Scientific News

Microorganisms can be divided into four
classes based on the method used for
osmoregulation under water stress
conditions, according to comprehensive
studies and a review of the literature by R.
F. Harris of the University of Wisconsin,
Madison. Class I and class II micro-
organisms are mainly gram-negative
bacteria. The cells of these microorganisms
have a solution water potential of about
—7 bars, owing to the solutes naturally
present in the cytoplasm, ie, basal
intermediary metabolites. Class I
microorganisms cannot induce or
accumulate compatible solutes and
therefore lose turgor and stop growing at
about —7 bars, lower if solutes are
absorbed from the environment or the
cell wall shrinks. Class II microorganisms
can induce and accumulate compatible
solutes (eg, amino acids, polyols) and
therefore can osmoregulate below —7
bars in response to water stress. Spirillum
spp. are class I microorganisms and
Pseudomonas, Escherichia, and Klebsiella
spp., class II. Class III microorganisms
include gram-positive bacteria and have a
normal cellular solution potential of
about —25 bars. Such cells in pure water
(water potential = 0) would have +25 bars
turgor, which Harris suggests accounts
for the strong wall of these bacteria.
However, like class 1 microorganisms,
they cannot induce compatible solutes
and therefore lose turgor when in
equilibrium with an environment of —25
bars, except to the extent that solutes are
absorbed from the environment. Class [V
microorganisms include most strepto-
mycetes, certain yeasts, filamentous
fungi, and halophilic bacteria. They are
similar to class III microorganisms but
are able to osmoregulate by induction
and accumulation of compatible solutes
and therefore can maintain turgor and
are able to grow in drier environments.
(Water Potential Relations in Soil Micro-
biology, J. F. Parr et al, eds. Soil Science
Society of America Special Publication
No. 9)
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Maize sterile stunt virus (MSSV) is the
name given by R. S. Greber of the
Queensland Department of Primary
Industries, Indooroopilly, Australia, to a
rhabdovirus causing severe stunting and
sterility of a few susceptible maize
genotypes and reported earlier by him to
occur in Australia. Most maize lines are
resistant and resistance is highly
dominant genetically. Field incidence of
infection often exceeds 90% in susceptible
lines, some of which have been used in
breeding programs. Particle dimensions
are 230 X 50 nm in negative stain and

255 X 45 nm in thin section. Symptoms
resemble those produced by maize
mosaic virus (MMYV), also a rhabdovirus,
but the two viruses differ in several
respects. MSSV does not affect maize
lines susceptible to MMV, and its main
vector, Sogatella longifurcifera (a
delphacid planthopper), is not reported
to be a vector of MMV. Also, particles of
MSSYV are found only in the cytoplasm of
infected cells, whereas particles of MMV
bud from the inner nuclear membrane of
host cells and accumulate in the
perinuclear space and associated cisternae
of infected cells. Maize is the only
common host of the two viruses. MSSV
also infects wheat, barley, triticale, and
certain grasses. A major source of the
virus is barnyardgrass (Echinochloa
colona), a common weed in maize
plantings in eastern Australia. (Aust. J.
Agric. Res. 33:13-23)
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In segregating families representing five
winter wheat cultivars differing in height
and in resistance to Septoria nodorum
and reciprocally crossed in all combi-
nations, height and resistance were
positively correlated, report P. R. Scott,
P. W. Benedikz, and C. J. Cox of the
Plant Breeding Institute, Cambridge,
England. The correlation could not be
explained by chance association between
the two characters. Rather, the association
involves linkage or, more likely,
pleiotropy. The authors offer several
mechanisms to account for pleiotropy: S.
nodorum is less able to move by water-
splash dissemination to the upper leaves
and ears on taller plants; microclimate
limits infection more in the canopy of a
taller crop; or genetically taller plants are
inherently more vigorous and hence more
resistant. Resistance was also related
somewhat to lateness, independent of
height. The authors suggest that since S.
nodorum infects older tissue more readily
than younger tissue, perhaps advanced
lines become more susceptible earlier in
the season. One implication for plant
breeding is the possible need to select
resistance at a given height. (Plant
Pathol. 31:45-60)

o O o

Previous reports on the occurrence and
distribution of 4zotobacter spp., the free-
living, aerobic nitrogen-fixing bacteria,
have indicated highest populations in
moist or irrigated soils but a general
absence in nonirrigated soils. W. H.
Fuller and K. Hanks of the Arizona
Agricultural Experiment Station, Tucson,
found Azotobacter spp. in abundance in

