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Vagetable cultural practice in the field where 3 parent materials of soil sample were taken

Parent materials and

source of soil

Date sampled

Crop sequence

Colluvial
granite soil
SAIJO

June 15, 1966

The soil samples were taken

from tomato*field where the

last crop was Italian ryegrass™**
Until now tomato plant was planted
2 times at intervals of five

years.

Allavial
granite soil
YASUFURUICHI

July 1, 1966

The soil samples were taken from
edible burdock®**field where the

last crop was radish *¥*¥

The soil in this field is sterilized

by chloropicrine during winter

every year.

Volcanic ash

ando soil

TOYOMATSU

June 29, 1966

The soil samples were taken from
tomato field where the last crop
was konjac ¥

Tomato and konjac were planted in

rotation for some years in the field.

* [ycopersicon esculentum MIEL,
*% Lolium mutiflorum LAM.

% Arctium lappa L.

w4t Raphanus sativus L.

xRk Amorphophallus Konjac C, KOCH

Chemical characteristics and textures of 3 parent materials of soil sample

pH Available FPhosphatic Cation—exchange

Coarse* Fine*

Seil ——mmm absorption M H. ilt* *
H,0 HCi phosphorus cqefficient capacity g s sand  sand Sile™ Cley

Colluvial ok

: mg % % %6 % %
gﬁnlte 6.9 6.0 4.9mg 55 59 46.9 2.08 357 22.0 20.7 20.7
Alluvial above
granite 7.4 6.8 . :
e 50.0 25 it 1.8 .1.73 22,5 55,5 10.3 10.7

. Volcanic
- ash ando 6.5 5.3 - :

ash 1060 28.1 286.7 15.29 16,9 31.7 38.2 13.2

Particle size ranges in diameter are as follows

Silt: 0.02~0,002mm, Clay: below 0.002mm.

** Means mg/100 g of air dry soil.

: Coarce sand:’ 2~0.2mm, Fine sand: 0.2~0.02mm,
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A summary of experimental design
. Crop
Treatment ;
1966 | 1967
Tomato Pe tsal Tomato
(Tul. 7---Sept. 4)*(Sept. 22------Jan. 25) (Jun. 6:--Sept. 9)
Infested** Pe tsai Cucumber***¥¥
(Sept, 22------Jan, 25) (Jun, 6---Gept. )
Unsterilized Noncropped i Noncropped
Tomato Pe tsail Tomato
Noninfested (Tul. 7---Sept. 4) (Sept. 22:---Jan. 25) (Jun, 6---Sept. 9)
Noneropped Noneropped
Sterilized ™+ Infested Noncropped Noncropped
* Dates indicate a cultural period.

#* The soil used was artificially infested with Fusartum oxysporum §. Iycopersici which was
incubated in corn meal-sand medium (consisting of fine sand 100g, corn meal 3g, and water
16m¢) in 200 m¢ Erlenmeyer flasks at 25°C for 30 days from July 6, 19G6.

% The soil used was autoclaved at 1.5 kg/cm for 1 hour.
kkE¥ Brassica pekinensis RUPR.
kR Cucumis sativus L.

The soil in each treatment was packed in concrete pot, 30 % 30 % 30cm, and the population estimates
of the pathogen were measured by Bell-jar duster method.
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Fig. 2. Effect of soil sterilization on seasonal fluctuation in population of . Fusarium oxysporum in

alluvial granite soil.
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Fig. 3. FEffect of soil sterilization on seasonal fluctuation in population of Fusarium oxysporum in
volcanic ash ando soil. '
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DATE AND CROP SEQUENCE
Fig. 4. Fffect of cultivated crops on ceasonal fluctuation in population of Fusarium oxysporum in

artificially infested colluvial granite soil.
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Fig. 5. Effeet of cultivated crops on seasonal fluctuation in population of Fusarium oxysporum in
artificially infested alluvial granite soil,
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Fig. 6. Effect of cultivated crops on seasonal fluctuation in population of Fusariwn oxysporum in

