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Abstract : Studies on saprophytic behaviour of soil borne pathogenic fungi. VI. Change of
pathogenic and saprophytic Fusarium oxysporum in soil. Hirosuke OGURA and Takumi YAMADA,
Laboratory of plant pathology, Faculty of Agriclture. In this paper, the difference about survival
and spore formation in soil between saprophytic type and pathogenic type of Fusarium oxysporum
were studied. The saprophytic type of this fungus grew better in soil at poor nutrient condition
than the pathogenic one, but the later formed chlamydospores more quickly. Thus, the population
of saprophytic type continued the change for a while and then turned slowly to stable stage by
chlamydospore formation, but the population of pathogenic one altered in stable stage early after
inoculation. This pattern was recognized for many of strains tested, though there were some
exceptions. This stable strain, like cucumber pathogen, came to active in soil planted cucumber
continuously, when the soil was sterilized. But this strain had not activity, when the soil was
not sterilized. This phenomenon appeared in soil planted cucumber was clearly for cucumber
pathogen, but obscurely for tomato pathogen. The active strain, like saprophytic type, produced
conidia and few chlamydospores in sterilized soil, and the stable strain did chlamydospores and
few conidia, reversely. However, in natural soil both of them fell into stable, even if the soil
was the one planted cucumber. From these results it is concidered that many of pathogenic type
would have closely some responses to specific plant or metabolites from its plant and would have
severe susceptibility for soil fungistasis, and many of saprophytic type would have a little responses
and weak susceptibility for fungistasis.
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Table 1. Characters of isolates of F. oxysporum in soil.

Isol Derivation Degree of Pathogenicity Survival ratio
solate of isolate spore formation | to cucumber to tomato in sand

F 104 Soil * 0 2 0 % e %
F 105 ” ++ 0 0 92.71
F 107 ” + 5 0 36.00
F 108 ” ++ 0 0 85.71
F 109 ” ++ 17 0 55. 80
F 111 ” ++ 0 0 105. 55
F 113 ” + 0 0 3. 19
F 115 ” ++ 0’ 0 76. 45
F 116 " + 0 0 42.57
F 121 4 ++ ' 0 0 78.52
F 501 Cucumber ++ 85 0 85.45
F 502 " ++ 72 0 16. 33
F 504 " + 100 0 46. 56
F 505 # ++ 80 0 56. 00
F 507 ” ++ 53 0 79.14
F 508 ” + 85 0 23.41
F 1001 Tomato ++ 0 75 68. 63
F1003 " + 0 85 15. 68
F1004 ” + 0 30 25.00
F1034 ” ++ 0 100 73.02
F 1035 ” ++ 0 100 6326

* Spore formation on PDA, ++ : many, +: a few
** Number appeared at 20 days after / Number inoculated in sterilized sand X 100

Fov) IDELESHERNTROBEEOERBEMBE ) IR, b7 b XDELERIE T
Mt U TR AR L, TSI DEBLBERIIEEASHESERE I b -7, HBVILR
LTHEWETH 7o Eie, RE LD ODTORER, HkodRiCEBEESIEL, &, 8
FRBIEE OBELBEDONIIM o120 TNODOKRIY, LBOERICRIEL LTEEROFHN
Wik, TRbL, BEREKEUT FI05, F .7 VFEEBEKRE LT F504, FS07, < MRE
WEERE UTFL034245 LT



T ERRM OB LRI T 0% - (6) U - liE) 117

2. F. oxysporum OWITHTOERE

Tﬁ%@ LD HOFTD F oxysporum DRRFMIERIEFEMZ /DI I h AWK h I - THK
DETHEIHE L 7o

HIRD F105, F504, F507, F1034 BRREEAREEDE L7 0 B REKENZ CTHERT BB %
Bice THERBELZW 150ml 2ANTE Icm, HBE 5cm OEER Y MiTZ H—Iic @i L
7cDB, KEMATEE 60% (v/v) KHE LI, BFHIZEE I ml H7/20300~600EBXHIK
LI BRMVMIBB°CIHBL, WI0ERRT Fusariuwn BIRERD 2 HOCHECE
Wlto T, LRSERFEEBICEA Tty ToaY - = 3% 254 FAERAFE L TEM
DREEITIL 1o THHH, 150 ml
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‘7"&‘3::/’/"—‘*;74’ b AR = ' Days after inoculation
BT LAtk U T oy Fig. 1. Change of F. ozysporum inoculated
TP E T HA x < R D& B I in sterilized sand by spore suspension or by
L T corn-vermiculite inoculum. '
NTHRZELTELE5THS,. Ly ©——0: Saprophytic type (F 105), a—a
, =) BEREEI and A—a: Cucumber pathogenic type
Lo % =) RIREE BB L (F 504 and F507), and 0——0: Tomato
THRENLRE N —7F, ARk pathogenic type

