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Vegetative Compatibility Grouping of Fusarium oxysporum
f. sp. lycopersici Isolated from Korea
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Chungnam National University, Taejon 305-764, Korea

ABSTRACT : Forty-six isolates of Fusarium oxysporum collected from infected tomato
plants and soils in greenhouses in Sedo, Chungnam and Angang, Kyeongbuk and 8 isolates
of F. oxysporum f. sp. lycopersici from Japan and USA were used to determine vegetative
compatibility groups (VCGs). Vegetative compatibility was assessed on the basis of het-
erokaryon formation among nitrate nonutilizing mutants. All Korean isolates of F. ox-
ysporum f. sp. lycopersici used in this study belonged to the same type of VCG (003) re-
gardless of their geographic origin, cultivar and race, but they were incompatible with the
foreign isolates of VCG 0030, 0031, 0032 and 0033. Based on the results, the Korean iso-
lates of F. oxysporum f. sp. lycopersici were classified as a new VCG 003.
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Table 1. Isolates of Fusarium oxysporum isolated from infected tomato plants and soils

Isolate Tomato cultivar Source Location

CF 5 Minicarol Rhizoplane Sedo-Puyeo-gun, Chungnam

CF 7 Minicarol Rhizoplane Sedo-Puyeo-gun, Chungnam

CF11 Kwangbok 44 Rhizoplane Sedo-Puyeo-gun, Chungnam

CF15 Kwangbok 44 Inner root Sedo-Puyeo-gun, Chungnam

CF16 Kwangbok 44 Inner root Sedo-Puyeo-gun, Chungnam

CF17 Kwangbok 44 Inner root Sedo-Puyeo-gun, Chungnam

CF19 Kwangbok 44 Rhizoplane Sedo-Puyeo-gun, Chungnam

CF20 Kwangbok 44 Rhizoplane Sedo-Puyeo-gun, Chungnam

CF21 Kwangbok 44 inner root Sedo-Puyeo-gun, Chungnam

CF24 Seokwang 102 Rhizoplane Sedo-Puyeo-gun, Chungnam

CF26 Seokwang 102 Rhizosphere Sedo-Puyeo-gun, Chungnam

CF30 Seokwang 114 Rhizoplane Sedo-Puyeo-gun, Chungnam
CF31 Seokwang 114 Rhizosphere Sedo-Puyeo-gun, Chungnam
CF65 Flora Rhizosphere Angang, Keongju-gun, Kyeongbuk
CF73 Flora Root Angang, Keongju-gun, Kyeongbuk
CF74 Flora Root Angang, Keongju-gun, Kyeongbuk
CF75 Flora Stem Angang, Keongju-gun, Kyeongbuk
CF78 Flora Stem Angang, Keongju-gun, Kyeongbuk
CF101 Flora Stem Angang, Keongju-gun, Kyeongbuk
CF103 Flora Stem Angang, Keongju-gun, Kyeongbuk
FL301 Seokwang Root Cheongwon-gun, Chungbuk
FL302 Seokwang Root Cheongwon-gun, Chungbuk
FL303 Root Cheongwon-gun, Chungbuk
FL306 Root Cheongwon-gun, Chungbuk
FLAO1 Root Puyeo-gun, Chungnam

FLAO2 Root Puyeo-gun, Chungnam

FLA403 Root Puyeo-gun, Chungnam

FL404 Root Puyeo-gun, Chungnam

FLA17 Minicarol Root Puyeo-gun, Chungnam

FLA418 Minicarol Root Puyeo-gun, Chungnam

FLA19 Minicarol Root Puyeo-gun, Chungnam

FLA20 Minicarol Root Puyeo-gun, Chungnam

FL421 Minicarol Root Puyeo-gun, Chungnam

FL502 Root Weulseong-gun, Kyeongbuk
FL504 Root Weulseong-gun, Kyeongbuk
FL505 Root Weulseong-gun, Kyeongbuk
FL506 Flora Root Weulseong-gun, Kyeongbuk
FL507 Flora Root Weulseong-gun, Kyeongbuk
FL508 Flora Root Weulseong-gun, Kyeongbuk
F1.509 Momotaro Root Dalseong-guk, Kyeongbuk