artificially infested volcanic ash ando soil.
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Fig. 7. Effect of cultivated crops on seasonal fluctuation in population of Fusariwm oxysporum in

naturally infested colluvial granite soil.
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Fig. 8 [Effect of cultivated crops on seasonal fluctuation in population of Fusarium oxysporum in

naturally infested alluvial granite soil.
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Fig. 9. Effect of cultivated crops on seasonal fluctuation in population of Fusarium oxyeporum in

naturally infested volcanic ash ando seil.
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Crop sequence in the field used
Crop
ol 1966 E 1967
'—. T L
Field soil Tomato pe tsai i TaroN -
{colluvial granite soil} (May 21---Aug. 19)* (Aug 27---Dec. 20) 'i (May Zg (::)1.
potted. soil Tomato pe t;sm } om; N
(colluvial granite soil) (Jul. 7---Sept. 4) "(Sept: 22---';:---Jan. 25} (Jun. 6---Sept.

* Dates indicate a cultural period.
#% (Colocasia antiguorwm SCHOTT,

EROBEFYE  MiRBRICEC
HBEE

T T T T T T 1 T T T T T T T T
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Fig. 10. Comparative observation of seasonal fluctuation in population of Fusarium ozrysporum in
field snil* and in potted soil *¥*

* Field soil is colluvial granite one and naturally infested one.

** Potted soil is brought in from the field and directly packed in concrete pots, 30>< 30 x 30cm,.
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Table 1. Population fluctuations of Fusarium ozysporum in the sample of

air dry soil kept in the laboratory with the lapse of time 1967

No. of colonies / g air dry soil on indicated days after air drying

Soil
7 45 120 330

Colluvial
granite soil 2500 2200 3400 1000
Alluvial
granite soil 400 900 600 200
Valeanic ash ‘ '
ando seil 3200 3500 3700 900
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" Table 2. Population of Fusarium oxysporum isolated from soil samples contaning plant

residuals and clay. particles 1966

. . -
Number and per cent of Fusarium oxysporum colonies isolated from

Soil Plant residual Clay particle
Colonies 24 Colonies %
Colluvial granite soil 92 66 47 34
Volcanic ash ando soil 78 74 27 26

* 50il samples in which plant residusls and elay particles are involved are spread on potato dextrose

agar plate by Bell-jar duster and the plate was incubated at 25°C for 2~3 days. The number of

Fusariwm colonies was recorded by microscopic counts of the number of chiamydospores just

germinated from plant residuals and clay particles.

6) FELEBIOAMEIND F. oxysporum D54

Lo EREC &b o Tl EREND F.ozysporum L2WT, PE DY DAk
¥, SEERFUISIC RS S 2 # ML L, '

BB LUHE ;

MESAE D 5P r ~ HAF— I ko Ty v — VAIOEML I U B ozysporum O = 7 ==
Lo, b b GEFL0E) ofgEF (1~2mm) yBExroREMETRELL, £har . (2F 2
% OESEREOHIEEMIC 7 2 = —D—MEBE L, RkoAEcRELE,

ABAER
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Table 3. Parasitism for tomato seedling of Fusarium oxysporum isolated from the

various field soils 1967

Jan, 3 Jan. 20 Feh. 10
Soil Treatment —
Parasitisin Severity Parasitism Severity Parasitism Severity

. Uninfested, Noncropped 100%; H 100% H 100% +
Colluvial :J?inieztei} Tornatod 100 H 100 H 100 +
granite soil nfested, Noncroppe 100 H 10 + 100 +
Infested, Tomato 100 H 96 +H 100 +H

Infested, Cucumber
Uninfested, Noncropped 100 H 93 + 100 +
Allaviel :J:;inie:tei} Tomatod 100 H 93 + 100 +
granite soil nrested, oncroppe 100 t - N 100 -H-
Infested, Tomato 100 H# - - 100 +