Table 2. Propagules of saprophytic and cucumber-pathogenic type of F. oxysporum
in sterilized sand inoculated conidial suspension.

Days after inoculation
Type Isolate

0 15 30 45 60

F 501 *146 321 265 243 233

F 502 247 345 167 281 165

Cucumber- F 504 110 173 144 136 119
pathogenic F 505 237 394 336 215 326
F 507 323 357 211 246 237

F 508 145 244 213 196 220

F 104 245 262 325 299 210

" F 105 322 257 376 327 198

F 108 173 301 145 225 271

Saprophytic F 111 236 201 1 215 246
F 113 126 216 177 146 135

F 115 277 31 165 256 241

F 116 141 265 219 111 136

F 121 245 265 237 238 187

* Number of F. oxysporum per | g of sand
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Table 3. Chemical components in sand inoculated pathogenic F. oxysporum.

Carbon source Nitrogen source Phosphate
Before inoculation 1.96 % 0.042 % 0.012 %
At 85 days after ‘
inoculation 1.50 0. 021 0.011

ERAMZOTRE EREABRICHEDT 208, SSHBOBSIEKbEDLMEMTHEC EEE
BEhE, PrazhzlasllosdcfifshtztBbhd,
3. FavVERELBPTO F. oxysporum DHELF
FROER LD, F. oxysporum BEBEHTHRER LD MBS LS KBbN B, T, LK
%5, HIVIEIRELSSEBEDOERNLNZLEIONZOT, .7 ) RELEEAL
TRSAEWEE, R Ek LT %

= L7
; Sterilized soil Natural soil S Loy A 3R L R B B0
i} o T# 29 ) RO L ERR U, 2mm
el D5 BOTEHN, Mk, BEE<HY ML
s Aﬁ S AR, 160°C, 305 RIGBBEEE Lo
5o ] B MO, RERL. 0%, &%
S 20 \ 0. 142%, ) VER0. 021%TH 5o Th
A\ 1 C CHIREERE BEUCRAT, .Y )
s 10y \ / \°§, \,_o ._., § ‘ , e
5 & R B, b MERRAHEKOMENTE
: 570 30 40 50 60 70 8 mm W AEEE L, BB 60%, 25°C Kiko
' Pays after inoculation Fo Ffo, MRRREELIEIC S BEKEEE
Fig. 2. Change of F. oxysporum in soil Lizo ABWRZE0RTHS (F 2K

planted cucumber continuously.

©—@ : Saprophytic type, a-—a: Cu- BE LI 2 v ) AfELHETHE, 3@
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Table 4. Spores of F. oxysporum formed in soil added spore suspension.

Sort of Days incubated
Treatment Inoculum Spore
Soil 30 60 90
F 105 Conidia - *113 32 19
Chlamydospores 3 16 12
Sand Sterilized F 504 Conidia T 3 0
Chlamydospores 18 22 17
F1034 Conidia - 17 4 9
Chlamydospores 9 21 - 14
F 105 Conidia a1 M 4
Chlamydospores 11 29 28
Sterilized F 504 Conidia 178 46 3
: Chlamydospores 33 18 . 21
F1034 Conidia T8 23 5
' Chlamydospores 12 26 21
Soil F 105k Conidia A - 55 125 40 -
: Chlamydospores 12 29
F 504%% Conidia 31 4 ]
Non-sterilized Chlamydospores 17 11 14 ,
F 1034%* Conidia 18 12
Chlamydospores 10 - 6
Non Conidia 214 12 10
Chlamydospores 8 4 7

* Number of spores in 0..1 g of soil.
*k Number of this plot was that excepted the number of native Fusaria appearcd in non
inoculated plot.
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