAL HOST FOR CORYMEBACTERIUM SEPEDONICHM.
W. M. Bugbee, N. C. Gudmestad, G, A, Secor, and P, Nolte.
U.5. Department of Agriculiure, ARS, and Department of Plant
Pathology, North Dakota State University, Fargo, ND 58105

The potato ring rot batterium, Corynebacterium sepedonicum
{Csep) was isolated from symptomless field-grown sugarbeet
roots that were collected in eastern Morth Dakota, Endophytic
bacteria were collected by centrifugation from homogenates of
00-%0 day old field-grown roots. The pellets were assayed for
Csep by immunof luorescent microscopy using monoclonal anti-
bodies prepared against palysaccharide cell wall components
{courtesy S. de Boer) of Csep. Pellets containing Csep were
bicassayed by inoculation of eggplants. Approximately 30% of
the roots harvested were positive for Csep using immuno-
fluorescent microscopy. Eggsplants developed symptoms and
Csep was reisolated following inoculation with a positive
sugarbeet homogenate pellet. Csep also was isolated from

beet roots that had grown in pasteurized sail amended with
tubers with ring rot symptoms,
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DOSE-RESPONSE RELATIONSHIPS OF CLAVIBACTER XYLI SUBSP, XYLI AND
SUGARCANE CLONES DIFFERING IN TOLERANCE TO RATOON STUNTING
DISEASE. M. A, Harrison and M, J. Davis, Univ, of Florida,
Research and Education (enter, 3205 College Avenue, Ft.
Lauderdale, FL 33314.

5ingle bud cyttings from healthy stalks of eight sugarcane clones
varying in tolerance to ratoon stunting disease were inoculated
with 10-fold or 1000-fold serial dilutions Pf the7F-1 isolate of
C, %, xyli. Inoculum levels ranged from 100 - 10° cfufml. Sap
from mature stalks of plants grown from the cuttings was examined
for €. x. xyli using phase-contrast microscopy and/or a fluores-
cent-antibody staining procedure, Single stalks from 30 plants/
cione/inoculum dose were sampled., Probit analyses of guantal
responses of sugarcane clones to C, x, xyli gave EDSD values
{dosage required tc produce detectable Tevels of %he bacterium
in sap from 50% of }Qe populatian} from 7.38 x 10° cfu for clone
CP 53-1 ta 1.8 x 1077 cfu/ml for H 60-6909. EQ_. values were
inversely correlated with yield-loss estimates ¥r the clones.
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EVALUATION OF PEA CULTIVARS FOR USE 1IN THE BIGASSAY FOR THE
PATHOGENICITY OF CORYNEBACTERIUM FASCIENS. 5. H. Kim and W. a.
Woadward, Pennsylvania Dept of Agr. Harrisburg, PA 17110-9408.

Thirty-ifour garden pea{Pisum salivam L.} cultivars were evaluat-
ed in test tubes to rapidly coaftrm the pathogenicity of Coryne-
bacterium (asciens. Pea seeds, surface sterilized with 0,5% Nao-
€1, were germinated on water agar(Z-3 days). The germinated peas
were soaked for 2 hrs In a mixture of 3, 5, and 7 day old bacte-
ria cultures of & separate Isolates. The bacteria were grown in
an agltated liquid medium composed of 7g K3HPO4, 3g KH2PD4, 0. iz
Mp30,-7H70, t0g sucrase, 2g L-asperagine and 0.0lg thiamine HCY
per liter. The inocuelated peas were rinsed with sterile water
and transferred to individual test tubes containing Huagland's
golution with 0.5% agar, and ingcubated with a 12 he light/dark
cyele at 19C until symptoms developed. The tapid, reliable diag-
nostic symptom fer ©. fasciens was consistant mulrishool dovel-
opment from the base of the main stem. Alasks and Novella cutti-
vars expressed 100% multishoot development within 7 days. Bolers,
Mars, Oregon Supar Pod, %nowbird and Wando shawed the symprom in

l4 days. Other cultivars were inconsistanL Lo symptom expressivo.
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THE EFFECT OF ERWINWIA CAROTOVORA PY CAROTOWORA ON GROWTH AND
SURVIVAL OF PROTOPLAST DERIVED POTATO CALLI. R. J. Taylor and
G. A. Secor. Dept. Plant Path., No.Dak.St.Univ., Fargo, 58105,

Protoplast derived potato calli {cv Crystal) were exposed
either directly or indirectly to Erwinia carptavera pv caroto-
vora (strain Ecc 71}. For direct exposure, calli were igocu19v
ted with 0.5 ul of bacterial suspensions at 104, 102, 100, 10
108 or 109 cfu/ml. For indirect exposure calli were grown on
an agar bilayer medium, The lower layer consisted of 10 ml of
callus inductfon medium suppl mentﬁd uigh pect%n {2 g/} and
contained bacteria at 1056, 10°, 10%, 104 or 102 cfu/ml. The
upper 10 ml layer was bacteria free. In all inoculated treat-
ments the average callus diameter increased for 24 hours then
declined. Over 90% of the calli were killed within 5 days,
howaver, some calli survived as lgng as 14 days. Calli grown
on the bilayer containing 106, 10° and 104 cfu/ml alsp
decreased in size and_most were killed within @ days. Those
exposed to 103 and 102 ¢fu/ml grew slightly, Approximately
20% and 7% respectively of these calli survived after 27 days.
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ALFALFA SPROUT ROT CAUSED BY EEWINIA CHRYSANTREMI. Luellen
Pierce and A. . McCain, Dept. of Flant Pathology, Uniwversicy of
California, Berkeley, Ch %4720,

AlEalfa sprouts grown for consumption periodically become
diseased during sprouting. Infected sprouts collapae into a
yellowish, stinking mass. Brwinia chrysantheml was isolated and
shown to cause the disease. Temperature greatly affects digease
severity. Little or no disease octurs at 15 or 1B C, but severe
rot occcurs at temperatures over 28 C. Disease severity is
related to increasing concentrations of the pathogen, with
disease otccurzing when seeds are soaked in a bagterial
suspension of at leaat 102 cfu/ml. Boaking inoculated seeds for
2 hours in 0.12%, 0.25% and 0.5% sodium hypochlorite or calcium
hypochlorite eliminated the disease. E. chrysanthemi does not
gurvive longer than 1-2 weeks on inoculated seeds or in infected
alfalfa sprouts. E. chrysanthemi also causea a rot of mung
beans.

801

RELATION OF CALCTIUM CONTENT IR POTATO TUBEE PERIDERM TO
BACTERIAL SOFT ROT SUSCEPTIBILITY, IHNTERNAL BROWN SFOT AND
SUBAPICAL BECROSIS OF SPROUTS. K. C. Tzeng, A. Kelman,

K. E. Simmens and X. A. Kelling, Department of Plant
Pathology and Departmemt of Soil Science, University of
Wisconzin-Wadison, Madigom, WI 53706.

Busset Burbank potatc tubers from a factorial experiment
involving fertilization with caleium, megnesium, snd
potassium contained various levels of periderm calcium,
These tubers were assayed in tha mist chamber for soft rot
susceptibility shortly after harvest. Additional sampies
were examined for internal brown spot and subapical necrosis
at harvest or after storage. Soft rot susceptibility of
tubers inceculated with Erwinie carctovera py. atroseptica
decreaged as periderm caleium content inereased. Incldence
of internal brown spot of tubers and subapical necrosis of
sprouts was inversely cocrelated with the periderm calcium
centent., Subapical necceosis of sprouty mey szarve 4g &n
indicator of low calcium content of tubers.

