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Table 1. History of inoculated isclates and collection areas
of P. megasperma var. sojae from soybeans.

Isolates Isolated Collection area and isolated cultivar

No. year
Pm- 1 1977 Tkeda, Hokkaido “Chusei-Hikarikuro”
Pm - 20 1979 Nakafurano, “Kitamusume”
Pm - 21 1978 Mukawa, ~—— “Isuzu”
Pm - 23 1979 Shinshinotsu, — “Kitamusume”
Pm- 24 1979 Shibetsu, —— “Kitamusume
Pm- 25 1979 Higashitakasu, —— “Kitakomachi”
Pm - 26 1979 Higashitakasu, — “Ochurisode”
Pm - 28 1979 Fukagawa, ~—— e "
Pm -~ 29 1979 Fukagawa, —— “Okuhara No.1”
Pm - 31 1979 Toyokoro, ——— “Kitamusume”
Pm - 34 1979 Toyokoro, —— (fiaeld soil)
Pm - 51 1979 Yamagata Pref. e "
Pm - 553 1979 Yamagata Pref. “Dewamusume”
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Pathogenicity of the soybean Phytophthora isolates

to various seedlings or fruits.

Frequency of plants

Test Plants Cultivar infected by soybean
isolate
Wounded Unwounded
Soybean Chusei~Hikarikuro + -+ -+
(Glycine max (L.} Merr.) Kitamusume -+ -+
Kitamijiro + -+ 44
Kitakomachi ++ ++
Toyosuzu + -+ +~+
Adzuki bean Takarashozu — -
( Phaseolus radiatus var. Hayateshozu — -
aurea Prain.) . _ _
Chagarawase

Kidney bean

( Phaseolus vulgaris L.)

Taishokintoki

Pea

( Pisum sativum L.)

Cowpea

( Vigna sinensis Endl.)

Kurodane-sanjaku
Akadane-~sanjaku

Chinese red

Alfalfa Du pea - -
(Medicago sativa L.)

Eggplant (Fruit) - -
(Solanum melongena L.)

Cucumber (Fruit) - -
(Cucumis sativus L.)

Sweet pepper (Fruit) - -

(Capsicum annuum L.)

Result of investigation after 4 days at 25~26%C inoculation.
No infected : —

Infected : ++ ,
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Table 3. Taxonomically significant characters of soybean

Phytophthora isolates.

Isolates Sporangia Qogonia Qospores Note
(um) (pm) (gem)

Pm- 1 43.1 x 29.9 38.4 x 21.4 33.4 x 16.7

Pm - 21 55.3 x 36.4 38.8 x 29.1 36.4 x 19.4

Pm - 23 55.8 x 39.4 42.7 x 33.9 33.9 x 25.2

Pm -~ 24 56.7 x 33.1 45.6 33.9 38.8 24.2 Phytophthora

Pm - 25 53.5 x 37.1 48.5 x 29.1 38.8 x 24.2 isolates

Pm - 29 51.9 x 33.7 43.6 x 29.1 36.4 x 22.3

Pm - 31 43.4 x 29.4 43.6 x 23.3 37.8 x 18.4

Pm - 55 57.0 x 37.7 41.2 x 26.7 36.8 x 24.2

P. megasperma 15~ 60x6~ 45 52 42 47 37 Drechsler, 1931
P.megasperma 52.5 x 35.1 45.7 x 29.4 35.1 x 22.8 Hildebrand, 1959
var sojae

P.vignae 39.2 x 27.2 38.1 23.8 28.6 16.7 Tsuchiya, 1977
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Fig. 2 Comparative growth of P.megasperma
var. sojae after 5 days on CMA medium.
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Results of inoculation of 13 isolates to 24 soybean cultivars

seedling by the toothpick method.

Isolates No.

Cultivars 20 23; 31 1 55 26 29 Identical rsaction
21 24, 34 28 51
25,

Geden~5hirazu No. 1 R R R R R S

Ohoju R R R R S R

Koganejiro R R S S — R

Toyosuzu R R S S S

Kokeshijiro S R R R - S

Chusei-Hikarikuro 3 R 5 S - S Tokachihadaka, Suzunari
Isuzu N S R S S S Yuzuru
Shiro-Tsurunoko R S 5 N S 5

Kitamijiro S S 5 N 5 N Kitamusume, ()yachi No. 2,

Oyachi No. 3, Kitami~Nagaha,
Kitakomachi, Suzunai,
Himeyutaka, Shika No.1,
Okuhara No.1, Oshima~Shirome

Wasekogane, Wasemidori

Result of

Susceptible : &, Resistance : R
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Occurrence of Soybean Stem Rot Caused by Phytophthora

megasperma var. sojae Hildebrand in Hokkaido

Sadao Tsuchiya®

Summary

Phytophthora stem rot of soybeans caused by Phviophthora megasperma var. sojae was found
in Hokkaido, the northern part of Japan, in August 1977. The disease had not been reported yet in
this country. In that and successive years, severe outbreaks of the disease were recorded throughout
upland field areas in Hokkaido and Yamagata Prefectures.

The pathogen can attack the host at any stage in its development. When seedlings are
attacked, they wilt and die early in the growing season. Infected older plants first show a yellowing
of most lower leaves. Almost invariably accompanying these foliar symptoms is the development of
a stem lesion which first appears at or near ground level. The surface of the lesion turns tan or
brown in color.

Phytophthora sp. was frequently isolated from plants which showed the characteristic stem
lesion. Microscopic observations of fruit bodies of the isolated fungus revealed that sporangia were
inconspicuously papillate or not at all.  Antheridia are mostly paragynous. As a result of artificial
inoculation(Table 2), only the seedlings of soybeans were highly susceptible to the fungus. The
temperature reaction of this fungus is shown in fig. 2. This fungus shows optimum growth between
25°C and 28°C, and makes no growth below 10°C or ahove 32°C.

According to the morphological and physiological character, the fungus was identified as
Phytophthora megasperma var. sojae Hildebrand.

Reaction of 13 isolates to 24 soybean cultivars were tested(Table 4). Inoculation method was
the same as the Hildebrand’s toothpick methed. Thirteen cultivars were susceptible to all the
isolates. But no variety which was resistant ot all the isolate groups was found in the inoculation
test. These facts suggested that the isolates of Phytophthora megasperma var. sojae in Japan can be
grouped by some physiologic races.

Explanation of plates
1. Damping-off of soybean seedlings caused by Phytophthora megasperma var. sojae in the upland
field.
2. Symptom on infected stem of soybean,
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. Swelling.
. Sporangia.
. Oogonium and Antheridium.
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. Comparative growth after 5 days on CMA and PSA at 27°C of isolates of Phytophthora megasperma
var. sojae (left to right: Pm-1, Pm-21, Pm-55).
7. Soil infection: Soybean plants inoculated below ground (left) and uninoculated plants (right).

* Hokkaido Prefectural Kamikawa Agricultural Experiment Station, Nagayama, Asahikawa,
Hokkaido, 078-02, Japan.



