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ABSTRACT mowing contribute to the dispersal of
Hagan, A. K., and Larsen, P. 0. 1985. Source and dispersal of conidia of Drechslera poae in conidia of D. poae.
Kentucky bluegrass turf. Plant Disease 69:21-24. The objective of this study was to

determine the site of conidium production
Populations of conidia of Drechslerapoae in Kentucky bluegrass turf and the atmosphere were as well as the seasonal and diurnal
monitored in 1979 and 1980. Leaf litter clippings, not thatch, were found to be the primary source of occurrence of airborne conidia of D. poae
conidia. Conidia were first detected in leaf litter in late March. Populations of conidia in leaf litter within a field of Kentucky bluegrass
were highest in May and June and fell to near zero by July. Airborne conidia were most numerous throughout the growing season.
in mid-May through June, whereas few conidia were detected in early April to mid-May. Very few
conidia were collected from early July through the remainder of the season. Diurnal conidial
release was highest at 1200-1600 hours and correlated negatively with decreases in relative
humidity. MATERIALS AND METHODS

Inoculum source. Samples of thatch,
the layer of living and dead stems and

Melting-out caused by Drechslera Limited information concerning the roots between the foliage and soil, were
poae (Baudys) Shoem. (=Helmintho- seasonal and diurnal dispersal of conidia collected weekly from 26 March to 21
sporium poae Baudys, H. vagans of Drechslera spp. on turfgrasses is November 1979 and from 17 March to 10
Drechs., and D. vagans (Drechs.) available. Meredith (14) noted that July 1980 with a 2.5-cm-diameter soil

Shoem.) is recognized as an important airborne conidia of D. gigantea (=H. probe from a 95-m 2 plot divided into 64

disease throughout the range of Kentucky gigantea) over bermudagrass turf subplots. Leaf litter, composed of
bluegrass (2,3,5,6,8,9,17). Two distinct displayed diurnal periodicity with partially decomposed leaf clippings, was
phases of melting-out generally develop maximum conidial concentrations occur- collected weekly from four subplots from
during the growing season. The leaf spot ring at 1000 hours. It was also observed 16 August to 21 November 1979 and from
phase is most visible during the spring that few conidia of D. gigantea were 15 March to 10 July 1980. Before
and fall, whereas the crown rot phase is collected during hot weather, whereas processing, each sample was air-dried at
most prominent during the summer highest concentrations of airborne room temperature to prevent further
(2,5,6). conidia were trapped on days following conidium production.

It has been speculated that Kentucky periods of rain or heavy dew (14). Conidia of D. poae were separated
bluegrass thatch (5), leaf litter (2-5), or Seasonal periodicity of airborne conidia from thatch and leaf litter using the
lesions on diseased living plants (8) may of D. poae has been found to coincide mineral oil flotation technique (13) as
serve as the principal source of conidia of with the development of leaf spot modified by Colbaugh and Endo (4). Ten
D. poae. Large populations of conidia of symptoms on Kentucky bluegrass in the grams (dry weight) of thatch or 5 g (dry
Bipolaris sorokiniana (=H. sorokinianum) spring (18). Nutter et al (18) have also weight) of leaf litter was placed in a flask
and Helminthosporium spp. have been
found on Kentucky bluegrass and
bermudagrass leaf litter, respectively
(3,4). Halisky and Funk (8) noted that 800
sporulation of D. poae on naturally Leaf litter 1980
infected leaves of Kentucky bluegrass was uJ 7 0 0  Thatch
heaviest from October to April and -
lowest from May through September. ¢r
Hagan (7) observed that sporulation of • 600