Infested, Cucumber
Uninfested, Noncropped 100 # 100 H 100 Ht
Voleanic ash Uninfested, Tomato 100 i 100 HF 100 4§
ando soil Infes.ted, Noncropped 100 H 100 i 100 Ht
- Infested, Tomato 100 H 100 H 100 +

Infested, Cucumber
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Mar. 1 Apr. 1 May 1
Soil Treatment - — -
Parasitism Severity Parasitism Severity Parasitism Severity
Uninfested, Noncropped 100% -+ 100% + 10095 H
. Uninfested, Tomato 100 +H 100 + 100 H
Colluvial
. q Infested, Noncropped 100 +- 95 + 100 +
granite soi Infested, Tomato 100 H . 100 + 100 a8
Infested, Cucumber
Uninfested, Noncropped 100 + T o0 H 100 Ht
. Uninfested, Tomato 100 +H- 100 H 100 +H
Alluvial
. 4 Infested, Noncropped 100 H 100 + 100 +
granite sol Infested, Tomato 100 1 100 + 100 +
Infested, Cucumber
Uninfested, Noncropped 100 Ht 100 + 100
) Uninfested, Tomato . 100 +H 100 + 100 - H
Volecanic ash ‘
o soil Infested, Noncropped 100 i 100 4t 100 4
ando =t Infested, Tomato 100 4 100 + 100 H
Infested, Cucumber
Jun. 1 : Jul 1 Aug. 1.
Soil Treatment -
Parasitism Severity Parasitism Severity Parasitism Severity
Uninfested, Noncropped . 95% H 100% H 100% HE
Colluvial :J;ﬁnf:tei; ’I‘mnatc)d 100 + 100 + 100 H
granite soil nrested, Homeroppe 100 + 100 -H' 100 +
. Infested, Tomato 100 +H 160 4+ 100 i
Infested, Cucumber 100 W
Uninfested, Noncropped 100 + 100 + 100 H
Aliuvial :Jr:nfe;tei; Tomato 100 +H 100 4+ 100 4+
granite soil Infes ed, Noncropped 100 +H- 100 + 100 -+
Infcstc;l, Tomato - 98 i 00 4 100 i
nfested, Cacumber 100 n
gnfn;este:, Noncropped 100 + 100 - 100 H
Volcanic ash L ’f‘“‘ ested, Tomato 100 e 100 H 100 e
ando soil Infested, Noneropped 100 + 100 # 100 o
Infeste:, gomato 100 +H 100 H 100 H
nfested,
s ucumber 100 m
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Sept. 1 Oct. 1 Nov. 1
Soil Treatment Parasitism Severity Parasitism Severity Parasitism Severity
fr)
Uninfested, Noncropped 00%  H S 100% 13c;ﬁ t:
. Uninfested, Tomato 100 A 100 #H 1100 M
Colluv.ml . Infested, Noncropped 100 H 100 H "
granite soil Infested, Tomato 100 + 100 + 11(;2 "
Infested, Cucumber 100 Ht 100 ++ (100
100
Uninfested, Noncropped 100 + 100 + 1—:
. Uninfested, Tomato 100 H 100 +H 103 M
Alluvial . Infested, Noncropped 100 H 100 + 10 W
granite soil 1 pocted, Tomato w00 100 1t 100 I
Infested, Cucumber 100 H 100 + 100
; - 100
Uninfested, Noncropped 100 H 100 il o iH]L
. Uninfested, Tomato 100 Ht 100 O 100 A
Vo_lcanu.: ash Infested, Noncropped 100 + 100 1 1 o
ando SO‘I Infested, Tomato 100 H 190 + e
Infested, Cucumber 100 H 100 4 100 +

* In the present experiment on the parasitism of Fusarium oxysporum, the sproute(.i fomato
seeds (FUKUJU No. 100) were placed .on the colonies of Fusarium oxzysporum developing {rom
soil particles that were dispersed on the selective medium (consisting of potato 200g, agar 2%,
300ppm streptomycin, 1:1000 pentachloro_nitrobenzene, PCNB 75% wettable powder, and 1:2000
sodium cholate per liter of water, pH 3.4-3.6) in petry dish by Belljar duster. ** And this petry
dish was incubated at 25" C under illumination by the finoresent light for 5 days. The parasitic
severities are as follows : _

