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Abstract: Three species of Pythium previously not recorded in Korea were found during 1975.
Pythium spinosum Sawada was isolated from diseased cabbage seedlings, P. myriotylum Dreschl.
was isolated from kidney bean and P. butleri Subramanium from cucumber, spinach, red bean and
radish. Pathogenicity of isolates of P. butleri and P. myriotylum was confirmed in pathogenicity

-tests but P. spinosum appeared to be non-pathogenic.

Several isolates failed to sporulate satisfactorily on cornmeal agar and some produced degenerate

-oogonia after sub-culturing on this medium. Sunflower seed agar was found to be a suitable alter-

mative medium.

The validity of previous records of P. debaryanum Hess in Korea is discussed.

Introduction

The only species of Pythum recorded from
Korea is P. deberyenum. 1t is listed in the 1972
host index of plant diseases of Korea as the
-cause of damping-off disease of tobacco, cucumber
and melon. It has also been found in soil plates
made with soil taken from ginseng seed beds.

This survey of Pythium diseases was initiated
for two reasons;

a) Pythiu}n spp. are common soil fungi and it
is most unlikely that only one species occurs
in Korea.

b) Many of the reports of P. debaryenum in

other countries have subsequently been

found to be mis-identifications. Verification

of the Korean reports is needed.
During the course of this work it was found
that Pytium isolates degenerated when kept on
cornmeal agar. Alternative growth media were

therefore investigated.
Materials and Methods

a) Isolation of pathogens

The advance margin of the diseased plant mat-
erial was removed and washed in running water
to remove soil and debris. These disease lesions
were surface-sterilised for 2 minutes in freshly
made 1% sodium hypochlorite solution and plated

out on cornmeal (CM)or water agar(WA) contain-
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ing streptomycin. Pythium spp. grew rapidly
on these media and could be isolated after 24-28

hrs. incubation at room temperature (23~39°C).

b) Morphology

Colonies growing on sunflower seed agar were
mounted in water or glycerine and spore meas-
urements were made ata magnification of 600 x
using eyepiece graticule. Photomicrographs were
taken with an Olympus PM7 unit.

¢) Pathogenicity tests

Soil was sterilised by autoclaving at 15 1b/
squ. in. for 15 minutes.

Sand-cornmeal cultures of the fungi were prep-
ared by placing a mixture of 98 g sand and 2 g
finely ground cornmeal in each of a series of
250 m) flasks. Sufficient water was added to
obtain a wet medium without waterlogging. The
flasks were plugged with cottonwool,autoclaved
and inoculated when cool. The flask cultures-
were incubated for 7 days and then the inoculum
was mixed with sterilised soil at the rate of
20 g sand-cornmeal culture to 550 g soil. Seeds
were sown immediately after inoculation. Three
inoculated and three wuninoculated pots were
used for each isolate tested.

Twelve ungerminated seeds or diseased seedl-
ings were removed from each set of pots several
days after inoculation in order to confirm pathog
enicity by reisolation of the pathogén. These
seeds were washed in clean water, surface-steril_
ised for 2 minutes in 1% sodium hypochlorite and
plated out on cornmeal or water agar. Percentage

motality was recorded 3 weeks after planting.

Table 1. Details of Pythium isolates

d) Physiological tests

Potato dextrose, cornmeal and water agar
were made using standard commercially prepared.
powders. Sunflower seed agar was prepared by
grinding shelled sunflower seeds in a pestle and.
mortor and boiling 15 g of the pulp in a litre
of water for 15 minutes. The mixture was then
strained through cheese cloth and 17 g of agar-
powder was added before sterilisation in the
autoclave.

The effect of cholesterol was tested by sprin
kling a small quantity (about 0.1 g) on the surface:
of agar plates.

Results

a) Taxonomy and morphology

Most surveys were carried out in the area.
around Suweon during the summer months. Six:
Pythium ‘isolates were obtained from diseased:
seedlings of various vegetables and one from
cucumber fruit (Table 1). Three species were
represented in the seven igsolates. Isolates of P..
butleri Subramahium had relatively course hyp-
hae, lobulate sporangia and aplerotic cogonia.
with one antheridium per oogonium. This wa
he commonest species. The isolate of P. myrioty--
um Dreshl(75/205) produced larger oogoniacthan--
hose of P. butleri and there were many anth
eridia to each cogonium. Isolate 75/55 (P. spino-.
um Hesse) was very distinctive because of th-
spiny oogonia. However, in some dishes, partice
ularly those of sub-cultures growing on cornmeal

agar, there were few spiny oogonia.