FL511 Monotaro Root Dalseong-guk, Kyeongbuk

FL513 Root Taegu-city, Kyeongbuk

FL514 Root Taegu-city, Kyeongbuk

FL515 Root Taegu-city, Kyeongbuk

FL602 Root Pusan-city, Kyeongnam

FL606 Root Pusan-city, Kyeongnam

SUF119 Japan

Tomato V Japan

JFL No-1 Japan

IF031213 Japan

AFL626 USA.

AFL548 US.A.

AFL7400-1 USA

AFL8174 USA
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Table 2. Frequency and phenotype of nitrate nonutilizing (nif) mutants of Fusarium oxysporum f. sp. lycopersici re-

covered from MMC media

% nit mutants at different
conc. (%) of KCIO,

Number of nit mutants®

Isolate
1.5 2.0 25 nit 1 nit 3 nit M

CF5 7 - - 2 2 -
CF7 6 L - 3 1 -
CF11 20 7 - 3 2 1
CF15 17 - - 7 - -
CF16 50 23 3 5 1 9
CF17 20 - - 4 1 2
CF19 47 13 3 7 7 -
CF20 57 37 7 15 - 5
CF21 6 - - 3 1 1
CF24 30 13 3 5 2 4
CF26 37 17 7 11 3 5
CF30 13 - - 6 2 -
CF31 3 3 - - - 2
CF65 20 3 - 5 - 3
CF73 53 23 10 24 - 16
CF74 83 38 13 11 11 15
CF75 30 13 3 8 - 14
CF78 60 26 6 - 21 16
CF101 23 - 9 1 4
CF103 25 - - 10 2 3
FL301 20 - - - - 1
FL302 80 - - 5 - -
FL303 80 - - - 4 1
FL306 80 - - 4 - 1
FLA401 95 - - 4 - 1
FLAO2 40 - - 1 - 1
FLA03 80 - - 1 5 -
FLAO4 80 - - 2 - 3
FLA17 80 - - - 5 -
F1418 80 - - 4 - 1
FLA419 80 - - — 2 3
FLA420 80 - - 4 - 1
FL421 70 - - 4 - 1
FL502 70 - - 6 - -
FL504 40 - - 2 - 3
FL505 70 - - 5 - -
FL506 80 - - 3 — 2
FL507 80 - - 1 3 1
FL508 70 - - 5 - -
FL509 60 - - 4 1 _
FL511 70 - - 5 — 1
FL513 80 - - - 5 -
FL514 50 - - 1 3 1
FL515 80 - - 5 - —
FL602 70 - - - - 4
FL606 40 - - 1 - 3

* nit mutant phenotypes were determined according to growth on basal medium amended with different nitrogen sources.
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Table 3. Comparison of races and vegetative compatibility groups of F. oxysporum f. sp. lycopersici isolated from dif-
ferent cultivars of tomato

