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Forma Specialis and Races of Fusarium oxysporum Isolates
from Tomato in Korea

Sung Jeon Yoo*, Myong Seon Lee and Seung Hun Yu
Department of Agricultural Biology, College of Agriculture,
Chungnam National University, Taejon 305-764, Korea

ABSTRACT : Severe Fusarium wilt of tomato was observed in greenhouses in Sedo, Chung-
nam and Sandae, Kyeongbuk from March to May, 1993. Among the 20 isolates of Fusar-
itum oxysporum isolated from wilted tomato plants and their rhisoplane or rhizosphere, 18
isolates were pathogenic to tomato. All of the pathogenic isolates were identified as F. ox-
ysporum f£. sp. lycopersici; they were pathogenic only to tomato and not pathogenic to red
pepper, potato and egg-plant. The isolates of F. oxysporum f. sp. lycopersici used in this
study could be divided into 2 races according to their pathogenicity to eight differential var-
ieties of tomato. Of 10 isolates tested, 6 were classified as race 1, while 4, as race 2.

Key words : forma specialis, race, Fusarium oxysporum £, sp. lycopersici, tomato.
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Table 1. Fusarium isolates used in this study

Isolate Tomato cultivar  Source Location
CF7 Minicarol Rhizoplane  Sedo
CF11 Kwangbok 44  Rhizoplane  Sedo
CF16 Kwangbok 44  Inner root Sedo
CF19 Kwangbok 44 ~ Rhizoplane  Sedo
CF20 Kwangbok 44  Rhizoplane  Sedo
CF24 Seokwang 102  Rhizoplane  Sedo
CF26 Seokwang 102  Rhizosphere  Sedo
CF30 Seokwang 114  Rhizoplane  Sedo
CF31 Seokwang 114  Rhizosphere  Sedo
CF39 Seokwang 114  Inner root Sedo
CF46 Seokwang 102  Rhizoplane  Sedo
Cf65 Flora Rhizosphere =~ Angang
CF73 Flora Root Angang
CF74 Flora Root Angang
CF75 Flora Stem Angang
CF78 Flora Stem Angang
CF101 Flora Stem Angang
CF103 Flora Stem Angang
ACF1 Kwangbuk 44  Rhizosphere Sedo
ACF2 Kwangbuk 44  Rhizosphere  Sedo
SUF119 Japan
Tomato V Japan
JFL NO-1 Japan
1IF031213 Japan
AF626 US.A.
AFL548 US.A.
AFL7400-1 USA.
AFL8174

US.A
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ysporum®) A3l EAJ2] 11l monophialideE
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Table 2. Isolation rate of Fusarium oxysporum from
rhizosphere, rhizoplane soil and inner tissues of wilted to-
matoes

No. cfu/g sample (X 10"

Cultivar

Region Rhizo- Rhizo-  Inner
sphere  plane root

Sedo Minicarol 2.0 86.0 52
Kwangbok 44 13.0 133 8.0
Seokwang 102 20.0 180.0 13.0
Seokwang 114  100.0  340.0 100.0

Angang Flora 13.0 13.0 13.0

* Isolation rate was determined on the peptone PCNB
medium using dilution plate method.

FoEAE 79 £k G989 2oL s Qo
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x| oksic). AZRFF2 AHE3F F. oxysporum f.
sp. lycopersici ARFF 47N, vl 4] 25 T
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Hep i S ch(Table 4).
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Table 3. Size of conidia and chlamydospores of Fusarium oxysporum isolated from tomato

Measurements (pm)

Isolate . s Macroconidia Chlamydo-
Microconidia

1-septate 3-septate spores
ACF2 2.5~ 75X2.5~5.0 10.0~13.8 X 2.5~5.0 16.3~32.5X 2.5~5.0 7.5-8.8
CF19 5.0~10.0%2.5~5.0 8.8~13.8%x3.8~5.0 16.3~30.0x 3.8~5.0 6.3~8.8
CF26 5.0~12.5%2.5~5.0 8.8~15.0x2.5~3.8 17.5~28.8% 3.8~5.0 7.5~8.8
CF65 5.0~12.5% 2.5~5.0 10.0~16.3%2.5~5.0 18.8~30.0% 2.5~5.0 7.5~8.8
CFT3 5.0-12.5X2.5-3.8 12.5~17.5%3.8~5.0 21.3~31.3%3.8~5.0 6.3~8.8

* Numbers are mean values of 20 conidia or 20 chlamydospores after 5-day culture on PDA.
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Table 4. Pathogenicity of Fusarium oxysporum isolates
on tomato cv. Seokwang

Table 5. Pathogenicity of Fusarium oxysporum isolated
from plants in the family Solanaceae