802

SURVIVAL Of ERWTNIA AMYLOVORA ON MON-HOUT PLOWERS GF SWERET
CHERRY. Sherman V. Thomson, Department of Biology, YJtah
State University, logan, Utah 84322

Epiphytic colonizatlon by Erwinia amylovora off Clowers ot Clee
blight hosts such as pear and apple occurs on Lhe stigmatic
surfaces of pistils. Multiplication occurs on appargntly
healthy stigmas, and populations Frequently roach 107 wo 18
cells per flower. However, there gencrally 15 no symplom
development on these colonized host Flowers. Erwinia amy lovara
survived on {lowers of non-post sweet herry Mlowers for up to

17 days in the field, boet populations did not exceed Lhe
original inocculum levels., Ho symptoms were ohscrved.  Suarvival
was only slightly betier on the pilstils when compared ta survival
on other flower parts. These data suggest Lhal Lhe stigmas of
host Clowers arc conducive for growlh of E. amylovora whereas
non-host cherry Clowers allow survival bot do not permit signifi-
cant multiplication.
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A REVISED “CUP PLATE" ASSAY FOR DETERMINING THE PECTOLYTIC

ACTIVITY OF CULTURE FILTRATES. Raymond J. Taylor and Gary A,
Secor. Department of Plant Pathology, North Dakota State
Univeristy, Fargo, WD 5B105,

The agar "cup plate" diffusion procedure for quantitatively
determining pectolytic activity has been modified for increased
sensitivity. The revised assay is run in 100 X 15 mm petri
plates. Each plate contains 20 ml of 1% agarose (Type 11},
ammonium oxylate (0.5%), and sodium azide {0.2%} in phosphate
buffer (0.2M, pH 5.3} with polygalacturonic acid (0.0l%) as the
substrate. Samples (35 ul) are pipetted into wells punched in
the agarose with a #1 cork borer. From 1 to 5 samples can be
assayed per plate. After incubation at 37°C for 17 hours, the
gel is developed with 10 ml of 0.05% ruthernium red for 30 min-
ites and tha diameter of the clear zone of activity is measyred
microscopically. Pectinase equivalents as Jow as 2.3 X 10~
units/m! can be detected. The modified assay reguires less
sample and reduces the problem of gel dehydration associated
with the standard assay.

804

NUTRITION OF THE PLANT PARASITIC PROTOZOAN, PHYTOMONAS DAVIDL,
IN SERUM~FREE AND CHEMICALLY DEFINED MEDIA. Meghnad Konall,
Robert E. Davisl, and Tng-Ming Lee?, lPlant Virolagy
Latoratoery, Agricultural Research Service, U.5. Department of
Agriculture, Beltaville, HD 20705 and zDepartment of Botany,
University of Maryland, College Park, MD 20742,

Phytomonas davidi {Trypancsomatidae}, a flagellated protozoan
found Ip latex vessals of planta Iin the Euphorblaceae, was
cultured in a new chemically deflned medium a8 well as in
undefined media in which serum was replaced by a mixtuce af
bovine serum albumin, lipids, hemin chloride, and Tween 0.
Titers of the protozoan reached over 10%/ml from starting
titers of 102 to 103/ml, Keto acids and nuclecsides and

bages promoted growth. Growth was inhibited by cysteine in
some media. Hemin was required For growch. Chemically defined
and perum—free media present new opportunities For research on
futritional requirements of this agent, and thelr use offera a
new appreach toward eventual cultivation of protozoans
asspelated with harerot of coconut, coffee phloem necroais, and
Marchitez direase (fatal wile} of oll palm,
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IOENTIFICATION OF A PSEUDOMONAS SYRINGAE ICE GEME THRANSLATIONAL
FRODUCT AND RECONSTITUTION OF ICE NUCLEATION ACTIVITY IN VITRO.
A. G. Govindarajan and 5. E. Lindow, Department of Plant
Pathology, University of California, Berkeley, CA 94720,

Escherichia coli minicell strain P67856 and strain HBLOL were
transformed with the plasmid vectors pBR322 or pBR325 carrying 9
and 4.2 kb jce inserts from Pseudomonas syringae pv. syringae
strain Cit7 respectively. Isolated minicells were pulse labeled
ip vive with 35s-methionine; a protein with a molecular weight
of 145 + 3 Kd was detected only in ice* strains by 1 and 2
dinensional SDS-PAGE followed by autoradiography. A very minor
protein baving a mass of 158 + B KA was alsc detected by
Coomassie briliiant blue staining of SDS~PAGE separatlion of
proteins from membranes isolated from ice* but not jce™ E. coli
HB101 gells. No protein correspending to that observed In in
vivo experiments was detected in coupled ip vitro transcription-
tranglation reactions. However, products of in vitro protein
gynthesis exhibited ice nucleatiocn activity when reconstituted
with phespholipida. An average of 267 jce nuclel active at -9 C
per microgram of added plasmid DNRA were detected.
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A PRELIMINARY BIOLOGICAL CHARACTERIZATION OF THE BEET LEAFUOPPER
TRANSMITTED VIRESCENCE AGENT (BLTVA) FROM CALIFORNIA.

U.A. Sullivan, G.W. 0ldfield, and B.J. Gumpf*. USDA-ARS and
Bepartment of Plant Patholopgy*, Universicy of Callfornia,
Riverside, CaA  92521.

A single insect transmitled line of BLTVA, an agent previcusly
reported in California in dual infections with Spiroplasma
citri, was associated with mycoplasma-like bodies in the phloem
of inferted periwinkle, Cathavanthus rozeus. Transmission tests
with Clreulifer tenellus have demenstrared that the cransmission
bialogy is typleal of leafhappey borue mollicutes., Species of
Apocynaccac, Asteraceae, Brasslcaceae, Ranunculaceae and
Tropacolaceae were Identified as experimental hosts. 1n China
aster, Callistephus chinensls, symptoms are very slmilay ro
those caused by the aster yellows agent.
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PLAQUE ASSAY OF SPIROPLASMAVIRUS ON SENSITIVE INDICATOR LAWNS
IN SERUM-FREE MEDIUM., R. E. Davis and I.—M. Lee. FPlant
Virology Laboratory, Agricultural Research Bervice, U.5.
Department of Asriculture, Belesville, D 20705 and Department
of Botany, University of Maryland, College Park, HMD 20742,

Spiroplasmaviruses in partially purified preparatioms, in
splroplasma ¢ulture filtrates, and {n extracts from plants and
insects infected by Spiroplasma citri or corn stunt apiro-
plasma, induced plaques in lawns of a sensltive indicator
strain of S. clkrl Rrewing in agar overlays of a medium (LD5T)
lacking serum. Plague size varied inversely with seading den-
sity of indicater strain. Thus, plaques with diameters of from
0.2 to »5 nm were observed when a glven cloned vilrus was
assayed at different seeding levels of lawn. Flaques could be
completely obscured when lawns were meeded with hlgh concentra-
tlong of indiestor strain. 4 similar relatlionship was Found
between plaque size and lawn density in a medium (LDBA) con—
taining serum. Plaquing efficlencies were simf{lar 1n LD57 and
LNBA. This is the first report of plaque assay in serum-free
medium of a wirus Infecting a member of the class Mollicutes.

