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Tablel. Pathogenicity of Fusarium to spinach at various growing stage (pot test)
Hie fconcard O
S}Or;ag:r Sampling date Growing stage of host Coty I«\Z:)l;d (dlsz(?;:f ftlge**
F— 1 9/ 7 {open field) Harvesting-time 40.0 — A

2 9/ 7 (open field) " 16.7 =

3 9/10 (vinyl house) " 60.0 -

4 9/10 (vinyl house) " 53.3 —

5 9/ 7 (open field) " 83.3 _—

6 9/10 (vinyl house) " 100.0 -

98 9/14 (open field) n 90.0 100.0

*No. of plant tested: 60 **No. of plant tested: 20

***Not done
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Table 2. Pathogenicity of Fusarium to various plants (pot test)

Number Wilted (diseased %)
Test plants (cultivar) of Isolates from spinach

seedlings s 6 708 Control*
Spinach (Sun light) 60 83.3 100.0 90.0 0
Beet (Monohill) 60 1.7 1.7 5.0 0
Chard (Seiyou shirokuki) 60 1.7 0 0 0
Goosefoot 60 0 0 0 0
Soybean (Tamasudare) 45 0 0 0 0
Pea (30-days kinuzaya) 45 0 0 0 0
Kidney bean (Top crop) 45 0 0 0 0
Melon (Idol) 45 0 0 0 0
Water melon (Kaou mild) 45 0 0 0 0
Egg plant (Kokuryu naganasu) 45 0 0 0 0
Tomato (Kyoryoku kairyo shuukou) 45 0 0 0 0
Cucumber (Hikari-3, P-type) 45 0 0 0 0
Onion (Furanui) 45 0 0 0 0
Raddish (Taibyo soubutori) 45 0 0 0 0
Cabbage (City kanran) 45 ] 0 0 0

*Non-inoculated soil
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Ml L 288, o OSCEE & 3 RO NEE
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Table 3. Morphological observations of Fusarium {xm)

Isolate : s 3 Macroconidia Chlamydo
Number Microconidia |—septum 3-septa spores

F-5 3.8-18.5X2.0-5.0 11.5-25.0%X2.5-5.0 25.5-50.0x3.3-5.5 5.3-14.5
(9.4x3.0) * (18.4x3.4) (39.4%4.6) 9.4)

6 4.3-16.0X2.3-5.0 12.5-23.5X2.8-4.3 25.0-49.3%X2.8-5.0 5.0-14.5
(9.1x3.1) (18.0x3.4) (39.4x4.1) (9.6)

98 4.3-13.5X2.3-5.0 12.5-24.5X2.5-5.0 25.8-52.6x3.3-5.3 7.0-15.0
(7.9%2.9) (17.6x3.5) (37.1x4.2) (10.3)

F-67'% 5.0-12.5X2.5-5.0 10.0-20.0x2.5-5.0 23.8-42.5x3.8-5.0 5.0-12.5
(8.9%3.4) (13.8x3.8) (31.0x4.2) 9.0)

F. oxysporum 6.0-11.0X3.4-4.8 14.0-24.0%x4.4-5.0 27.0-43.3x4.8-6.3 6.0-18.0
{. sp. spinaciae” (8.0x3.2) (20.0x4.8) (35.0x5.3) (11.0)

()

. Average values
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Fig. 1. Correlation between soil chemical characteristics and Fusarium wilt severity

#5% **1%

Table 4, Correlation between continuous cropping years and chemical characteristics of soil {open fields)

Contents Diseased fields (n=15***) Diseased fields (Wilt, n=12)
Continuous cropping years Continuous cropping years

Severity (%) 0.651* 0.620*
pH N.S. N.S.
EC N.S. N.5.
NOs-N N.S. N.S.
Truog-P;0s 0.544* N.S.
Exchangeable K,O N.S. N.5.

n MgO ~0.796** ~0.715**

n CaO N.S. N.S.
Mg/K ratio —0.697** —0.673*
Ca satulation (%) N.S. N.S.
K satulation (%) 0.720** 0.594*
CEC N.S. N.5.