Host and disease

Isolate No. Date isolated Locality
75/55 22/5/75 Cabbage s}eedling blight Cheonhodong
75/122 24/7/75 Cucumber fruit rot Suweon
75/165 27/8/75 Spinach seedling blight Suweon
75/187 5/9/75 ‘Red bean seedling 'blight Suweon
75/195 8/9/75 Spinach éeedling blight Suweon
75/205 12/9/75 Kidney bean seedling blight Suweon
75/207 Radish seedling blight Suweon

27/8/75

— 8 —
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Table 2. Morphology of Pythium species

75/205

Isolate No. 75/122  75/165  75/187 75/195  75/207 75/55
H}Eﬁl)nal diam. 7.1 6.1 5.0 6.0 7.1 4.9 A 2.9
Spé)é)étngial diam. 15.6 13.7 17.6 15.2 15.4 13.9 16.0
OO(guo)nial diam. 25.7 26.4 24.6 25.9 26.9 32.7 17.2
OO(Sp)ore diam. 21.1 22.3 21.9 21.9 21.9 29.3 16.4
An:heridial diam. 10.7 11.0 iO. 7 11.1 11.3 4.9 4.7
No(.uzlf antheridia 1 1 1 1 1 9.4 1.3

per oogonium

Identification

P. butleri Subramaniam

P. myriotylum

P. spinosum
Dreschl

Sawada

b> Pathogenicity tests

The results of pathogenicity tests are shown
in Table 3. All isolates of P. butleri were highly
tathogenic and caused considerable mortality of
seedlings in incculated pots. Fach isolate was
readily ~ re-isolated when diseased seedlings were
surface sterilised and plated out on agar. '

The isolate of P. myriotlum (75/205) was highly
pathogenic to kidney bean seedlings. The isolate
of P. spinosum (75/55) appeared to be non-
pathogenic.

Table 3. Mortality of seedlings ‘in inoculated
pots expressed as a percentage of that
in uninoculated pots

Isolate Percentage mortality
75/55 0
75/122 100
75/165 100
75/187 48
75/207 92
75/205 100

¢) Physiological tests

Three isolates (one of each species) were used
to asses the growth of Pythiwm spp. on various
media (Table 4). Isolates 75/55 (P. spinosum) and
75/122 (P. butleri) grew fastest on potato dextr-
ose agar but 75/205 (P. myriotylum) grew fastest
on cornmeal agar. Vegetative growth of all
three isolates was slowest on water agar. The
addition of cholesterol had little effect on myc-

elial growth of these fungi except on water
agar where growth of 75/55 and 56/205 was
markedly less in the presence of cholesterol.
Isolate 75/55 produced more sporangia on.
sunflower seed agar than on the other media
and addition of choles_terol increased the produc-
tion of sporangia on this medium. There were
more sporangia of isolate 75/122 on cornmeal
than agar on the other media but addition of
cholesterol did not appear to influence sporan-
gial production on any of the media. Few
sporangia of isolate 75/205 were formed on any
medium, with or without cholesterol (Table 5).

Table 4. Fffect of different agars and cholesterol
on vegetative growth of 3 . Pythium
isolates measured as the colony diameter
(mm) after 24 hours incubation at room.
temperature (23.5~29.0°C)

75/55 75/122 75/205
S 49 52 44
P 58 72 46
C 48 58 57
w 43 42 24
S +CH 45 53 45
P+CH 64 68 54
C+CH 50 55 57
w+CH 31 34 26

S =sunflower seed agar
P =potato dextrose agar
C =cornmeal agar
W=water agar
CH=cholesterol

—_0 —
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“Table 5. Effect of different media and cholesterol on the number of reproductive structures formed
by Pythium isolates after 4-days incubation. The table shows the number of reproductive
structures counted per field of view at 150X magnification (mean of 3 replicates "per

observation)
75/55 75/122 75/205
Oogonia Sporangia Oogonia Sporangia Oogonia Sporangia
S 4.3 1.0 94.0 3.0 13.3 0
P 0 0 36.3 3.3 1.0 0
C 1.7 0 20.3 11.0 0 0
w 1.0 0 14.3 1.7 0.3 -+
S+CH 9.3 5.7 103.3 2.7 13.0 0
P+CH 0 0 45,0 4.0 1.3 0
C+CH 2.0 0.7 14.0 12.7 0 0
W+CH 0.7 0 9.0 2.0 0.3 +

+=No sporangia in the three fields of view but a few were present in other i)arts of the dish.