808

STRAINS OF COEM STUNT SPIRDPLASMA DEFECTIVE IN HELICITY AND
MOTILITY. I1.-M. lee and R. E. Davis. Department of Botany,
University of Maryland, College Park, MD 20742, Plant Virology
Laboratory, Agriculrural Research Service, U.S8. Department of
Agriculture, Beltsville, MD 20705,

Medium LD59 was used for primary f{solation of corn stunt spiro—
plasma (C88) from diseased plants of corn from Mississippi.
Straing rriply cloned from one primary culture exhlbired vary-
ing degrees of defects in helicicy and motility. Some were
nearly non-helical. Clones with legs heliclty were less
motile, but one clone (strain I15) of normal helicity exhibited
1litele or no motility. Straing with litele helicity andfor
motility developed tiny "fried-egg” colonies (< 0.2 mm diam) on
LO%% agar, while strains with greater hellclty or motilicy
developed small somewhat diffuse colonieg. Straing with normal
helicity and motilicy developed large uniformly diffuse
colonfes (up to 5 mm). All new strains were serologically
indistinguishable from knowm C8S straine, but PAGE analysis of
membrane protelns revealed minor differences. This is the first
report of CSS strains defective {n helieity and/or motility.
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PRIHARY ISOLATION OF SPIROPLASMA CLTRI AND CORN STUNT
SPIRDPLASHA TN SERUM-FREE MEDIIM. R, E. Davis and I.-M. Lee.
Agricultural Research Service, 1.5. Department of Agriculture,
Beltsville, MD 207053 and Department of Botany, Universicty of
Maryland, College Park, WD 207432,

Primary isolation of Spiroplasma eitvi and corn stunt spiro-
plasma {C55) from diseased hosts was accomplished in a culture
medfum (LD57) lacking serum. Medium LD57 was similar to medium
LDBA except that serum Iin LDBA was replaced by a serum substi-
tute congisting of bovine serum albumin, cholesterol, fatty
aclds, phospholipids, and Tween 80, Primary isclations of $.
cicri fFrom Insects and plants were achieved with equal effi-
clencles in media LD57 and LDBA, and were obtained {n broth and
agar verslens of both mediz. For isolatlons of corn stunt
splroplasma, the serum—free LD57 proved superior to LDBA. Cell
titers reached within 7 days in LD57 were 10— to 100-fald
higher than those in LDBA, 2and some strains developed colonies
only on agar versions of LD537. Serumfree media offer a new
approach teward eventual isolation of yet uncultured plant
mycoplasmallke organisms (MLO) and other lipid-requiring agents,
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SINGLE-STRARDED DMN& VIRUS FROM A STRAIN OF HONEYHEE SPIROPLASMA:
CHARACTERIZATION AND TRANSFECTION. S. McCammon and R. E.

Davis., Flant Virology Laboratory, Agricultural Research
Service, U.5. Departuent of Agriculture, Relrsvwille, #D 20703,

A new splroplasmavirus iselated from honeyhee spiroplasma
strain TS2 was propagated and plaque aspayed in Spiroplasms
citrl stealn M200H, The vitus {= a aaked rod, 130-180 x 7-12
nm, with one flat and one Ttounded end, and it contains
gingle-stranded clrecular DNA as shown by eleactron microescopy,
meleing profile, and enzyme analysis, Transfection of M20OH
with viral DMA occurted after the DHA was treated with RHAase
and protease while none occurred after 51 nuclease or DNAase
treatment. A double-stranded replicative form (RF} of the
viral DNA was isolated from infected cells, RF had a molecular
mass of about 4.3 Mdal as determined by agarose gel



electrophoresls and had sites sensitive to restrlection enzymes
Hinfl, MspI, Alul, and Hhal and one region sensitive to 5y
nuclease. Transfection with this RF was also achleved, Study
of the virus has permitted development of merhods for efficient
introduction of foreign DNA into spiroplasmas.
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SUPPRESSION OF LEAF SCALD SYMPTOMS IN PLUM BY OXYTETRACYCLINE
INJECTION, €. J. Chapg, C. Yonce, and D. Gardner. Dept. of
Piant Path., Univ. of Ga., Experiment, GA 30212, USDA SE Fruit
& Tree Nut Lab,, Syron, GA 37008, and Gardner Green
Consulting, Savannah, GA 37479,

Six 7 yr old plum trees (Prunus saifcina L.) showing leaf
scald symptoms over the past 3 years were injected with
oxytetracycline [0TC) (J.J. Mauget Co.) and 3 were injected
with carrier as controls, Each tree was injected with two
Mauget capsules each containing 0.16 g OTC in 4 m? soTution in
April, 1984, The presence and absence of scald symptoms on
all branches were recorded in August. Two control trees
developed scald symptoms on all branches. The other contral
tree developed early defoliation and more red leaves without
apparent scald symptoms, Two treated trees were partially
burned due to toxicity. On the remaining living branches, one
tree showed no apparent symptoms, while the other developed
scald symptoms in 1/4 {25%) branches, The other four treated
trees developed scald symptoms on: 5715 (33.3%), 1/13 (7.7%),
5/13 (38.5%}, and 0/9 (0%) of the branches.
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REMISSION OF PHYLLODY SYMPTOMS I ASTER YELLOWS AGENT INFECTED
PERTWINKLES BY KIMETIN SPRAY. C. J. Chang and R, C. Donaldson.
Dept. of Plant Path., Univ. of Ga., Cxperiment, GA 30212.

Periwinkles infected with aster yelTows mycoplasma-like
organisms (AYMLO) were sprayed weekly with kinetin (2000 ppm
in 0.05 N NaOH). The first spray started seven months after
grafting when severe witches' broom and phyllody symptoms were
fully developed. About four weeks after the first spray, the
treated periwinkies began to show remission of the phylTody
symptom by producing green and pink “semi-phyllody" flowers.
Hore semi-phyllody flowers were observed as sprays continued.
Four to five weeks Tater, instead of producing semi-phyiTody
flowers, the treated periwinkles produced normal color yet
smaller size flowers, whereas the control periwinkles retained
the witches' broom symptoms with no flower production. Under
the electron microscope MLO particles were observed in the
sieve tubes of both treated and controi feaf petioles.
Apparently, the MLO infection reduces the kinetin
concentration in vivo resulting in phyllody symptoms.
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BACTERTAL STRAIN IDENTIFICATION BY COMPARATIVE ANALYSIS COF
CHROMOSOMAL DNA RESTRICTION PATTERNS. D. Drahes, J. Brackin,
G. Barry. Mcnsanto Co., Department of THioclogical Sciences,
700 Chesterfield ¥illage Parkway, St. Louis, MO. 63i98.

A rapid metbed has been developed to comparatively jdentify
most gram negative and some gram positive bacteria by the
analysis of chromoscmal restriction patterns following gel
electrophoresis. For this procedure DNA from a known bacterial

broth culture is prepared by a rapid (1-2 hour) extraction
procedure, cut with a particular restriction endonuclease
{usually EcoRl), and separated by agarcse gel electrophoresis.
The DNA banding pattern, visualized with ethidium bromide
staining, is used as a standard to determine whether an unknawn
strain has a2 banding pattern identical to the known reference
previously (or concurrently) analyzed. Kore importantly, a
rapid differentiation between strains to the pathovar, and
even subpathovar, level can often be made. For example, three
distinet strains of Erwina caratovora pv. caratovora were

readily distinguished. This metbod can also bypass problems in

identification caused by differential colony morphology.
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CLONING AND MOLECULAR ANALYSIS OF VIRULENCE-RELATED SEQUENCES
OF PSEUDOMONAS SYRINGAE FYS. SYRINGAE AND PHASECDLICOLA ON BEAN.
G. Bertoni, F. Niepold, D. Milis, Dept. of Botany and Piant
Pathology, Oregoen State Unlversity, Corvalllis, OR, 97331-2902.

