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ABSTRACT

Stephens, C. T.,and Powell, C. C. 1982. Pythium species causing damping-off of seedling bedding
plants in Ohio greenhouses. Plant Disease 66:731-733,

Among 22 isolates comprising 12 Pythium species causing damping-off of bedding plants, the
P. ultimum isolates were most consistently virulent. Ina survey of Ohio bedding plant greenhouses,
P. ultimum was isolated most frequently. All P. ultimum isolates collected demonstrated consistent
virulence. Because the test conditions closely approximated the seed germination and incubation
conditions in most of the greenhouses, the results suggest that P, wltimum is the primary damping-
off Pythium species in Ohio bedding plant greenhouses.
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Seedling damping-off is a serious
disease problem for the bedding plant
industry (3,5,7,11), and at least 10
Pythium species cause damping-off of
bedding plants(1,2,4,6,8,12). Formulation
of improved disease management strate-
gies is complicated by the lack of
information on relative prevalence of
these species in bedding-plant green-
houses. Knowledge of speciation is
needed to investigate the possibility of
host specificity in bedding plants and to
aid in understanding the epidemiology
and virulence of the pathogens. A
technique recently developed in our
laboratory allows rapid testing of many
fungal isolates on many types of plants
for their ability to cause postemergence
damping-off (14). Using this method, we
investigated isolates of Pythium species
reported to cause postemergence
damping-off and isolates we collected
from Ohio greenhouses that produce
bedding plants.

MATERIALS AND METHODS
Isolates of Pythium species reported
to cause damping-off (1,2,4,6,8,12) were
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obtained from A. F. Schmitthenner (Ohio
Agricultural Research and Development
Center, Wooster 44691). The species we
tested were P. ultimum Trow, P, irregulare
Buisman, P. debaryanum Hesse,
P. aphanidermatum (Edson) Fitzp.,
P. spinosum Sawada, P. vexans deBary,
P. sylvanicum Campbell and Hendrix,
P. mamillatum Meurs, Wortelrot,
P. pulchrum von Mindon, P. paroe-
candrum Drechs., P. heterothallicum
Campbelland Hendrix,and P. graminicola
Subr,

The isolates were tested for virulence
by a postemergence inoculation method
we developed (14). In this method, seeds
of host plants were sown thickly in rows
in 10-cm-diameter pots containing a
water-saturated peat-vermiculite medium
(Jiffy Mix, Jiffy Products Corp.,
Chicago, IL). At seedling emergence,
inoculum (12 mm thick, 12 mm in
diameter) removed from the advancing
edge of a 36-hr potato-dextrose agar
(PDA) culture was buried 0.5 cm deep at
one end of the seedling row. After
inoculum was introduced, the pots were
watered well, placed in a plastic bag, and
incubated on a shaded greenhouse bench
at 26 C, After 9 days, the length of the
seedling row with damping-off was
recorded. Four replications were made of
each isolate in each test.

Ininitial studies, 22 isolates of Pythium
were used to inoculate nine commonly
grown bedding plants (seeds obtained
from George J. Ball Co., Chicago, IL):
tomato (Lycopersicon esculentum Mill.
‘Early Girl"), pepper (Capsicum frutescens
L. *California Wonder’), cabbage ( Brassica
oleracea var. capitata L. ‘Golden Acre’),
ageratum (Ageratum houstonianum
Mill. ‘Blue Blazer’), impatiens (Impatiens
wallerana Hook. ‘Dwarf Blaze’), celosia

(Celosia argentea L. Ann. ‘Red Fox’),
salvia (Salvia splendens F. Sellow ex
Roem. & Schult ‘Fireball’), eggplant
(Solanum melongena var. esculentum
Nees ‘Black Beauty’), and vinca (Vinca
major L. ‘Little Blanche’). These species
were chosen because they were regarded
in the industry as problem crops. The test
was repeated and Pythium isolates that
were not pathogenic in these first two
tests were tested a third time on
impatiens, pepper, ageratum, and
tomato.