D. poae was fourfold to 10-fold greater m
on detached Kentucky bluegrass leaves co
than on intact leaves. H- 500
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Fig. 1. Populations of conidia of Drechslera recovered from leaf litter and thatch samples collected
© 1985 The American Phytopathological Society from Kentucky bluegrass turf in 1980.
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containing 100 ml of distilled water. The allowed to settle. Four plates were (G-R Electric Manufacturing Co.,
flask was shaken vigorously for 3 min and prepared from each l0-g thatch or 5-g leaf Manhattan, KS) or a Burkard 7-day
the suspension filtered through a 200- litter sample. Six fields were examined at continuous spore sampler (Burkard
mesh screen to remove debris. The filtrate X60 of each plate with a dissecting Scientific Ltd., Rickmansworth, Hert-
was poured into a graduated cylinder, microscope and the number of conidia fordshire, England).
brought to a volume of 100 ml, was recorded. The area of the microscope The Kramer-Collins spore trap was
distributed into 25-ml aliquots, and field and petri plate was calculated and adjusted to operate for about 23 mi/hr
centrifuged. The supernatant was the number of conidia in the four plates during a 24-hr period at a flow rate of 35
discarded and the pellet mixed with 5 ml totaled. The number of conidia per gram L/hr through an orifice 15 cm above the
of light mineral oil. About 20 ml of (dry weight) of sample was calculated and turf. Particulate matter was deposited on
double-distilled water was added to the recorded. a glass slide coated with WD-40. Samples
mineral oil-soil suspension and mixed in Conidium trapping. Airborne conidia were collected with the Kramer-Collins
a Vortex mixer to form an emulsion that of D. poae were collected with a Kramer- trap from 10 April to 10 July 1979. Slides
was poured into a glass petri dish and Collins intermittent band spore sampler were changed daily, stained with 0.5%

cotton blue in lactophenol, and examined
for conidia of D. poae.

The Burkard spore trap operated at
flow rate of 11 L/ min through an orifice

300- iI.... 97. 9 1 980. 30 cm above the turf from 27 July to 2
November 1979 and from 4 April to 11
August 1980. Tapes collected weekly
from the trap were cut in 48-mm strips,

250 mounted on glass slides, stained with
0.5% cotton blue in lactophenol, and
examined at X100 and 430 with a

0 200 compound light microscope. The number
of conidia of D. poae collected during
each 2-hr period was recorded.

E 150 Both spore traps were placed in an 11
5 acre common Kentucky bluegrass (Poa

pratensis L.) field naturally infested with
0 100 D. poae at the ChemLawn Research
O Facility in Milford Center, OH. The

spore traps were situated to take
50 advantage of the prevailing west-south

winds. Turf was maintained at a height of
3.8-5.1 cm, irrigated when necessary, and

0 treated in early spring with herbicides to
0200 0400 0600 0800 1000 1200 1400 1600 1800 2000 2200 2400 control broadleaf weeds. Irrigation was

HOURS recorded as rainfall.
Fig. 2. Diurnal periodicity of airborne conidia of Drechslera poae within a field of Kentucky Meteorological equipment. A hygro-
bluegrass in 1979 and 1980. thermograph (Weather Measure Corp.,

Sacramento, CA), an anemometer
(Weather Measure Corp.), a leaf wetness
meter (14), a pyranograph (Weather

90- Measure Corp.), and a recording rain
N No DATA 1979 gauge (Meteorology Research Inc.,

80 Altadena, CA) were installed in a 1.5-I
enclosure near the spore traps. Ambient
air and turf microclimate temperatures

70- were monitored with T-type thermo-
couples placed in Kentucky bluegrass turf

rr 50 m from the enclosure. Thatch
O temperature means were reported as the

-1- daily average of the hourly readings.
€• 50.Disease incidence. Incidence of the
~crown rot and leaf spot phase of melting-
< [ out was monitored weekly from March

5-_40 through November 1979 and from March
Z through July 1980. Disease incidence was

S0- expressed as the percentage of plants with

lesions on the crowns or leaves in a 25-
plant sample.

20-

RESULTS
10 Inoculunm source. Leaf litter consisting

of partially decomposed Kentucky
bluegrass leaf fragments was the primary

API MA.UE JL UUT ETME COE source of conidia of D. poae, whereas
APRI MA JUN JUY AUUST SEPTMBE OCTBER thatch was a minor source of inoculum