+ Slight parasitic (Browning of root)
H Moderatedly parasitic (root rot)
1 Severely parasitic {root and stemn rot)

** The isolation of Fusarium oxysporum from the soil samples was made by Belljar duster
method. Bell-jar duster method was devised to find a simple method for quantitative determination
of Fusarium oxysporum f. raphani in the soil by H. KOMADA and Y. INOUE. In this method
Bell-jar duster known as an apparatus that is employed in the screening test of dusts of agricultural
chemicals was applied. That is, the soil was placed on the watch glass instead of dusts and the
petry dish was arranged instead of plants on the bottcnﬁ of Bell-jar duster. And the soil was
dispersed on selective medium in petry dish, The petry dish was incubated at 25° C for 7 days. On

the number of colonies developing from the soil particles on the selective medium in petry dish,
pathogen population per unit soil was decided.
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oxysporum f. _iycoﬁersia') EEITELohiznEoLEHbLREL,

I HFELBACKBT3ERE MY I ERBORE L ORFE
CNETDRE Lo T F oxysporum o B¥u 'HEEEH@;% 5L #i io TEEBI LM B & ke




M| 0 FE LRI BT A b P EREEREO HER U BABERIT 2T 125

&otoLkﬁorﬁﬁkfvb%ﬁﬁ@%ﬁe@@%%ﬁ%t:kﬁ%ienémf,%@ﬁ%%%%m
mfatmﬁﬁaﬁcmﬁﬂmﬁ)kﬁ%ﬁ%ﬁ%@%ﬁ)&%h%n%ﬁtm

1) FELCXDRER
B R B LU o .,
B I 0 bR S A R R T B VTR, R EEABOL VAR, 7o —n
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FeDCHE 4 FIT BREDERERF R LI, |
‘ Table 4, Relationship between population of Fusarium oxysporum in soil and occurrence of

Fusarium wilt in wooden frame test * 1968

. Ratc of occurrence of Fusarium
No. of colonies/g air dry soil wilt*®
Soil Trestment %tl:)frt;rzes Jul. 11 Aug. 10 Sept. 2 Sept. 20 Jul. 18 Aug. 10 Scpt. 2 Sept. 20
infested :

Sterilized *** 0 %00 300 600 900 0% 0% 0% 0%
Colluvial Infested 7,400 13,500 12,000 14,400 10,500 ¢] 5 35 40
granite soil - Highly, 6,100 930 18,100 13,00 1250 5 20 50
Control 12,400 5,300 14,500 10,400 13,400 0 10 0 20
Sterilized 200 200 800 200 200 o} 0 5 5
Alluvial  Infested 2,200 1,100 1,800 1,500 3,000 0 5 8% 50
granite soil ~ Mighly 5000 5500 5200 s000 250 05 15 0 70
Control 2,100 1,900 3,200 2,400 5,000 0 5 47 40
Sterilized 200 200 500 200 300 0 0 5 20
Volcanic ash Infested 2,100 4,100 &, 000 5,700 3,600 - - - -
ando soil g;%lsltlgd 1,000 5,200 8,300 7,800 7,000 - - 20 40
Control 4,000 4,400 5,300 3,500 2,800 - - 0 20

Wooden frame was made of wooden board, 60 60cm, and the soils taken from the field were
- packed in this frame.
** The occurrence of Fusarium wilt in each treatment was recorded basing upon browning of
vascular system on 20 sterﬁs of tomato.
**% The soils: which were sterilized by chloropicrine in a large bag made from polyethlene for 15

days were used.