*59% ** 1% *** Root rot, damping-off and wilt were observed at these fields
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Table 5. The chemical characteristics of soil in the spots where Fusarium wilt outbroke
(Ariake area n=11)
Contents Name of Analysis values Wilt severity (%)
ents ; ori
o fields Diseased Normal T-test Average everity Vo
A 57 < 5.9 * 5.8 48.0
B 54 < 5.6 ok 5.5 42.0
pH C 5.1 < 5.2 * 5.2 21.0
D 5.7 < 5.9 * 5.8 4.8
A 50.7 > 39.7 * 45.2 48.0
NO,-N {mg/100g) B 33.8 > 27.7 * 30.8 42.0
E 5.7 < 8.1 * 6.9 0.8
A 13.0 > 10.6 * 11.8 48.0
(1.0~ < 1.2) (N.5) (1.1)
F 11.8 > 10.3 o 11.1 43.0
(1.3 < 1.6 *) (1.4)
G 10.8 > 9.4 Hox 10.1 27.0
(0.9 < 1.1 ™ (1.0)
K saturation (%) H 4.5 > 4.1 *E 4.3 4.8
(1.8 < 2.1) *) (2.0)
(Mg/K ratio) I 14.6 > 12.6 * 13.6 4.0
0.6 < 0.7 (N.S) (0.7
J 11.9 > 9.0 o 10.5 1.4
2.2 < 3.0 **) (2.6)
K 8.8 > 7.0 ** 7.9 0.8
(1.5 < 2.0 (**) (1.8)
#* 5 % * % 1%
B 551 2 R & Ao TR EUTORMP %<, 20 bIRERST IO
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Explanation of plate

1. Symptoms of Fusarium wilt (field)
2. Symptoms of roots produced by Fusarium wilt (field)
Right : Discoloration of vascular system of tap roots infested with Fusarium
Left : Soil clumps attached to tap roots by mycelium of Fusarium grown from the lesin
3. Symptoms of Fusarium wilt (pot test, F-98 was inoculated to cotyledonary stage)
4. Symptoms of roots produced by Fusarium wilt (pot test, F-98 was inoculated to 5-leaf stage)
Right : Discoloration of tap root
Left : Discoloration of vascular system of tap root
5. Microconidia and conidiophores of F. oxysporum {f. sp. spinaciae (F-98)
6. Macroconidium of F'. oxysporum f. sp. spinaciae (FF-98)
7. Chlamydospores of F. oxysporum {.sp. spinaciae (F-98)
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Studies on Root Diseases of Spinach and Soil Scientific

Research on the Occurrence

IlI. The pathogen of wilt and chemical characteristics

of soil in diseased fields

Kazutaka AKAsHI*, Kaname MAEDA* and Hisao SEKIGUCHI**

Summary

Research on the occurrence of Fusarium wilt, its pathogen and the chemical characteristics of soil
in fields where this disease was severe, was carried out in 24 fields around Sapporo city from July to
September in 1984,

The results obtained were as follows:

1. The outbreak of Fusarium wilt was recognized in 17 fields. Typical symptoms such as leaf
wilting and yellowing, discoloration of the main root, lateral roots and vascular system, were mainly
observed in diseased plants in the middle growing stage and later.

2. Of Fusarium isolated from diseased plants, seven isolates were examined for pathogenicity and
all were pathogenic to spinach. Three of the isolates were identified as F. oxysporum {.sp. spinaciae
based on the morphological observation and pot test for determining host range.

3. Wilt severity was correlated with the continuation of year cropping. The accumulation of
nitrate nitrogen, available phosphorus and exchangeable potassium, and a decrease in Mg/K ratio
were noted in the fields where the severity were more than 20%. A decrease in soil pH, in addition
to these chemical characteristics was also found in areas of this disease outbreak.

It is thus possible that a decrease in resistance caused by the bad soil envrironment as mentioned
above may promote a severe wilt outbreak.

*Hokkaido Central Agricultural Experiment Station, Naganuma, Hokkaido, 069-13, Japan.
**Hekkaido Central Agricultural Experiment Station, Rice Crop Division, Iwamizawa, Hokkaido, 069
~03, Japan.