nonirrigated desert soils of the Southwest,
including dry arroyos and rangelands. At
one study site, mean population values
for alfalfa fields, rangelands, home
gardens, stock ponds, and virgin desert
soils were, respectively, 1.5 X 10%, 2.3 X
10%, 3.1 X 10%, 1.1 X 10% and 4.6 X 10°.
The findings support other recent reports
of wide distribution of Azorobacter spp.
in arid and semiarid soils of Iran and
Egypt. The authors submit that historical
concepts about a general absence of these
bacteria in harsh soil environments are in
error. (Plant Soil 64:355-361)
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Armillaria mellea depends on a woody
food base for some nutrients during
growth as rhizomorphs through soil but,
all other factors being equal, the amount
of growth is determined mainly by the
nutrient content of the soil, according to
D. J. Morrison of the University of
Cambridge, England. Depletion of
nitrogen, phosphorus, and potassium
from the food base was no greater by
good rhizomorph growth in soil with high
organic matter levels than by poor
rhizomorph growth in mineral soil, even
though rhizomorphs from soil high in
organic matter contained more nitrogen
and potassium than those from soil low in
organic matter. Nutrients absorbed along
the rhizomorph were translocated toward
the tip rather than the food base. The
author suggests the greater supply of
nutrients in the humus layer of soil than
in the impoverished mineral subsoils
accounts for rhizomorph growth and
concludes that the soil is the principal
source of nutrients. (Trans. Br. Mycol.
Soc. 78:201-207)
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Sporulation of the flax rust fungus
(Melampsora lini) in axenic culture on
chemically defined medium was enhanced
by “mimicking” an epidermis on top of
the mycelium, report R. Boasson and
M. Shaw of the University of British
Columbia, Vancouver. Parafilm or other
material relatively impermeable to gas
exchange placed in direct contact with the
mycelium increased sporulation 10-fold
or more. The effect was strictly localized
to the areas in contact with the film.
When film was applied before a certain
critical age of the mycelium, the effect
persisted and spores continued to form
for a few days after film removal; when
film was applied after the critical age, the
effect declined. The authors offer several
physical effects in addition to restriction
of gas exchange to explain the effect.
(Exp. Mycol. 6:1-6)
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APS SUSTAINING ASSOCIATES

ABBOTT LABORATORIES, North Chicago, IL
AG-TECH INSTRUMENT CO., Savannah, GA

AMERICAN ASSOCIATION OF NURSERYMEN, INC., Washington, DC

AMERICAN CYANAMID CO., Princeton, NJ

AMERICAN HOECHST CORP., Somerville, NJ

ARIZONA AGROCHEMICAL CO., Phoenix, AZ

BASF WYANDOTTE CORPORATION, Parsippany, NJ

BUCKMAN LABORATORIES, INC., Memphis, TN

BUTLER COUNTY MUSHROOM FARM, INC., Worthington, PA

CAMPBELL INSTITUTE FOR AGRICULTURAL RESEARCH,
Cinnaminson, NJ

A. L. CASTLE, INC., Morgan Hill, CA

CHAPMAN CHEMICAL COMPANY, Memphis, TN

CHEVRON CHEMICAL COMPANY, Richmond, CA

CHEVRON CHEMICAL COMPANY, San Francisco, CA

CIBA-GEIGY CORP., Agricultural Division, Greensboro, NC

DEKALB AG RESEARCH, INC., Dekalb, IL

DEL MONTE CORP., San Leandro, CA

DIAMOND SHAMROCK CORPORATION, Cleveland, OH

DIFCO LABORATORIES, Detroit, MI

DOW CHEMICAL CO., Midland, MI

E.1. DU PONT DE NEMOURS & CO., Wilmington, DE

FBC CHEMICALS, INC., Wilmington, DE

FERRY-MORSE SEED CO., San Juan Bautista, CA

FMC CORP., Agricultural Chemical Division, Middleport, NY

FRITO-LAY, INC., Irving, TX

FUNK SEEDS INTERNATIONAL, INC., Bloomington, IL

GREAT LAKES CHEMICAL CO., W. Lafayette, IN

JOSEPH HARRIS CO., INC., Moreton Farm, Rochester, NY

H. J. HEINZ CO., Pittsburgh, PA

ICI AMERICAS, INC., Goldsboro, NC

ILLINOIS CROP IMPROVEMENT ASSOCIATION, INC,, Urbana, IL

ILLINOIS FOUNDATION SEEDS INC., Champaign, IL

KALO AGRICULTURAL CHEMICALS, INC., Quincy, IL

ELI LILLY & CO., Elanco Products Co. Division, Indianapolis, IN

MALLINCKRODT, INC,, St. Louis, MO

MERCK & CO., INC., Rahway, NJ

MOBAY CHEMICAL CORPORATION, Kansas City, MO

MOBIL CHEMICAL COMPANY, Richmond, VA

NOR-AM AGRICULTURAL PRODUCTS, Naperville, IL

NORTHRUP KING & CO., Minneapolis, MN

OCCIDENTAL CHEMICAL CO., Lathrop, CA

OGLEVEE ASSOCIATES, INC,, Connellsville, PA

OLIN CORPORATION, Agri Division, Little Rock, AR

P-A-G & CARGILL SEEDS, Aurora, IL

PENNWALT CORP., Tacoma, WA

PFISTER HYBRID CORN CO., El Paso, IL

PFIZER, INC., Chemical Division, TEKCHEM, Brooklyn, NY

PFIZER GENETICS, INC., St. Louis, MO

PIONEER HI-BRED INTERNATIONAL, INC., Johnston, IA

PPG INDUSTRIES, INC,, Pittsburgh, PA

RHONE-POULENC INC., Monmouth Junction, NJ

ROHM AND HAAS CO., Philadelphia, PA

SANDOZ, INC., East Hanover, NJ

0. M. SCOTT & SONS, Marysville, OH

STAUFFER CHEMICAL CO., Mountain View, CA

SUN PETROLEUM PRODUCTS COMPANY, Philadelphia, PA

TIFA LIMITED, Millington, NJ

TROPICAL AGRICULTURE RESEARCH SERVICES (SIATSA),
United Brands Co., La Lima Cortes, Honduras, C.A.

UNIROYAL CHEMICAL, Bethany, CT

THE UPJOHN CO., Kalamazoo, MI

WONDER LIFE CORPORATION OF AMERICA, Des Moines, IA

YODER BROTHERS, Barberton, OH
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