AR I, B, BPOTEOSCHELE 7 = F 7 LECREBISSCERICS povb 5T
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Chemical characteristics and texture of the field soil

No. of pH C Fi
Source N Humus oo e St~ Clay
field H.0 KCl sand sand
5.4 6.2 1.4%  11.9%  66.7%  9.4%  12.0%
.7 .2 .0 .6 27.9 15.1 8.4
Y ASUFURUICHI 6 2 “ -
6.8 5.3 2.3 44 .1 27.9 16.1 11.9
12 9 5.9 1.9 22.0 30.7 23.9 17.9
2 6.0 6.3 4.5 38.9 19.7 19.7 21.7
1 7.2 6.0 4.2 42.5 20.9 16.6 20.4
SENOGAWA 0
12 6.4 6.3 3.9 42.0 25.6 16.7 15.7
13 6.7 6.4 4.1 42.9 24.9 14.7 17.5
Counting dates of the number of pathogens and occurrence of Fusarium wilt 1968
Counting dates of
Source Number of pathogens
first time second time third time
(Before planting) (Eazly harvesting stage) (Late harvesting stage)
YASUFURUICHI | May 22 Jun. 24 Jul. 0
SENOGAWA_ Apr, Zﬁ Jul. 4 Aug, 2

Counting dates of

Source Occurrence of Fusarium wilt
first time second time
(Early harvesting stage) (Late harvesting stage)
YASUFURUICHI Jun. 24 Jul. 9
SENOGAWA Jul. 4 Au - 2
. ug.
oy s
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Table 6. Rclationsbip between population of Fusarium ozysporum in soil and occurrence
: of Fusarium wilt in field of SENOGAWA 1968 :

No. of Date Date of soilNO' of colonies Jul. 4 :
field planted sterilization {] E{S:Z dil»'Y %011 No..of stems No. of stems Occ.ur‘rence of No. of colonies
planting  examined diseased Fusarinm wilt /g air dry soil
1 - May 5 Apr. 2 400 250 0 0% 3,800
2 2 2 500 267 22 8.2 3,900
3 3 2 1,300 242 0 0 3,700
4 3 8 1,500 267 1 0.4 4,100
5 10 8 900 235 8 3.4 1,400
6 10 6 600 127 0 0 3,400
7 3 900 i14 0 0 3,700
8 8 2,100 116 0 0 4,200
9 May 6 7 2,300 128 0 0 4,400
10 A no 1,900 246 Q Q C, 60
11 2 no 2,100 219 0 0 3,500
12 3 Apr, 3 600 237 8 3.4 2,900
13 3 3 1,000 204 6 2.9 8,700
14 3 K] 1,000 307 6] 0] 4,600
15 1 3 1,000 269 34 12.6 4,000
16 3 3 1,800 288 3 1.0 6,500
17 3 1,000 297 - 1 1.3 7,400
18 May 1 3 ) 800 384 O 0 3,300
19 7 3 1,500 145 0 0 6,300
20  Apr.30 Mar. 27 1,500 330 0 0 3,800
; No. of Date Date of soil Aug. 2
field planted  sterilization  NO. of stems No. of stems  Occurrence of No. of colonies
. examined diseased Fusarium wilt /g air dry soil
1 May 5 Apr., 2 195 - 6 3.1% 4,000
2 2 2 lel 38 28. 9,000
3 3 2 127 5 3.9 3,800
4 3 8 183 10 5.5 4.000
> 10 8 303 17 5.6 6,500
6 10 6 161 5 31 5. 400
: ’ 4 0 0 2,300
: 3.8 3,800
9 May 6 7 140 1 0.7 '
. . 4,100
10 P 1o 156 0 o 5. 800
11 2 no 186 4 5.2 4:80(}
12 3 Apr. 3 220 37 16.8 3,400
13 3 3 134 17 12,7 3,300
14 3 3 131 4 3.1 4,200
15 1 3 70 58 42 g 5. 500
16 3 3 146 11 7.5 ' 5,900
17 3 286 19 6.6 4,800
18 May 1 3 237 ) 5 _ a1 . . '300
1 ? 3 140 -0 0 2,300
20 Apr. 30 ‘Mar, 27 212 3 0.9 - 2 100