Pythium species associated with
damping-off in bedding-plant green-
houses in northwest Ohio were collected
during the 1974-1975 production season,
Several diseased seedlings were removed
from seedling flats at each greenhouse,
shaken to remove excess soil, and placed
on separate plates of PDA (Difco
Laboratories, Detroit, MI) and Pythium
selective sucrose, asparagine, penta-
chloronitrobenzene, benomyl, neomyecin,
chloroamphenicol agar media (13). The
plates were stored at 24 C and examined
once every 24 hr for 4 days. Emerging
fungal colonies were transferred each day
to fresh PDA or the Pythium selective
medium for identification.

The Pythium isolates obtained were
identified to species, then tested for
pathogenicity on impatiens. Any isolate
that appeared to be nonpathogenic on
impatiens was retested on ageratum,
pepper, and tomato,

RESULTS

In initial studies with the 22 Pythium
isolates, P. aphanidermatum isolate 246
and six P. wltimum isolates caused
damping-off of all nine bedding plant
species, with the exception of isolate 32
on ageratum (Table 1). P. irregulare
isolate 197 was pathogenic on all nine
species and isolate 250 was pathogenic on
eight of the nine. P. debaryanum isolate
228 was pathogenic on six crops. P.
spinosum isolate 28 caused damping-off
of all the plant species except ageratum.,

Several other Pythium isolates caused
little or no damping-off and were not
included in Table 1. P. vexansisolates 129
and 72 from geranium, P. sylvanticum
isolates 78 and 79 (source unknown) and
P. mamillatum isolate 37 caused slight
damping-off of impatiens. They were not
pathogenic on the other eight test hosts,
P. irregulareisolate 33 from geranium, P.
pulchrum isolate 93 from bedding crop
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Table 1. Pathogenicity of Pythium species on commonly grown bedding plants in Ohio

Length (cm) of seedling row with damping-off” after 9-day incubation at 26 C

Species”

Isolate number Tomato Ageratum Pepper Impatiens Cabbage Celosia Salvia Vinca Eggplant
P. ultimum

248 (tomato) 3jg+ 18 20%+13 7.0+04 7.5+£0.0 35+27 50x2.1 53+ 1.4 58+ 1.1 55X 1.5

32 (chrysanthemum) 0.3 + 0.3 0.0 58+12 58+ 1.0 1.§x 12 25106 38+ 12 3RE12 38+ 1.1

166 (pansy) 3505 48+25 23+07 38+038 5020 7.0+ 0.1 20+06 25+ 1.2 28+21

249 (vinca) 63+ 1.0 7.5%0.0 3BE 1.6 38+22 35+07 50% 1.7 5.8+06 5810 58+ 12

247 (pepper) 25+0.7 is5x1s5 20+04 20+0.7 25% 1.7 38+20 6.8+ 04 70207 48+ 15

251 (bedding-plant

soil) 03+04 4.5+32 6.0+ 1.0 45+20 35207 §5%x1.2 6.5+04 73+03 58+06

P. irregulare

197 (heather) 3g+ 1.0 35+1.7 0807 38+0.7 20+08 0.8+07 58+ 1.2 75+0.0 55+ 1.6

250 (ivy geranium) 1.5+£06 1.3+09 0.0 08+03 0807 1.5+0.8 7.5+00 7.5+ 00 7.5+ 0.0
P. debaryanum

213 (potato) 45+09 38+ 1.1 58+41 7.0+£09 38201 38+ 1.2 73203 7.5+ 0.0 63+ 1.2

228° 0.0 0.0 0.0 20 1.6 1.0 £ 0.7 0.8+05 08+03 6.0+ 16 20+ 08
P. aphanidermatum

246 (pepper) 1.3+0.5 1.3+0.8 53+28 73202 60+ 12 7.4+0.2 58+ 1.4 58+ 1.8 58+03
P. spinosum

28° 03+04 0.0 28+ 1.8 58+ 138 1.3+ 1.0 4.1+25 6.5+08 68+ 1.2 6.0+ 1.1

*Isolates originally obtained from A. F. Schmitthenner, Wooster, OH. Only isolates exhibiting pathogenicity are included.
"Maximum length of row was 7.5 cmin a peat-vermiculite medium in 10-cm-diameter plastic pots. Each number is the mean of four replications, followed

by the standard deviation of the replicates.
“Original host plant not known.