Tnz mutagenesis experiments using wild type P. syringae pvs.
syringae (Pas) and phaseglicols {Psp)} have produced eight mu~
tants with reduced virulence on thelr host plent Pheseclus
vulgaris {bean). The TnS-containing EcgRI fragments from six
of these mutants heve been cloned, mapped, and shown to repre-
sent different seguences. Site-directed mutagenesis of cosmid
sequepces known to complement one Pss mutant hes more precisely
defined the region within an 8.5 kb segment which confers path-
ogenicity. Pethogenicity determinants sre epncoded within a 2.7
kb region st one end of this segment and alse from another re-
gion 4.6 kb downstream. Although this mutated sequence showed
homology with sequences in two other Pss strains end one Psp
strain, the mutated sequence from a second mutant showed homol-~
ogy only to cne Pss strain.

a1e

PSEUDCMONAD PHYTOTOXIN, SYRINGOMYCIN STIMULATES
THE PLASMA MEMBRANE ATPASE OF RHODOTORULA PILIMANAE.
Lef Zhang and Jon ¥. Takemoto., Departments of Blelogy and
Chemlstry/Biachemistry, Utah State Unlvers(ty. Logan, UT 84322

The mode of action of the phytotoxin, syringomyetn{SR), produced
by Pseudomonas syringae pv,syringae was {nvestlgated usingthe
fungus, Bhodotorula pilimanae, as a target organlsm, Fungal
growth in Hguld eulture was inhibited by SR at levels below | ug
per m!. At these levels, SR caused tncreases in the rates of cell
uptake of tetraphenylphosphonium ion and dimethyloxazolidined -
one tndicating effects on the charge and pH differences across
the plasma membrane {PM}. The PM was extracted and resolved
on sucrose density gradlents, SR at 2-5 ug per ml stimulated the
vanadate-sensitive ATPase of the PM hut not the mltochondrlal
ATPase. We propose that SR causes the electrogenic cellular
extruslon of protons which is linked to the stimulatlon of the

PM ATPase.
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SCANNING ELECTRON MICROSCOPY ORBSERVATION OF PSEUDOMONAS SYRINGAE
PV. SYRINGAE AHD P. SYRINGAE PV. TOMATO ON TOMATD AND EPIFHYTIC
WEED HDS5TS. Reosa Mari{ano and 3. M. MeCariter, Department of Flant
Pathology, University of Georgia, Athens 30602,

Scanning electron microscopy (SEM) was used tao follow develop-
ment of Pscudomonas syringae pv, syringae {P3S} and P. syringae
pv. tomaro (FST) on susceptible {FM 6203) and resistant {Ontario
7710) tomato plants and on suspected epiphytic hests {Anoda
cristata Eor PS5 and Datura stramopium for PST). Young plants
were misted to runoff with 107 e,f,u./ml, held in a lighred
chamber ac 23 C, and watered by subirripation. Foliage from each
plant was sampled daily for 6 days for SEM observation. Numbers
of PSS and PST cells observed remained high throughout the 6-day
period and wera similar on the two cultivars. High populations
of PSS and PST were also present on A. eristata and D.
stramenium, respectively, throughout the observation pericd. On
all hests bacrerial calls were clustered at epidermal cell junc—
tures, along veins, around the base of trichomes, and ccca-
sionally within scomates. Fibrilla-entrapped bacterial cells
were observed In all bacterium-host combinations.
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PATHOGENICITY OF XANTHOHONAS CAMPESTRIS PV. PRUNI ON
DETACHED PEACH LEAVES, Randhawa, P.S. and Civerolo, E.L.
USDA Fruit Laboratory, Beltsville Agricultural Research
Center - West, Beltaville, WD 20705.
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Young peach leaves were detached and surface sterilized with
70% ethapol. Ipoculum (1x106 colony foerming units

(efu)/mwl) of Xanthomonas cappestris pv prunl (Xecp) was
tnfilrrated with a needleleaa eyringe ar oeveral sites
(approximately 70 cfu/site)} on the adaxisl aide, The leaves
were incubated on 0.5 % water agar for 2 weeks at 25C under
16h photo-period, Dpefined aymptons developed and the number
of lesions produced et each site was directly proportional
to the amount eof incculum infiltrated. Response of detached
and attached leaves wag eimilar. Symptoms epecific for Xep
were not observed with 51 saprophytic bacterial srrains
tested at Inoculum concentrations as high s 108 cfu/ml.

At inoculum concentration of 10° cfufml, the detached leaf
response distinguished the previouvsly reported differential
fleld resistance reactions of 21 of 22 peach cultivars.
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ABERRANT SYMPTCMS ON CABBAGE CAUSED BY STRAINS OF XANTHOMONAS
CAMPESTRIS. G.X. K, Yuen and A.M, Alvarez, University of
Hawail, Honolulu, HI 55822,

Xapthomonas camgeatrls (Xe) strains lsclated from necrotis
leaions on [leld-grown cabbage produced symptoms differing from
typical black pot upon spray inoculation onto cabbage.
Standard strains of Xc pv. campegtris induced VY-shaped
chlorotie leaicons with light brown necrosis and distinetive
veln-blackening. In ocontrast, one group of field astrains
caused a lealf blight in which tissues rapidly ccllapased
atarting at hydathodes resulting in & papery necrosia. The
necroaia progressed inwardly in z eircular, rather than a
Y¥-shaped, froant, HNo vein-blackening was evident. A second
group produced amall, round, dark-grey necrotic lesions on the
leaf' lamina and at hydathodes, The latter set of symptoms were
aimilar to those caused by straina of Xe clasaifled as pv.
Armoracipe. The possibility that these represzent different
virulence types of Xo pv. gpmpesabris will be discussed.

&20

DICHONDRR RUST IN CALTPORNIA. Robert D. Raabe, Department of
Plant Patholegy, University of California, Berkeley, CR 94720,

Although previously reported from California, rust (Puccinia
dichondrasa) recently has become widespread on dichondra
{Dichondra micrantha} in northern California. MTeliospores are
produced in pustules mainly on the lower surfaces of the leaves
but occcasionally on the upper surfaces or the peticles,
Teliosporea are released at maturity angé are capable of
germination as soon as they are in water. Germination 1s better
at 18°C than at other temperatures, followed by 20°C and 24°C.
Petinles of infected leaves are stimulated to grow to lift the
infected leaves above the surrounding mat of leaves. The
average lemgth of the petioles of 50 infected leaves waa 52.6 mm
whereas the average length of petioles of 50 non-infected leaves
in the same location was 22.9 mnm.
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RLTERWARLA LEAF SPOT OF ANIGOZANTHOS SPP. Robert 0. Raabe,
Department of Plant Pathology, University of California,
Berkelay, CA  $4720.

Plants of the genus Anigozanthos are native to Auatralia, where
the common name is kangaroco paw. Recently the plants,
particularly A. manglesii and hybrids of wvarious species, have
been grown commercially in nocrthern and southern California as a
source of cut flowers. A leaf spot, Eound on plantings was
determined to result from infection by a species of Alternaria.
Leaf spots are purple-black, are irregular in shape and vary
uvavally from 1/2 to 1 cm across. Inoculations using conidia
produced in culture have been successful on A. manglesii, A.
flavidus, and A. wiridls. The conidila of the fungus usually are
borne singly on host tissues but occasionally are found in short
chains of 2 or 3. The conidia vary fram 68 ko 132 p in length
by 14 to 36 p in width. BHecause of the spore characteristics,
the fungus falls between the sections Brevicatenatae and
Honcatenatae, and because of this and the fact that this is a
new host for a species of Alternaria, the fungus is tentatively
named hlternaria anigozanthi n. sp.