Last crop in each field wae rice pl i
a3 plant,  Tomato variety, BEIJU, was planted in th ive fi
For the method of determination of occurrence of Fusar,ium wilt see 'II')able 5.ln e vespective Helds
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Table 7. Relationship between population of Fusarium ozrysporum in soil and oceurrence

of Fusarium wilt on indicator plant,* tomato seedling

No. of colonies/g air dry soil and percentage of tomato seedling infected

. Aug, 1
Soil  Treatment Jun, 1 Jul. 1 _ ; .
No. of colonies Infectivity No. of colonies Infectivity No. of colonies Infectivity
Huvial Sterilized 0 2 10¢ 8 300 5
Co l_ma Infested 9,800 20 6,900 22 3,700 19
gramte  Highly 14,700 38 8,100 45 3,500 36
soil infested ]
Control 7,700 26 6,600 46 3,200 32
. Sterilized 100 4 200 13 0] 7
Allavial
o Infested 400 2 400 24 400 75
granite Highly
soil infested 500 4 1,200 54 800 75
Control 100 5 200 29 300 55
. Sterilized 0 1 200 4 500 24
Volcanic
Infested 500 o] 1,400 27 1,000 62
ash ando  Highly
i nbard 1,100 5 2,500 45 2,200 42
Control 500 7 400 10 700 5

* The indicator plant method is generally applied for the estimation of the population of Thielaviopsis
basicola (Berkeley et Broome) Ferraris, the causal fungi of the black root rot of tabacco plant. In the
case of indicator plant the tabacco or cowpea seedling is used. In the present experiment, tomato seedling
was used as the indicator plant. It was observed that the more the pathogen population exists in the
soil, the more Fusarium wilt on tomato seedlings emerges. Therefore, the population of the pathogen
in the soil was determined on the basis of the occurrence of Fusarium wilt on the indicator plant.
Twenty or 25 grains of the sprouted tomato seeds were sown in petry dish. 9 em diam, packed with
the used soil (air dry soil or not dry soil), which was moistened by the water. This petry dish was
incubated at 25°C under illumination by the fluoresent light for 5 or 7 days, and the germination of

“tomato seeds and the occurrence of Fusarium wilt was accelerated. The occurrence of Fusarium wilt
was recorded on the root rot and the browing of seedling root per 20 or 25 seedlings,
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Table 8. Relationship between popﬁlation of Fusarium oxyaporum in soil and occurrence

of Fusarium wilt on indicator plant, tomato seedling, using vaious solutions

Infectivity

No. of - colonies .. A
Soil  Plot Distilled ggttélr‘ei 0.5%

fg air dry soil solution of

0.5% solution 1.0% solution

of glutamic of glutamic

0.5% solution

water " of dextrose -

dextrose acid acid
o 1 48,800 59% 50% 20% 35% 92%
Colluvial
. 2 10,900 58 0 44 15 70
granite
] 3 8,700 23 10 57 S 59
soil
4 1,600 13 13 74 o 53
1 39,600 14 40 a7 230 88
Alluvial
. 2 13,200 23 44 30 29 g1
granite
9 3 4 400 13 50 30 30 66
50
' 4 500 7 47 13 25 59
. 1 41,800 8 17 . 7 17 o1
Volcanic
2 17,400 14 13 37 iC B5
ash ando
1 3 6,600 10 10 30 12 29
sol .
4 1,500 14 K0 13 12 42

* When the sprouted tomato seeds were sown, the soil was irrigated by the distilled water at first.

Subsequently 0.5% solution of dextrose was used instead of distilled water.
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Table 9. Relationship between occurrence of Fusarium wilt on tomato plant in t
and on indicator plant, tomato seedling, in YASUFURUICHI 1968

Rate of occurrence of Fusarium wilt on

No. of Indicator- plant
Tomato plant in the field
field Air dry soil Not air dry soil .

