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Estimate on Activities of Fusarium oxysporum in Soil.
1. Survival by Chlamydospores of F. oxysporum in Soil.

Hirosuke OGUrRA and Takeshi UMEzawA and Junrong MA
Laboratory of Plant Pathology, Faculty of Agriculture

Abstract: We established the methods to realize fungal population or distribution of
Fusarium oxysporum f. sp. cucumerinum inhabited in soil. The number of the fungus
examined by agar dilution method shows that of propagules originated from conidia
mainly, becaﬁse they were easy to put off from mycelia to suspended water, so, it is
difficult to recognize the survival of the fungus in soil. The fungal number originated
from chlamydospore was obtained by soil plate method with soil grain washed by
sterilized water with shaking three times or more. In successive 40°C ‘condition the
chlamydospores were survived and other propagules died away. These phenomena
were more clear in dry than in wet. From these results it is necessary to investigate
the survivalof chlamydospore to know the real state of long term soil infestation by
the pathogen, though the activities in favourable conditions for the fungus is enough
to count the propagules originated in conidia. For this purpose it is better that soil
sample must be dried in 40C for 10 days or more after sieved under 1mm grain

and is cultured by soil plate method with fusaria-selecting medium.
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Table 1. Population *of F. oxysporum in field soil appeared wilt disease slightly

Plot Date for soil sampling

May 20 May 30 June - 9 June 21
A *¥*2170 2815 2285 3103
B 1023 1075 2751 1385
C 716 1682 4221 1855
D 1341 1266 1158 1283
E 986 1968 1007 1046

* Agar dilution method with fusaria-selecting medium
*% The number of F. oxysporum in |1 g of dry soil
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Table 2. Population of F. oxysporum in field soil washed with sterilized water by
soil plate method

Plot *
Repeat of A B
water washing June 9 June 21 June 9 June 21
* %k .
non washing 1052 1466 1085 _ 842
1 487 550 572 475
3 : 350 320 230 218
5 320 315 225 210

* Same plot in Table 1.
*#% The number of F. oxysporum in 1 g of dry soil.
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Table 3. Survival ratio of spores of F. oxysporum f. sp. cucumerinum in

soil treated with different temperatures

Soil Survival radio of. spores *
temperature 0. days- 3 6 10 15 20 30
Microconidia
30T 100 105 85 37 34 18 2
35 100 91 37 3 7 7 0
40 . 100 - 87 4 0 - — -
45 100 66 0 S — — -
Macroconidia i .
30 100 92 92 81 74 21 27
35 100 99 166 25 7 8 11
40 100 86 70 1 0 - -
45 100 54 22 0 — — —
Chlamydospores
30 100 97 92 94 98 91 90
35 100 93 95 80 84 70 72
40 100 96 92 84 84 60 45
45 - 100 94 91 36 6 0 -

* Sgil samples incubated with the pathogen at 25%C for 10  days were
set into different temperature conditions. At this setting time three kinds
of spores - were tested for their germination and the germinated. ratio
was expressed the relative ratio .



12 BAREEMRRE  £39% (1990) B F

JNBISS BT 1Z40°C TLOHARIZIZFER L 7228, 35C TR EBICHEIZ A T 5 05200 AT L
720 CORFIREGTHLLEO—BROATEETNIIERBICHERFERLIVEESNTLEEZD
N5, KESGAEMRTIZI0C, 35T TIHEAISHITHY, 1 7 AR bEF L7z, 40CTI6H,45C
TLOHAICIER L7 ZOBTFRMAERTIREEID RV, 2O—E135CT B L TA0CIIS
WTERALAERD SN0 T, FRP LB L7724, 2otz iﬁﬂﬂiﬁoﬂ’*‘l&ﬁ%é =
JERLF1345°C T20 HRIZHBIR L7245 40C T OB CER L M IEE Y (£3H) .

ZORR, 0TI 3MOBFNEF RS THRRATHY, 45CTRTRTORT REFICRE
1325 HHEHORBICONTIE TS L BN, LU, AEROFERIEMTH Y, SHOEH
% A P ALEE LB,

DERZHEPORBFOMEREZHAE L2 LERBRICFS01HBKRZ26CTISHEEEL, 20
j:tﬁ%%‘c A0CIZTRE LT2o 72, HIERE 2R 5723 £35,40CICHE L7, 6,10, 15H%

FROFETHERT, EERTORFLREL

Table 4. Survival ratio. on spores of F. oxysporum f.sp. cucumerinum

in soil at dry or wet condition ',

Soil Soil Survival ratio of spores *
condition temperature 0 days 6 10 15
Mic¢roconidia ‘
Dry 35 100 62 0 0
40 100 -0 — —
35 100 37 31 0
Wet 40 100 4 0 -
Macroconidia
Dry 35 100 71 5 0
40 100 12 0 -
35 100 .86 25 2
Wet 40 100 70 1 1
Chlamydospores
Dry 35 100 84 91 88
40 100 90 87 88
35 100 95 ‘ 80 84
Wet 40 100 92 70 76

x The survival ratio was estimated as descrived in Table 3 .
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Table 5. Fusarium population in fields cultivated continuously the same crops

BHAERSFE | Grey soil | Cucumber | 510 420 ++ Open field
il Grey soil | Soy-bean 780 515 Open field
[/ Lk Grey soil | Tomato 150 104 Open field
FFEMIARINEET | Grey soil | Cucumber 96 91 - Protected
HEMEFTHETEE | Grey soil | Cucumber | 125 211 * Protected
HFEMHFHETVEE | Grey soil | Cucumber 8 5 - Paddy
AETH Grey soil | Cucumber 24 26 - Paddy
HEmESRE Sandy soil | Cucumber | 107 135 ++ Protected
HETTERH Sandy soil| Cucumber 75 102 + protected
FEEARMBIFEA | Red soil | Cucumber 85 116 ++ Open field
FEMRFHT A | Red soil | Cucumber 117 114 + Protected
FEMEEAF4 | Red soil | Cucumber 23 51 + Protected
FEMETTES | Red soil | Cucumber 94 105 | + Protected

*  Population from chlamydospore in 1 g of dry soil.
** Diseased area in field tested ; + 4+ : Disease appears overall,

+ : separates locally, =+ : slightly, —: non disease.
**%  Protected : Cultivate in twice, namely late raising and forcing

culture .
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EERTF IR TSR L ) S RE L CERET S, SOOI L, HEH 40T THEEREICES X 100
TEERTOAEFORECTIENEONDL (2, 3, 4F) . AEY X F oxysporum f. sp.
fragariae DFEIZ40C TI4HL L, 45CT 6 HLL BT 5 LRBIIFEMT 5 LN, KATAN »
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