B22

PHYTOPHTIHORA DIEDACK OF AZALEA AND SPATIAL PATTERN COF DISEASED
FLANTS IN HORTH CARDLINA NURSERIES. D M. Benson, Deparbment of
Plant pathology, W. C. State [niversity, Raleigh, WC 27695-7616
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Phytophthora dieback of azalea (Rhoedodendron obtusum} was ohser-
ved for the first time in nurseries in NOLEh Carolina during the
summer of 1984, Azaleas in containers exposad to full sun as
well as plants in the shade were infected. The disease first
developed as water-soaked areas on leaves or necrotic lesions on
stems of l-yr-old Hershey Red and Hinoc Crimson. Eventually,
entire shoots were killed. Phytophthora dieback was most severe
on Hershey Red in all three nurseries surveyed in 1984. Isola-
tiong from leaf and stem tissue yielded Fhytopnthora parasitica,
P. cinnamomi, and an unidentified, homothallic, Phytophthora ep.
Development of Phytophthora dieback was associated with abave
normal rainfall im July 1984. Spatial pattern of diseased
plants in quadrats was aggregated in two nurseries and randem in
a third based on indicies of dispersion and fit to probability
distributions. The aggreqgated pattern suggests that infection
from secondary incculum may be important in the disease.
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FHYTOPHTHORA BLIGHT OF GOLDEN-FHUITED PALM (CHAYSALIDOCARPUS

LUTESCENS). H. M. Nagata and M, Aragaki. Department of Plant
Pathology, University of Hewail, Homolulu, HI 96822.

This 4ias the fiprst report of a aeedling blight of
Chryaalidocarpus lutescens [Bory) Wendl. {golden~fruited palm)
caused by Phytophthora nleotianee B, de Hzan zepaw Erselius &
De Vallavieille {= P. pargajtica Dast.), The disease wasa
confined to single outbreaks on the ilslands of Oahu and Kauai.
Hecrotic bprown flecks and angular to irregularly shaped Jleaf
apots, which expanded within a week to large leajons or covered
entire leaflets, were characterlstle of natural infectionns as
well as artificial inoculations. Sporangia of F490, a single
zoospors A1 lsolate were LB.7 + 4.6 x 37.4 + 3.8 um;
chlemydospores were 39.1 + 11.9 um; oogopla were 28.1 + 1.9 um;
length to diameter measurements of antheridia were 10.0 + 1.3 x
13.2 + 1.5 um; and coapores were 21.7 + 1.5 um. Metalaxyl and
fosethyl-Al, at 80 and 9500 ppm a.l. respectively, were
effective in controlling this disesase on golden-frujited palm by
spray ¢r drench applications,

824
FOLIAR BLIGHT AND DAMPING-OFF OF BRASSALA ACTINOPHILLA CAUSED
BY COLLETOTRICHUM GLOPOSPQRIOIDES. M. Aragakl, K, ¥, PFitz, and

J. Y. Uehida. Department of Plant Pathologpy, Univeraity of
Hawaii, Honmolulu, HI gg8z2.

Lolletotrichum glgeogporioides Penz. was assoclated with
blighted young leaves on large potted PBrassaia {Bprpgsals
actinophylla Endl.) plants and seedling dapping-off, The
foliar phese is characterized by black, necrotic young terminal
leaves, deformed expanding leaves, and =mall leaf Bspots,
Initial infectien is limited to young tisaue such as expanding
leaves or seedlings. Both disease? were reproduced by isclates
of £. Eploepsporioides obtained from tissue with elther disease
symptom. Pathogenic isolates were also recovered from suspect
seed lota, indicating the seed-borne oature of thls pathogen,
Izoclates of 0. glososporicides obtained from and pathogenic to
Brassala produced orly flecks on 3% of inoculated papaya fruit,
Isclates of . gloesporjojdes isclated frem papaya produced
leziona on 30% of the inoculated papaya.

825

INFECTION OF THORNLESS BLACKBERRY BY BOTRYOSPHAFRIA DOTHIDEA.
J. L. Maas, Fruit Laboratory, USDa, Agricultural Research
Service, Belrsville, Mp 20705,

B. dothidea causes a serlous cane cenker disease of thornless
ElackBerry in the eastern U.S. Since most cankers are first
evident at nodes, Isolations were made of lateral buds
remaved from canes in the apring and fall. In the apring,

E. dothidea waa {solated from 9% of surface sterilized buda
with outer scales intact but from 0,3% of buds with cuter
geales and outermost emerglng leaves removed. Spring
isolations from scars of subtending leaf petioles resulted in
5.2% recovery. In fall, isolations from intact, buds and
subtending scars resulted in 6 and 9% recovery, respec—
tively. Isolations of persistently retained petlcies in
winter (December) resulred in 20-100% recovery of E.
dothidea, depending on cultlvar and degree of leaf
menescence, Retentlon of petioles in February varied with
cultivar, from L0-44%. Data suggest that B. dothidea
aggressively colonizes semescing leaf peticles and, once
estabiished saprophytically, can invade healthy stem tissue.

826
HERITABILITY OF RESISTANCE TO THE SUGARCANE RUST



FPATHOGEN, PUCCINIA MELANDCEPHALA. J.C. Comstock, K. K.
Wu and 5. A. Ferreira, Dept, of Genetics & Pathology, Howaiton Sugur
Planters' Association, P, O, Box 1057, Aleq, Hawaii 96701.

The heritability of sugarcane rust resistance was studied in two tests,
The first test in 1983 involved 12 crasses with |3 parents: the second in
1984 invalved 51 crassas with 27 parental clones. Rust grades were
obtained visually when plants were 4-5 months old using a | to 2 scale
based on leaf tissue area infected. Heritability values of 0.84 and 0.73
from the 1983 and 1984 tests, respectively, were determined by the
regression of the progeny mean rust grade on the mid-point rust reaction
of their parents, The high heritability volues indicate that rust resist-
once can be easily incorporated in our variety dewvelopment program.
Resistant progeny were obtained in cil crosses, although higher fre-
quencies were oblained when one or both parents were resistont. In the
1984 study, 15, 43, and 79 percent resistant progeny were abtained using
moderately susceptible, moderately susceptible x resistant, and resistant
parents, respectively.
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NUCLEAR CYCLE DURIMG TELIOSPORE GERMINATION TN TILLETIA CARIES,
T. FOETIDA AND T, COMTROVERSA. B.J. COATES AND J.A. HOFFMAMN
USDA-ARS LOGAN, UT B4322.