’ Jun. 24 Jun. 24 Jun. 24 : Jul. 9
1 6% 8% 0.2% 1.8%
2 12 11 0.8 2.5
3 13 8 0.4 2.4
4 7 2 0 . 0.3
5 4 7.2 3.5
6 4 5 0.9 2.6
7 10 ] 10.5 31.4
8 3 2 1.8 42.7
9 G 3 1.8 14.1

10 7 10 0.3 0.2
11 7 10 0.7 6.0
12 4 0 ¢} 0.5
10

Z
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RATIO OF OCCURRENCE OF FUSARIUM WILT ON

INDICATOR PLANT ON JUN. 24TH (NOT AIR DRY

SOIL)

Fig. 11. Relationship between occurrence of Fusarium wilt
on tomato plant in the field and on indicator plant,
tomato seedling, in YASUFURUICHI 1968.
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Table 10. Relationship between occurrence of Fusarium wilt on tomato plant in the field
and on indicator plant, tomato seedling, in SENOGAWA 1968
No. of : ' Rate of occurrence of Fusarium wilt on B
o ° : - AI{]dlcator plant _ : Tomato plant in the field
field Air dry soil Not air dry soil
] Tul. 4 Jul. 4 Jul. 4 Aupg. 2
1 16% 14% 0% 3.1%
2 17 13 0.2 23.6
3 30 i1 , 0 3.9
4 12 11 0.4 5.5
5 14 2 3.4 5.6
6 6 ' 5 0 3.1
7 20 8 0 0
R i1 8 0 3.8
9 i8 10 0 0.7
B 10 12 C W
11 16 Q 2.2
12 14 3 3.4 16.8
13 8 16 ' 2.9 12.7
14 i1 3 0 : 3.1
15 18 3 12.6 32.8
16 19 1.0 7.5
17 7 0.3 .6
18 17 19 0 .1
19 36 15 0 0
? 20 14 5 o 0.9
z 10
E 5
5 8 r=0,70
2 .
> 7
= .
= 6
b - .
El T 4 L]
S
% N 3 . ™ o
BRG]
82 .
.
8%
= 1 . -
S E
M

RATIé OF4OCC?JRRE§N OF FUSARIUM WILT On
CE OF FUSARIUM WILT ON
INDICATOR PLANT ON JUL. 4TH (AIR DRY SOIL)

Fig. 12.. Relationship between occurrence of Fusarium wilt

on tomato plant in the field and sn indicator plant,
tomato seedling, in SENOGAWA 1968,
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- Summary

Studies on the Seasonal Fluctuation and the Simple Method fOl‘_ the
| Quantitative Estimation of the Population of Fusarium
ozysporum Schblechtendahl f. Lycopersici (Saccardo)

Snyder et Hansen in the Seil
Yoshiyuki IIANKAWA and Yoshio FIAGIWARA

The control of soil-borne disease must be made according to the results of quantitative

estimate of the soil-borne pathogens. However, generally the present method for quan-

titative estimation of soil-borne pathogens is very ¢
of skill. It was desired to devise much simpler method which decides whether the
control of soil-borne disease is necessary or not.  So the studies on the simple method
of Fusarium oxysporum f. licopersici, the causal fungi of

omplex and requires a large amount

for the guantitative estimation
the fusarium wilt of tomato plant, were made from 1966 to 1968.

In the present paper the authors also described the seasonal fluctuation and the ecology
of Fusarium oxysporum f. Iycopersiei in the colluvial granite soil, alluvial granite soil
and volcanic ando soil which are representative of soils in Hiroshima Prefecture. The
relationship between the number of pathogen of Fusarium oxysporum f. lycopersici and
the outbreak of the fusarium wilt in the field and wooden frame soils was studied.

The results obtained are as follows.