Table 2. Damping-off of impatiens caused by
Pythium species isolated from bedding plants
in Ohio greenhouses

Length (cm) of
seedling row”
with damping-off

series of experiments and thus were not
statistically compared. The trends in the
data suggest that vinca, eggplant, and
salvia were more susceptible to most
Pythium species and that tomato and
ageratum were less susceptible. However,

Braun, P. paroecandrum, P. hetero-
thallicum, and P. graminicola were not
pathogenic on the plants by our testing
method, which closely reflects the seed
germination and incubation conditions in
Ohio greenhouses. In addition, the five

Species after 9-day incubation specific host-pathogen combinations did species were not isolated from seedlings
Isolate number® at 26 C not follow these trends. For instance, with damping-off in Ohio greenhouses.
B ultimiin P. debaryanum isolate 228 caused only The species may, of course, be pathogenic
1 40+ 08 slight damping-off of most crops tested in other environmental conditions or on
2 7.5+0.0 but severe damping-off of the vinca. other hosts. Many of the reported
3 73£03 P. ultimum isolate 249 caused severe pathogenicity tests with these species
6 7.5%00 damping-off of tomato and ageratum involved wounding, heavy infestation of
8 55+09 plants, the least susceptible crops, and soil in preemergence damping-off tests,
S ;2 f g% only querate damping-off of impatiens, or flooded soils (7-11). These F:onditions
14 63407 which is one of the most susceptible are not common in bedding plant

15 75+00 crops. greenhouses.
16 70+0.1 Eleven isolates of P. ultimum, one of Certain hosts appeared to be generally
18 53+0.5 P. aphanidermatum, one of P. oligandrum more susceptible to Pythium damping-
P. aphanidermatum Drechs., three of P. irregulare, and two off, and our results with some of the
4 7.5+00 soilborne (nonsporangium-producing) isolates suggest fungal specificity for
P. oligandrum Pythium spp. were isolated from certain crops. In several instances, an
; 5 0.0 seedlings with damping-off collected in isolate caused damping-off of only a few
P. irregulare SR the survey. All but the P. oligandrum plants of many of the bedding plant
; 58402 isolate were pathogenic on impatiens species tested but caused dampin_g-off of
17 33408 (Table 2). The P. oligandrum isolate was many plants of one or two species. The
Pythium sp. also not pathogenic on tomato, ageratum, significance of such host specificity on the
10° 75+00 and pepper. epidemiology of Pythium species causing
11° 50+0.3 damping-off of bedding plants cannot be
Control 0.0 evaluated further until more detailed

*Number for isolate in collection made during
this survey.

"Maximum length of row was 7.5 cm in a
peat-vermiculite medium in 10-cm-diameter
plastic pots. Each number is the mean of four
replications, followed by the standard
deviation of the replicates.
“Nonsporangium-producingisolatesfrom
soil. :

soil, P. paroecandrum isolate 94 (source
unknown), P. heterothallicum isolates
110 and 111 (source unknown), and P.
graminicola isolate 223 from turf caused
no damping-off on any of the test plants.

The data in Table | were gathered in a
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DISCUSSION

The pathogenicity studies on the
initially tested Pythium isolates suggest
that P. ultimum is a species of primary
concern on bedding plants. All of the
P. ultimum isolates caused moderate to
severe damping-off on all of the host
plants, with one host plant exception.
Our survey further demonstrated that
P. ultimum was the Pythium species most
often associated with diseased seedlings
in Ohio bedding-plant greenhouses. The
results of the pathogenicity tests on the
isolates gathered in the survey closely
paralleled the results of the initial isolate
studies. In spite of the reports in the
literature, P. pulchrum, P. splendens

host-pathogen relationship studies are
conducted that permit statistical
comparisons.
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