Fig. 3. Daily counts of airborne conidia of Drechslerapoae collected in 1979 with a Kramer-Collins (Fig. 1). Relatively few conidia were
(10 April-10 July) and Burkard spore sampler (27 July-I November). collected from leaf litter samples from
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August to November 1979. In 1980, ment by about 2 wk. Increases in disease numbers of airborne conidia were not
conidia were first detected in leaf litter in incidence followed the detection of trapped until disease development was
late March and conidial populations sizable populations of conidia of D. poae well advanced in May. Incidence of leaf
gradually increased through May (Fig 1). on leaf litter in mid-May. Leaf spot and spot and crown rot remained high
Highest populations of conidia were crown rot incidence remained high through May and June, when airborne
noted on leaf litter collected from mid- throughout May and June, when conidia conidia were most numerous. As in 1980,
May through late June. A sharp decrease on leaf litter were most numerous. Turf a decline in disease incidence began
in conidium populations was observed in began to recover in July after conidial several weeks after collection of airborne
early July. production on the leaf litter declined, conidia decreased in late June. Incidence

Populations of conidia of D. poae in The relationship between disease of both phases of melting-out continued
the thatch of Kentucky bluegrass turf did incidence and number of airborne to decline throughout the summer and
not approach those in the leaf litter. No conidia was not as clear in 1979 as in 1980 fall of 1979. This occurrence may have
more than 35 conidia per gram (dry (Fig. 6). Substantial increases in both been a result of the very low populations
weight) of thatch were detected in any phases of melting-out occurred before the of airborne conidia available to serve as
sample collected in 1979. In 1980, spore trap was operational. Significant inoculum during this period.
populations did not exceed 20 conidia per
gram (dry weight) of thatch anytime
during the spring (Fig 1).

Influence of thatch temperature on 90 229 1176
conidial concentrations in leaf litter. At * NO DATA 1980
mean daily thatch temperatures of 12-18 80
C, populations of 400-700 conidia per
gram (dry weight) were recorded on
Kentucky bluegrass leaf litter. Below 12 70
C, fewer than 400 conidia per gram (dry cc
weight) were noted on leaf litter. D
Conidium production almost completely 0 60
stopped in July when temperatures
exceeded a mean of 20 C. E 50

Diurnal periodicity of conidial disper- <
sal. The incidence of airborne conidia of 0
D. poae followed a diurnal pattern in Z 40

0
1979 and 1980 (Fig 2). Substantial 0O
increases in the number of conidia 30
trapped between 0800 and 1000 hours was
negatively correlated with decreases in
relative humidity (r = -0.531). There was 20
no correlation between conidial dispersal
and rainfall, leaf wetness, wind speed, 10
and temperature. The occurrence of
airborne conidia was highest between *
1200 to 1600 hours both years. 0 MUL.

Seasonal periodicity of airborne

conidia. Similar patterns of the perio- Fig. 4. Daily counts of airborne conidia of Drechslerapoae collected in 1980 with a Burkard spore
dicity of airborne conidia of D. poae were sampler (4 April-1I1 August).
observed in 1979 and 1980 (Figs. 3 and 4).
In both years, airborne conidia were first
detected sometime in early to mid-April.
Few airborne conidia were collected 100 Leaf spot
through early May. Airborne conidia Leafn sotCrown/,|
were most numerous from mid-May untilthe end of June. Daily totals during this '
period varied from as few as one to 229 80\
conidia per cubic meter. Sharp decreases /w
in the number of airborne conidia 0t f,'~jx v

z/
trapped were observed between late June w tl
1979 and early July 1980. Collection of • 60
low numbers of airborne conidia• 0 ,,
continued as long as the spore traps ,
remained operational in 1979 and 1980. • / ..
Slight differences in the seasonal < 40 •]

periodicity of airborne conidia of D. poae t.
between 1979 and 1980 probably
reflected differences in weather variables
and disease development during those 20/

2 yr.
Disease incidence. A close relationship -

between leaf spot and crown rot incidence 0
and seasonal periodicity of conidia of D. 24 31 7 14 21 28 5 12 19 26 2 9 16 23 30 7 14
poae was noted in 1980 (Fig. 5). From late MARCH-f------APRIL -------MAY------4-----UNE------*-JULY
March to early May, detection of conidia Fig. 5. Incidence of the leaf spot and crown rot phase of melting-out of Kentucky bluegrass in 1980.
on leaf litter preceded disease develop- Data expressed as percentage of plants diseased in 25-plant sample.
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litter should be closely evaluated as a

100 1979 technique to reduce inoculum.
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