1. The secasonal fluctuation of F. oxysporum in the steamed soil showed approx-
imately the same tendency as that in the nonsteamed (natural) voleanic ando soil with
high humus content one month after artificial infestation with Fusarium ozysporum f.
lycopersici.  On the other hand, in the other soils with low humus content, the effect
of soil steam sterilization lasted for eight months after artificial infestation and the popu-
lation of F. oxysporum in the steamed soil was more than that in the nonsteamed soil.

2. In case where the pathogen population in the soil was increased by artificial in-
festation with Fusarium oxysporum f. lycopersici, the number of pathogen of F. oxy-
sporum increased in the alluvial granite soil with high silt content by planting tomato
plant, while only a small increase of pathogen numbers was observed in the volcanic
ando and colluvial granite soils with high humus and clay during tomato growmg period.
However, it increased during the fallow period in tomato cropping.

3. In the uninfested (natural) soils, there is a little increase of the pathogen number
only in the volcanic ando soil by planting tomato plant, particularly in the first year.

4. The number of pathogen in all soils cropped to tomato plant increased more than
that in noncropped soils during the fallow period from September to the next July.
From these results, it is considered that not only the orgnic matters in the soils but also
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the residuals of the tomato root play an important ole to survival of F. oxysporum
when the soils were noncropped for a long period.

5. The number of pathogen scarcely increased in all soils cropped to cucumber.

6. Tt seemed that each of soils has a characteristic capacity 10 allow to survive the

pathogen n cach soil, respectively. This is considered to be due to the equilibrium
auch as the antagonistic action of microorgamsms,

among various environmental factors : a
humus and competitive saprophytic ability of

the contents of clay, organic matter and

F. oxysporum f. Iycopersici in the soils. .
7. The seasonal fluctuation of F. oxysporum in the potted soil was approximately in

parallel with that in the feld soils.  However, the environmental factors influenced

more strongly on the fluctuation in the potted soil than on that in field soils.

8. More colonies of F. oxysporum Wwere counted in the disintegrating plant tissue or -

humus particle in the soils than in clay. |
9. There was no decrease of the number of pathogen in all samples of air dry soil

kept in the laboratory for four months as compared with the original count. However,

the number of pathogen decreased after cleven months, reaching about 30~50 per cent of

the original count.

10. F. oxysporum isolated from the three kinds of soil was almost parasitic to the
tomato seedling and degree of parasitism was severe. Therefore, it is supposed that
F. oxysporum isolated in the preset experiments will be undoubtedly F. oxysporum f.
Iycopersict. :

11. 1In the wooden frame experiments, the relationship between the number of pa-
thogen in the soil and the outbreak of fusarium wilt of tomato plant differed according
to the kinds of soil. The number of pathogen (number of colony/g air dry soil) which
induces the outbreak of about 10 per cent in tomato seedling was above 5000 colonies in
the colluvial granite soil, above 300 colonies in the alluvial granite soil and above 500
colonies in the voleanic ando soil, respectively.

12. The same experiments were conducted in the fields in Yasufuruichi and Senogé-
wa. The number of pathogen which induced the outbreak of fusarium wilt in the fields
was more than in the wooden frame soil.

13. To get the rough number of pathogen of F. oxysporum in the soil, the indicator
plant method in which tomato seedlings were used as the indicator plant was examined.
When 0.5 % and 1 % solution of glutamic acids were added to the soil, the outbreak
of fusarium wilt was stable and sensitive.

14. The relationship between the outbreks of fusarium wilt in the fields of Yasufuru-
ichi and Senogawa and in the indicator plént method was studied using the air dry soil
and natural soil. The results showed that the outbreak in the indicator plant method
was more than two or three times heavy as that in the field. In the comparison be-

tween the air dry soil and natural soil, the outbreak in the natural soil was severer

than that in the air dry soil.

15. There is no relation between the qutbreak of fusarium wilt in the field and in



140 RBERTAEARAEE 05

the indicator plant method at the time when the soil sampled from fields imrﬁediately

were used in the indicator plant method, but the relation was observed after one month

from the sampling dates.




