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Table 1. Pathogenicity of Pythium to spinach at various growing stage (pot test)

Isolate Sampling Growing stage Damping-off (%)
number date of host Cotyledon* 5-leaf stage**
Py-1 6/13 Cotyledon 16.7 0
11 6/19 Cotyledon 19.4 0
12 8/27 Harvesting-time 72.2 86.7
17 9/14 Cotyledon 36.1 0

*No. of plant tested : 36

**No. of plant tested : 15
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Table 2. Morphological observations of Pythium (um)

Isolate

Conical

Oogonia . Oospores Zoosporangia
number spines
Py-1 — — - 8.8-30.5
11 17.0-27.0 — 16.3-23.0 7.8-28.5
12 17.8-31.3 — 14.3-25.8 -
17 12.5-21.8 3.5-11.3 10.0-19.3 9.5-30.0
P. ultimum™* » - B B
(Py71-2) 17.4-25.6 14.2-20.8 12.0-27.0
P. aphanidermatum* _ _ ox - _
(Py72-20) 20.3-30.7 16.0-25.7
P. spinosum* 1 o . ~ ~
(Py72-17) 12.1-26.7 4.5-10.5 10.8-24.4 9.1-26.5

*Yamaguchi (1977)%

Table 3. Mycelial growth of Pythium at various temperatures

Isolate Diameter of mycelial growth (mm)
number 10 15 20 25 30 32 35 37 40(°C)
Py-1 3 12 19 26 26 24 3 - —
11 5 12 19 26 26 24 3 — -
12 + 4 13 26 31 32 35 38 18
17 4 13 20 27 26 26 2 —
P. ultimum* 10 18 24 28 28 21 — — -
P. aphanidermatum + 6 14 28 33 35 39 39 22
P. spinosum 5 13 17 25 24 25 2 — —

*Yamaguchi (1977)%
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Table 4. Pathogenicity of Rhizoctonia to spinach at various growing stage (pot test)

Isolate Sampling Growing Damping-off (%)
number date stage of host B Cotyledon* 5-leaf stage**
R—1 8/2 Harvesting-time 25.0 0
2 8/2 8-leaf stage 16.7 0
3 8/2 Harvesting-time 0 0
4 8/2 Cotyledon 18.8 0
5 8/2 Cotyledon 4.2 0
6 7/23 5-leaf stage 29.2 0
7 7/23 5-leaf stage 39.6 0
*No. of plant tested : 48 **No. of plant tested : 15
Table 5. Anastomosis grouping of Rhizoctonia
Isolate AG-1* AG-2-1* AG-2-2* AG-3* AG-4* AG-5*
number (Rh121) (P166) (P£28) (St11-6) (Rh131) (Rh184)
R—1 — — — — A —
2 — — — - + -
3 — e — — J— —
4 — — — _— — o
5 - J— S — p— —
6 - — - — — +
7 - — — — + —
* Rhizoctonia solani **+4 [ Imperfect fusion
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Table 6. Soil-borne diseases of spinach (in Sapporo City 1984)

Dise Path Pathogenicity No. of
isease athogen
g Cotyledon 5-leaf stage fields*
Pythium sp. -+ — 16
P ultimum + - 9
Damping P spinosum -+ — 1
-off P. aphanidermatum - - 1
Rhizoctonia solani
AG-4 - — 3
AG-5 + - 1
Root-rot Aphanomyces cochlioides - = 7
. Fusarium oxysporum f. o
Wilt sp. spinaciae L A 1

*No. of fields from which fungi were isolated
-+ ! Pathogenicity weak
- Pathogenicity strong
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Explanation of plate

Fig.1 Symptom of damping-off of spinach caused by Pythium (field).
(Left : water-soaked and browned seedlings, Right : healthy seedlings)
Fig.2 Symptom of damping-off of spinach caused by Rhizoctonia (pot test).
(Hypocotyls were browned and constricted)
Fig.3 Unidentified Pythium sp. (Py-1) : Spherical zoosporangia.
Fig.4 P. wltimum (Py-11) : Spherical zoosporangium.
Fig.5 P. ultimum (Py-11) : Oogonium with monoclinous antheridium.
Fig.6 P. aphanidermatum (Py-12) : Inflated filamentous zoosporangia.
Fig.7 P. aphanidermatum (Py-12) : Qogonium with intercalary antheridium.
Fig.8 P. spinosum (Py-17) : Spherical zoosporangium (germinating).
Fig.9 P. spinosum (Py-17) : Oogonium with monoclinous antheridium.
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Studies on Root Diseases of Spinach and Soil Scientific

Research on the Occurrence

II. Pathogens of damping-off occurring in fields around Sapporo city

Kazutaka Axasnar*, Kaname Magpa* and Hideo ABg*

Summary

Damping-off caused by Pyihium spp. and Rhizoctonia spp. is known to be one of the factors
responsible for decline in yield. However, no reports of research on this soil-borne disease have
apparently been published as of yet for Hokkaido prefecture.

Research on the occurrence of this disease and its pathogens was therefore carried out in 40 fields
around Sapporo city. The results obtained were as follows:

1. Pythium spp. were isolated especially from diseased spinach at cotyledon stage whose
hypocotyls and roots were water-soaked and browned. These Pythium were classified into four
types. The three types of Pythium, except for Pythium sp. in which sex organs were not observed,
were identified as P. ultimum Trow, P. aphanidermatum (Eposon) Frrzeatrick and P, Spinosum SAWADA,
respectively. These three types of Pythium, except for P. aphanidermatum, had pathogenicity only to
spinach at cotyledon stage. On the other hand, P. aphanidermatum had pathogenicity not only to
spinach at cotyledon stage but to plants at the 5-leaf stage.

It seemed that the principal pathogens of damping-off were Pythium sp. and P. ultimum, because
the number of fields from which these Pythium were isolated was greater than that for the other
Pythium.

2, Rhizoctonia spp. were isolated less frequently from diseased spinach. Two types of
Rhizoctonia, Rhizoctonia solani Kilhn A G— 4 and A G— 5, were detected by Ogoshi’s anastomosis
grouping method.

3. It seems that damping-off is becoming less of a serious problem now in comparison with root-
rot caused by Aphanomyces and wilt caused by Fusarium, because damping-off occurs only at the
cotyledon stage, so that, at thinnig time, when there are so many seedlings in the fields, the decline
of yield based on decrease in the number of seedlings is not so serious.

*Hokkaido Central Agricultural Experiment Station, Naganuma, Hokkaido, 069—13, Japan.