The type of growth medium influenced the
production of oogonia more than it did that of
sporangia. All isolates produced more. oogonia
on sunflower seed agar than on any other
medium. Addition of cholesterol did not mark
edly affect the production of oogonia of any
isolate on any medium with the sole exception
of isolate 75/55 growing on sunflower seed agar
where addition of cholesterol singifi-cantly incr-
eased the production of ocogonia (p=0.01) and

sporangia (0.05).
Discussions

Three species of Pythium previously unrecorded
in Korea were found in this survey. P. spinosum
and P. butleri are known to be widely distributed
geographically but P. myriotylum is common only
in warm climates(CMI description no. 118). Korea
is bot in the summer months but extremely cold
in the winter. P. myriotylum therefore must be
capable of surviving sub-zero conditions for
sometime even though it grows best at high
temperatures. It would be interesting -to survey
other countries with extremes of climate (eg.
Japan and southern Canada) to determine whe-
ther this species is present there also.

P. debaryanum was the only species of Pythium
recorded from Korea prior to this survey. It was
recorded on tomato, cucumber, melon and from

ginseng seed beds (Anon. 1972). This range of

records would suggest that it is a common path-

_ogen in Korea vyet it was not found in - the

present work. One possible explanation is that it
does not occur in the areas surveyed. Alterna-
¢ively it may be an active pathogen only in the
spring and autumn when temperatures are lower.
A third possibility is that one of the species
found in this work was previously mis-identified
as P. debaryanum. P. spinosum formed mnormal
sporangia or cornmeal agar but the oogonia
were sometimes without spines. In such cases it
is conceivable that P. spinesum could have been
mistaken for P. debaryanum. Further work must
be carried out before the presence of the latter
in Korea can be confirmed.

Pythium cultures kept on cornmeal agar often
produced abortive sex organs or even failed to
produce any at all. The failure of Pythium spp.
to reproduce sexually on cornmeal, potato dext-
rose and similar agars is well known and usually
hemp seed extract agar or similar agar contain-
ing sterols is needed to stimulate the mating
reaction (Hendrix and Campbell, 1973; Hendrix
and Papa, 1974).
-available in- Korea but sunflower seeds are com-

Hemp seeds are not readily

mon and are known to contain sterols. The three
Pythium spp. used in this work grew well and
formed typical sexual structures on sunflower
seed agar. Addition of cholesterol to agar media
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as a sterol source was not generally beneficial.

Acknowledgements

We would like to express our appreciation to
the Commonwealth Mycological Institute for
confirming the  identifications of the Pythium
spp. and to Dr. B. J. Chung, Head of Plant Path-
ology at the Institute of Agricultural Sciences
for providing the facilities to carry out this
work.

i ] E
AE7tx BEAE 2o, oo, 9], AR a4
& ©) 27] & Pythium debaryanum-S- @43 7
Folgl ot 197568 FET L 38 KREY Pythium
2 T8+ g9k, P. spinosum Sawadal

=

o W M Kt

=
vl o) A P. myriotylum Drechle 2o A
I P. butleri Subr: 20}, ASx, 3, Hou9

B

FEANA HEESQ. P myriotylumsh P. butleri=

2

Al

R BEI Qo P spinosum- FFEMEC] Qe
Ao = velylvh

Cornmeal agar Bl & AESY FHEEe) 5=
2% THEBEPRC 54 g%ed g4 SR
ool Al BRI o) Bl TEBES
Es e el shalely] BEE FIRE i)
Ae BE SHEEY WEYLI FHEEE MR
=5

References

Anonymous(1972): A list of Plant Diseases,
Insect Pests and Weeds in Korea. The
Korean Socity for Plant Protection.

Hendrix, F. F. and W. A. Campbell (1973):
Pythiums as Plant Pathogens. Ann. Rew.
of Phytopathology 11:77-78.

Hendrix F. F. and K. E. Papa. (1974) : Taxonomy
and genetics of Pythium. Proceedings of
the Amer. Phytopathological Soc. 1:200-207.

— 11—



Kor. J. Mycol. Vol. 3, No. 2, 1975

Plates

Oogonia with antheridium (400%) Sporahgia and oogonia (100X)

B Pythium butleri Subramaniam

Oogonium with antheridia (400X%)

C Pyhthium myriotylum Drechsl

Oognium with antheridium (400X) Spherical sporangium (400X)
Pythium spinosum Sawada