Cerminating telilospores were stained with acetic orcein and ox-
amined with light micruscopy. HNueclel in teliospores stained only
after a period of iacubation. Tellospores contained a sinpgle
nucleus which underwent meipsis and then 0-2 synchronous mitotic
divisions. As the spore produced a promyceliom and then primary
sporidia, the nucled migrated from the spore into the primacy
sporidia. At this stage the number of nuclel Iz usually less
than the number of primary sporidia. The nuclici divided synch-
ronously din the primary spovidis, after which one of each pair

of daughter nuclei migrated to the tip of the promycelium and
then into any remalining anucleate primary sporldia. Supernumer-
ary nuclei in the promycellum wr in the primary sporidia rcemain-
ed contracted and autolysed. Mature primary sporidia usually
contained a single Interphase nucleus. When T, caries and T,
foetida were germinated at 5C as compared to 150, the nuclei in
most teliospores underwent ene less synchronous division and the
number of primary sporidia was significantly reduced.
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FUSARTIUM SOLANI-TMNDUCED BRANCH AND TRINK CANKERS ON CTTRUS
WEAKENED BY COLD WEATHER IN FLORTDA. §. Nemec, U.S. Depart-
ment of Agriculture, ARS, 2120 Camden Road, Orilanda, Fl, 32807,

Trunk and branch cankers formed in the spring and summer 984

En many central Flordda cigrus groves that survived the freeze
during Christmas [987. Fusarium solani was consistentiy so-
lated from active lesions of cankered bark and phloewm, TFhy-

tophthora was net isolated from cankered tissue, Visuallv
healthy Lree Lrunks Injured or inoculoted with Foosoland devel-
oped the same kind of cankers, although thase indoced by dnjury
were the smallest.  Inocculations beginuning in eacly December
1983 through mid-1%984 resultved in cankers wlith wertbcal diam-
cters of wsually 10-90 cm 4 weeks after incculation; canker
size decreased to several centimeter diameter in late summer
incculatinns, Earliest cankers appeared as a water-zosked area
under the bark around the point of inceulation, later sporodo-
chin furmed vn the bark surface. Older cankers became dry and
cracked but produced no gum.  In the field, F. solani preobably
entered the tree Lhrough mechanical injuries ar breaks io Chwe
bark caused by the Freeze.
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THE FPERFECT STATE OF RHIZOCTONIA ORYZAE-SATIVAE: CAUSAL
ORGAHISM OF ACCREGATE SHEATH SPOT OF RICE., P. 5. Gunnell

and R, K. Webster, Department of Plant Pathology, University
of Californla, Davls, CA 95616,

The perfect state of Bhizoctonla oryzide-sativae {Saw.) Mordue
wias found near the water line on leaf sheaths of rice plants
infected with aggregate sheath spot, This 1s the first report
of the teleomorph of R. oryzae—sativae from nature. Fructifica-
tions are whitish, effuse, tenucus, oceur in small inconspileucus
patches and consist of a loosely orpanizaed layer of hyphae and
basidia, The basidia are sphasro- to pyropedunculate, 15-20.5
{=32) = 11.3-16.5 pm and are produced singly or in sroups in a
raceme=like arrangement, Each basidia hears 2, stout, cornute
sterigmata, 12,5-23 x 4-5 um, Basidiosporcs are glohose, hyaline,
smowth, veperitive, 9-16 = 6.5-15.5 um, The perfect state of R,
erygac—sativas belongs in the genus Ceratgbasidium and is a new
species of Ceratebasidium, differing from all previously de-
scribed speciles in that it has regularly 2 sterigmata and
globose to subglobose spores.

830 Withdrawn
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SILECTIVE TSOLATTON OF COLLETOTRICHUM SPE, FROM ALFALFA. M. Y.
Abdalla and Lo W, khodes, Duept. of Prant Pathology, ‘The ohilo

sLate Univ., Columbus, OH 43210,

In an ellTort te develop o mediom for selectlve isolatbon af
Colletverichum trifolii frem albalfa, several Jangitoxicants were
tested lar fa=vitre effects on saprophytic fungl frequentiy asso-
clated with discased alfalfa tissue.  In 257 lima bean apar (LMA}
radial prowth of Fusirium roseum, Bhizopus stolonifer ar
Aleernaria sp. was tompletely suppressed for & davs by 1D frme
bewnmavl, 25 ppm PONE, =r 25 ppm iprodione, respectively.  LEA
containing above tuagitexicants in comhinatien plas 100 ppm
streptomvein, 100 ppm chloramphenicnl aod 50 ppm tetracyeline
allowed consistont iselations of € destructivum, €. truncatum
and €. glovcosporioides from diseased and symptomless alfalla stems
with mininal growth of other mivreorranisms, G trlfolli was
infrequently isolated, oven (vam characteristic anthraenose
lesions.  IMlfienlties associated with Lsolation of €. trifolll
From discased alfalfa tissue are discussed.

832

CONTROL OF LETTUCE DEOF {SCLEROTINIA SCLEROTIORUM) Y. Heu-Yephet
5. Bitton and A. Greenberger, Dept. of Flant Parhology, ARD, The
Volcanl Center, Bet Dapan, Istael.

The effects on lectuce drop of metham—sodium (MES} disinfear-
atlon and a varying number of benomyl applications {2,3 and &)
in addition te the combined ctreatments, were studied at twe
sites naturally infested with Sclerctinmda sclerctiorum. At each
site half the field received MFES by overhead Irrigacion whersas
the control half received only an eguivalent velume of water,
Hetham-godium killed 85Z of che §. sclerotiorum scleroklia {n the
top 10 em of soil and of the remalning viable selerotia, omly
30% produced apothecia. Five-l4 times fewer ascospores were
deposited on the crop in MES-treated sites than in non-treated
ones, Lettuce drop affected 30% of the plants in non-aprayed
control plots; MES application alone, reduced the drop to 4%.
Benomyl sprays alene also significantly reduced apothecia
numbers and disease development &nd consequently Increased yield
although not to the extent observed with the MES treatment alape.

Combined treatments produced the hest diseas ] tr 1, but
slgnificant yield ingtease compared to ME T sanerol, but no
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RICE BLAST CONTROL BY SEED TREATMEWT WITH PYRODQUILON

R,J. Williams, CIBA-GEIGY Ltd, Baslec, Switzerlanmd, K. Marjodin &
R, Quyer, CIBA-GEIGY Ltd, P.0O. Box 15/Kby, Jakarta, Indonesia.

In many trials in several countries in Asia and Latin America,
creatment of rice seed with pyroguilon {CGA 49104), as a dry or
slurry treatment, at 4-6 g a.i. per kg seed, has provided a high
level of control of leaf blast for 40-60 days after sowing, even
under heavy disease pressure in upland rice blast nurseries. Such
a duration of control protects the rice crop during the time it
is most vulnerable to devastating cpidemics of leaf blast and,
thus, seed treatment with pyroguilon is of great potential wvalue
to blast management programe. Seed treatment 15 a simple, ellic-
ient and relatively inexpenzive way to protect the rice crop from
leaf blast, even for small-scale rice farmers, a5 no specialised
application eguipment iz needed, the treatment can be easily and
capidly carried out, and each sgeedling is protected from the
start of its development, Such treatment integrated with use of
resistant variekties could lead to durable leaf blast control.

a34

CONTROL OF STRIPE RUST AND LEAF RUST OF WHEAT WITH TRILTMENCL
SEED TREATHENTS AND TRIADIMEFON FOLIAR SPRAYSD. H. [, Scott
and R. F. Line, USDA-ARS, Pullman, WA 99164

Baytan (tridimencl} seed treatments used alone aAnd in
sombination with foliar applications of Baylcton {triademifon)
were evaluated for control of naturally ogeurring stripe ond
leaf rust on wheet cultivars in Washington in 1981-1083,
Baytan contreolled rust but usually not beyeond the jainting
stage of plant growth; consequently, it usually did not
improve yield. bWhen the seed treatment wes supplemented with
a foliar spray at jointing to heading stoges, the ruste wWere
controlled, and yields were usuaslly higher then when only one
gpray wos applied. The yields were usually not as high as
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when both emrly and late sprays were used. Baytan often
delayed plant emergence and sometimes reduced plant stand and
yileld, especially when rusts were not severe. In conclusion,
Baytan has potentiml for control of the rusts when used in
conjunctlon with 8 foliar fungicide but i{ts negative effect on
plant establishment and yield must be censidered.
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STUDIES OF IN YITRO EFFICACY aND PHYTOTOXICLTY OF STEROL
INHIBITING FURGICIDES ON OQRGANISHMS KNOWKN TO CAUSE COMMON ROOT
ROT OF WHEAT, Mathiegsen, J.T. and W.D. Worrall, 1%84. Texas
ALM Agricultural Experiment Station, Vernem, TX 76384,