Isolate Dlsez}sea Isolate Dlsez_asea
severity severity
CF7 68.7 CF75 100.0
CF11 313 CF78 100.0
CF16 93.8 CF101 56.3
CF19 87.5 CF103 62.8
CF20 875 ACF1 0.0
CF24 75.0 ACF2 0.0
CF26 36.5 SUF119 75.0
CF30 73.0 JFLNO-1 87.0
CF31 93.5 Tomato V 50.0
CF39 68.7 1F031213 58.0
CF46 87.3 AFL626 563
CF65 87.3 AFL7400-1 93.3
CF73 81.0 AFL548 81.0
CF74 62.3 AFL8174 68.7
* Disease severity was calculated based on the following
equation
Disease severity (%)=
(Oxa)+(1xb)+(2xc)+(3xd)+(4xe) x100,

4(a+b+c+d+e)
where 0, 1, 2, 3, and 4 indicate the infection category,
0% (healthy), 1~25%, 26~50%, 51~75%, and 76~100%
wilting, respectively. And a, b, c, d, and e are the numb-
ers of seedlings which fall into the categories of 0, 1, 2,
3, and 4, respectively. .

4432 EMNYT race 1, 20 &Aoo 2 R T-
108, Momotarou(kHER) 8 =ZF& ZAZ AFF|
Aate] A 3A-& Jehlidlel. FAFF F CF19, CF
30, CF31, CF65 &5+ Momotarou(BkAREE)} Zuikou
GDE) 102 F5olxe HUAS vehlle] dzadal
JFL NO-1, IFO31213 4 AFL5487} 7+ race 28 %
HE= el w, CF24, CF26, CF29, CF54, CF73, CF75, CF
78, CF101 73+ Momotarou(KKER) 83 Zuikou(Hs
k) 1025 A&3tx] Z3led dz=7F2 SUF119, To-
mato V % AFL626%} S 3} race 12 s = ¢lr}. %]
<Y race ¥¥XE FAFEF 43H= Table 604 ¥.= u)
o} o] AE, 7} F A BE race 13} 2} ¥
2slo] o Aol ¥ 59 racer} WA ST 2%
= <4 4 st

Fusarium oxysporum?] 231828 7}7to] 71FAE
o] T B Apolel we} vfehdar races 22
259 Zolal A58 2] FEel o B4
Ko} Fpolol) whet v¥loizlekd, 16). WA EuhE A
ESH T (F. oxysporum f. sp. lycopersiciyol| = 37}A] 2]
race7} B w%le] ¢)c}. Race 13} race 2&= =l=(2, 3,

Pathogenicity to

Tomato®

Pon-  Seok-
derosa kwang

Isolate Red Egg-

Potato
pepper plant

CF7 ~P - -
CF11 - - -
CF16 - - -
CF19 - - =
CF20 - - -
CF24 - - -
CF26 - - -
CF30 - - -
CF31 - - -
CF39 - - -
CF46 - - -
CF65 - - -
CF73 - - -
CF74 - - -
CF75 - - -
CF78 - - -
CF101 - - -
CF103 - - -
SUF119 - - -
Tomato V - - -
JFL. NO-1 - - -~
1F031213 - - -
AFL626 - - -
AFL548 - - -
AFL7400-1
AFL8174 - - -
ACF1 — - -
ACF2 - - -

* Tomato cultivars : Ponderosa, Seokwang.
® — : nonpathogenic, + : pathogenic.

+
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PhE A S5 TS ARl FAE Eile] ==l
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Table 6. Pathogenicity of Fusarium oxysporum f. sp. lycopersici isolates to differential varieties of tomato and their

race classification

Pathogenicity to

Race

Isolate Region Oogatahu-  Seo- ~ Ponde- Momo- Zuikou 1.i4c Mono-  Taibyou- classifi-

kuzyu kwang rosa  tarou 102 ) torou 8 sinkouyo  cation
CF24 Sedo + + + - - - - - Race 1
CF26 Sedo + + + - - - - - Race 1
CF73 Angang + + + - - - - - Race 1
CF75 Angang + + + - - - - - Race 1
CF78 Angang + + + - - - - - Race 1
CF101 Angang + + + - - - - - Race 1
CF19 Sedo + + + + + - - - Race 2
CF30 Sedo + + + + + - - - Race 2
CF31 Sedo + + + + + - - - Race 2
CF65 Angang + + + + + - - - Race 2
SUF119 Japan + + + - - - - - Race 1
Tomato V  Japan + + + - - - - - Race 1
AFL626 USA. + + + - - - - - Race 1
JFL NO-1  Japan + + + + + - - - Race 2
IFO31213 Japan + + + + + - - - Race 2
AFL548 US.A + + + + + - - - Race 2
* — : nonpathogenic, + : pathogenic.
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