Eight steral inhibiting fungicides were evaluated for efficacy
againgt Bipolaris sorokiniana and Fusarium app. and for
phytotoxicity to wheat (Triticum aestivum L.). Applied as seed
treatments at the rate of 0.1 g a.i./kg the fungicides
bitertanol, imazalil and triadimencl showed no phytotoxic
effects, remaining fungicides exhibited varying levels of
phytotoxicity. The ED 50 was determined by measuring the
radial growth. ED 50 in vitro of B. sorokiniana ranged 10-100
wg/ml for triadimefan, 1-10 ug/ml for triadimencl, Bay HWG
1608, bitertansl, and imazalil, and 0.1-1.0 pgfml for
propiconazole, ectaconazole, and Flutriafen. ED 50 in vitro of
the Fusarium spp. ranged from 1-10 pg/al for imszalil,
triadinefon, and Flutriafen to 10-100 nag/ml for ectaconazole,
bitertanol, trisdimencl, and Bay EWG 1608, and 1-10 ng/ml for
propiconazele.
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STERDL-TIMHIBITING FUNGICIDES FOR CONTROL OF SOUTHWESTERM RUST,
PUCCINIA CACABATA PRESLEY, OK COTTON. Deborah J. Young,

L., M. Sullivan (University of Arizona Cooperative Extension
Service, 450 S. Haskell, Willcox, AZ 85643), and Curtis E.Engle
{Mobay Chemical Corporation, 53-205 Avenida Carranza, La(uienta
Ch 92253).

The fungicides triadimefon (Bayleton), bitertanol {Baycor), and
Bay HWG 1608 were screened for effectiveness in conkrolling
southwestern rust on cotton (Gusstium higsutum L.). Curative
treatments of Baycor and Daylcton were applied at two rates

{2 and 4oz acrive ingredient/acre) at first obasrved rust
{7/18/B4) and at two-wk intervals through B/14/84, Baycor
applications {4oz active ingredient/acre} significantly in-
creased seed cotton yilelds as compared to other curative treat-
ments and contyol, Freventative treatments of Baycor, Bayleton,
and Bay IMC 1608 (same rates as ahove) were applied 6/5/84 and
at threc-wk intervals through 8/8/84. Bay HWG 1608 (4oz active
ingredientfacre) significantly increaged yield as compared to
other preventative and control treatments,
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EFFICACY OF FOSETYL-AL IN CONTEOLLING METALAXYL~SENSITIVE AHMD-
RESISTANT ISOLATES QF PUYTOFHTHORA INFESTRNS. Yalr Samoucha
and Yigal Cohen, Bar-Ilan Unijversity, Israel 52100.

Twenty [our izclates of P infestans, collected in blighted
potake fields in Israel during 1983-1985, were tested for sensi-
bivity to metalaxyl and fosotyl-Al in potted potato {ocv. ARlpha)
plants in growth chambers and in plants growing in plastic
houses. While metalaxyl-szensitive isolates were fully con-
trolled in plants sprayed with 1000 ug a.i./ml fosetyl-al,
metalaxyl-resistant isclates were unaffected in plants similar-
1y sprayed with fusetyl-al, Two interpretations of these data
are suggested:  [i)  ¢ross resistance oocours between the two
fungirides, or {ii} the local fungal population is heterogenqus
compased of Israeli isslates sensikive to both fungicides and
European {(imported) isolates resistank to motalaxyl and insen-—
sitive Lo fogetyi-pl.
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FFFECTS OF FLOODING, CULTIVAR, AND CHEMICAL SECD TREATMENT ON
ALFALFA STAND FSTABLISHMENT AND DAMPING OFF CAUSED BY
PHYTOPHTIORA MEGASPERMA F, SP. MEDICAGINIS. L. H. BHODES, D. K.
Mvers, and P, R. Henderlong, The Ohic State Univ., Columbus 43210,

Tncermictent flooding of field plets for 2 wk after alfalfaseed-
ling emergence reduced plant count (PCY and stand densivy raving
(GDR) 10 wk after scediang in comparigon to non-flooded plots. No
difFerence {P=0.03} in ¥FC between cultivars "Vernal" and "wi-312"
(susceptible and resistant to Phytophthora megasperma f. sp.

medicapinds (Pmm) respecrively) were observed; however, "Verpal"
had significantly higher SDR. Pre-plant seed treatment with

1384 PHYTOPATHOLOGY

metalaxyl {up te 0.3 g a.l./kg seed) or pyroxyfur {up to 1.4 p
a.1./kg seed) did not atfect P{ or 5PR. 1In a preenhouse study,
post-emergence damplng off (PFEDO} at 2 wk was higher, and P{ and
plant height (FH) at 4 wk were lower in field soil (F§} or auto-—
claved, Pmm—inoculated soil (Pmm-IS) it comparison to aucaclaved
soll, PEDO, PC, or PH did not differ between "Vernal" and
"WL-312". PEDO decreased and PC and FH increased with increasing
rates of metalaxyl (up to 0.3 g a.i./ks seed) in Pmm-IS or FS and
with increasing rates of pyroxyfur {up to 1.4 g a.1./kg seed) in Pom-IS.
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SEPARATION ANWD AWALYSIS OF PENTAKETIDE MELANIN METABOLITES 8Y
REVERSE PHASE HPLC. K. H. Wheeler and G. A. Greenblatt.
National Cotton Pathology Research Laboratory, USDA,ARS and
Dept. of Veterinary Physiology and Pharmacology, Texas A&H
University, College Station, TX 77841

Four intermediates and ten related secondary products invalved
in the production of fungal melanin in Verticillium dahliae,
Pyricularia pryzae and a number of ofher imperfect and
ascomycetous fungl were separated using reverse-phase HPLC.
The metabelites were first adsorbed to reverse-phase Sep-Pak
cartridges and then eluted with acidified acetonitrile. They
were then separated on a C-18 column wsing a linear gradient of
acidified acetonitrile. A1l but two of the compounds were
separated with resolution factors of one or mare, These two
compounds could be separated isocraticly. E£xamples are given
where gradient and isocratic systems are used to analyze
melanin metabolites from cultures and enzymic systems, The
technigues should have wide applicablity in future studies,
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CONTROL OF FOLTAR DISEASES WITH FILM~FORMING ANTITRANSPIRANTS.
0. Ziv and R. A. Frederiksen. Dept. of Field Crops, ARD, The
Volcani Center, Bet-Dagan 50200 [srael, and Dept. of Plant
Pathology and Microbiclogy, Texas Agricultural Experiment
Station, College Station, TX 77843.

Several film-forming antitranspirants were evaluated as
protectants from foliar pathogens on sorghum {Sorghum bicolor),
wheat (Triticum aestivum), barley {Hordeum sativum}, hydrangea
{Hydrangea macrophylla) and crapemyrtle {Lagerstroemia
caerulea). The antitranspirants 'Vapor Guard' and *NU-Film' 1
{Miller Chemical and Fertilizer Co.), 'Wilt-Pruf' {Nursery
Speciality), and *Folicote' (Crystal Soap and Chemical Co,
Inc.) reduced powdery mildew and rust in varying amounts, and
effectively controlled some other foliar diseases. A 2-3%
antitranspirant emulsion was sufficient to suppress the
pathogen's development without causing visible phytotoxic
effects or inhibiting plant growth. The antitranspirants
tontrolled diseases as effectively as several commercial
fungicides such as Beromyl, Bayleton, and Tilt.
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DCCHRAFHCE AND CONTROL OF PLANT FARASITIC NEMATODES LN
CREEFING BENTGREASE GOLF GREEHE TN KANSAS, T. Todd and
H. Tiseerat, Department of Plant Patholeogy, Kansas State
University, Manhattan, K5 66506,

Bentgrass greens from two Kansas golf courses with a history
of summer thinning problems were sampled for plant_parasitie
nematodes., Maximum sample populations per 100 cm” goil for



parasitic nematode geners were 704 for Criconemella, 1232 for
Helicotylenchus, 296 for Tylenchorbynchus, and 104 for
Hoplolaimus. Application of ethoprop, isophenphos, and
fenamiphos to a bentgrass green infested with Heljicotylenchus
and Criconemella 5pp. significantly reduced (p=0,1)
Helicotylenchug populations after ! mo. 4After 3 meo, ethoprop
and fenamiphos epntinued Lo suppress populations of
Helicotylenchvus., Ericonemella populations were not
significantly affected by eny treatment. Fenamiphos-treated
bentgrass plugs remeved from plots and placed in the
greenhouse for 122 days had significantly (P=0.05)} higher
accumulat ions of grass clippings than non—treated plugs.
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CERMTNATION O Tilletia indica, T. controversa, AND 1, caties
TELIOSPORES AFTER INGESTION BY VARIOUS ANIMALS. J.L. S5milanick,
M. bLupler, R. Coates, and J.A. Hoffmann. USDA-ARS, Logan UT 84322

Tilletia indica (TIM), T. controversa (TCK), or T. caries {TCT)
teliospores were fod to Leghorn chickens and grasshoppers (Melan-
oplus sanguinipes), and TCT teliospores were placed In the rumen
of a rumen-Fistulated Holstein cow. Teliospores were recovered
from foces and incubated on water agar under optimal permination
conditions, All the feces contained viable teliospores, however,
viahility was reduced comparcd te non-ingested contrwls. Inges-—
tion by prasshuppers reduced teliospore germinacion of TTH, TCE,
and TCT te 70.0, 88.5%, and 89.2% of controls, respectively; only
TIM reduction was significant. Ingestion by chickens reduced TIM,
TCK, and TCT teliospore germination significantly to 46.2, 71.7,
and 8.3% of contrels, respectively. Passage through a cow signi-
Cicantly reduced TCT germination te 36.1% of contrals. TIM and
TCK are sublecl to internaticnal quarantines. Movement of f[eces-
derived fertilizers or of animzls may contribute to dispersal of
these pathogens.
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REDUCTION OF BEAN SEED EMERGENCE BY VACUUM INFILTRATION WITH
BACTERIAL PATHOGENS. J. R. Venette. Dept. of Plant Pathology,
North Dakota State University, Fargo, NO 58105

Bean seeds heavily contaminated with hacterial pathogens
often fail to germinate or emerge. This study determined the
level of Pseudemonas pathogen contamination that reduced bean
emergence. Pregerminated Phaseolus vulgaris pinte and kidney
bedn seeds were vacoum infiltrated with foor dilutions of
Pseudemonas syringae pvs. phaseolicela and syringae, and were
planted in sterile vermicylite in the greenhouse. Seeds vacuum
infiltrated with water or untreated beans served as controls.
Emergence was evaluated seven days after iafiltration. Py.

sgrfngae significantly reduced emergence of kidney {LDgg=5.6X 6

angd pinto beans {LDgp=1.5X10%) when infittrated with 3X10
or 3x10% ¢fu/ml, Emergence of beans treated with con-
centrations of 300 and 3 cfu/ml were not significantly dif-
ferent from controls. Only infiltration with 3X200 cfu/ml of
pv. phaseplicola significantly reduced emergence of pinto beans
(Lnsg=2.2x103), but infiltration with 3X108 or 3X104 cfu/ml
significantly reduced emergence of kidney beans (LDgg=9.1X165),
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EVALUATION OF SEED TREATMENTS FOR ERADICATION OF XANTHOMONAS
CAMPESTRIS PY. TRANSLUCENS FROM WHEAT SEED. R. L. Forster,

Univ, Idaho Res. & Ext. Ctr., Kimberly, ID 8334} and H., W,
Schaad, Dept. P1., Soil & Ent. Sci., Univ, idaho, Moscow, ID
83843,

Several seed treatments were evaluated for eradicating
Xanthemonas campestris p.v. translucens (Xct) from wheat seeds,
Haturally infected seeds were reated with methoxyethylmercury
acetate, methoxyethyImercury chloride, phenylmercury acetate,
cupric hydrexide, calcium hypochlorite, sodivm hypochlorite,
calcium propionate, and acidified cupric acetate [ACA). After
treating, seeds were assayed for Xct by 1) plating seeds and
washings onto XTS agar and 2) sowing treated and untreated
seeds in plots in Kimberly, ID. Xct was detected by laboratary
assays in all treatments except ACA., In 1983 black chaff
develeped from 211 treatments except ACA. In 1984, black chaff
developed in 2ll treatments but was significantly Tess in ACA
which was similar to check plots planted with seed having only
4 trace level of the pathogen,
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MICROFLORA ASSOCIATED WITH COMMON WHEAT VARIETIES IN TEXAS.
Mathieson, J.T. and T.M, Mathieson. Research associate Texas
agricultural Experiment Station, Vernon, Texas and independent
plant pathologisk, ¥ernon, Texas 76384,

Seed harvested from eight hard red winter wheat varieties grown
in research tests in Eive locations in Texas in 1984 were
analyzed to determine fungal infestations, Varieties examined
ware Chishelm, Hawk, Mit, Payne, Sandy, Scout 66, Sturdy, and
TaM-105. Seeds were obtained from plots located at Bushland,
Chillicothe, Dallas, Overton, and Temple. One hundred Fifty
seeds of each variety were surface sterilized and placed onto
PDaA amended with streptomycin sulfate (200 pgfml). Plates were
incubated at Z3C for 5-7 days and the total number and typas of
fungal colonies deterwmined., Seeds were also scored for
discoleration. Significant differences existed between
locations but not varieties with reference to total colonies
and seed discoloration. Common fungi present and freguency
range were Altermaria spp. (23-80%), Bipolaris app. (1-10%),
and Fusatium spp. (D.4—-1,5%).

847

eguiseti in the south western San Juaquin valley of califarnla.
G.C. Adamg and R.G. Grogan;: Dept of Botany and Flant Pathology.,
MSU, E. Lansing, ML 48824 and Dept of Plant Pathology, U of CA,
Davis, CA 95616,

1f soil temperatures remain cool, 15-189cC, following sowing,
growth of seedlings ls greatly ceduced and hypocotyls exhiblt
dry sunken lesions. Symptoms are reproducibie in seedlinga
grown at 15%C root temperature (27°C air temperature) in
chlorepicrin fumigated sollas reinfested with F. eguisetl
{12,000 macroconidla/g alr dried sejil). After 14 daya growth,
seediings in the infested aoil were smaller by 40% in fresh
weight than seedlings in fumigated scil. Charscteristic lesicns
were present op hypocotyls and Koch's postulates were satisfled,
gram air-dried soil. Disease symptoms and F. eguiseti were not
found in surveys of central and northern melon growing areass of
the valley.
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