Isolate " Race VCG* Cultivar Geographic origin

CF5 - 0034 Minicarol Sedo, Puyeo-gun, Chungnam

CF7 - 0034 Minicarol Sedo, Puyeo-gun, Chungnam

CF11 1 0034 Kwangbok 44 Sedo, Puyeo-gun, Chungnam

CF15 - 0034 Kwangbok 44 Sedo, Puyeo-gun, Chungnam

CF16 2 0034 Kwangbok 44 Sedo, Puyeo-gun, Chungnam

CF17 - 0034 Kwangbok 44 Sedo, Puyeo-gun, Chungnam

CF19 2 0034 Kwangbok 44 Sedo, Puyeo-gun, Chungnam

CF20 2 0034 Kwangbok 44 Sedo, Puyeo-gun, Chungnam

CF21 - 0034 Kwangbok 44 Sedo, Puyeo-gun, Chungnam

CF24 1 0034 Zuikou 102 Sedo, Puyeo-gun, Chungnam

CF26 1 0034 Zuikou 102 Sedo, Puyeo-gun, Chungnam

CF30 2 0034 Zuikou 114 Sedo, Puyeo-gun, Chungnam

CF31 2 0034 Zuikou 114 Sedo, Puyeo-gun, Chungnam

CF65 2 0034 Flora Angang, Kyeongju-gun, Kyeongbuk
CF73 1 0034 Flora Angang, Kyeongju-gun, Kyeongbuk
CF74 2 0034 Flora Angang, Kyeongju-gun, Kyeongbuk
CF75 1 0034 Flora Angang, Kyeongju-gun, Kyeongbuk
CF78 1 0034 Flora Angang, Kyeongju-gun, Kyeongbuk
CF101 1 0034 Flora Angang, Kyeongju-gun, Kyeongbuk
CF103 - 0034 Flora Angang, Kyeongju-gun, Kyeongbuk
FL301 - 0034 Seokwang Cheongwon-gun, Chungbuk

FL302 - 0034 Seokwang Cheongwon-gun, Chungbuk

FL303 - 0034 Cheongwon-gun, Chungbuk

FL306 - 0034 Cheongwon-gun, Chungbuk

FLAO1 - 0034 Puyeo-gun, Chungnam

FLA402 - 0034 Puyeo-gun, Chungnam

FLA03 - 0034 Puyeo-gun, Chungnam

FLA04 - 0034 Puyeo-gun, Chungnam

FLA417 - 0034 Minicarol Puyeo-gun, Chungnam

FLA18 - 0034 Minicarol Puyeo-gun, Chungnam

FL419 - 0034 Minicarol Puyeo-gun, Chungnam

FLA20 - 0034 Minicarol Puyeo-gun, Chungnam

FLA421 - 0034 Minicarol Puyeo-gun, Chungnam

FL502 - 0034 Weulseong-gun, Kyeongbuk

FL504 - 0034 Weulseong-gun, Kyeongbuk

FL505 - 0034 Weulseong-gun, Kyeongbuk

FL506 - 0034 Flora Weulseong-gun, Kyeongbuk

FL507 - 0034 Flora Weulseong-gun, Kyeongbuk

FL508 - 0034 Flora Weulseong-gun, Kyeongbuk

FL509 - 0034 Momotaro Dalseong-gun, Kyeongbuk

FL511 - 0034 Momotaro Dalseong-gun, Kyeongbuk

FL513 - . 0034 Taegu-city, Kyeongbuk

FL514 - 0034 Taegu-city, Kyeongbuk

FL515 - 0034 Taegu-city, Kyeongbuk

FL602 - 0034 Pusan-city, Kyeongnam

FL606 - 0034 Pusan-city, Kyeongnam

SUF119 1 0030 Japan

AFL548 2 0030 US.A

AFL7400-1 3 0030 US.A

Tomato V 1 0031 Japan

1F031213 2 0031 : Japan

AFL8174 3 0032 USA.

JFL-No. 1 2 0033 Japan

AFL626 1 003 - US.A.

* The code follows that of Puhalla (1985). First three numbers refer to the forma specialis to which the strain belongs,
and the fourth refers to the VCG within the forma specialis.
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Tomalo V.

Fig. 1. Vegetative compatibility grouping (VCG) tests between nit mutants of VCG 0030 (AFL548), 0031 (Tomato V),
0032 (AFL 8174) and 0033 (JFL NO. 1) and two Korean isolates (FL602-3 and CF24-10) of F. oxysporum f. sp.
lycopersici. Two Korean isolates (FL602-3 and CF24-10) formed visible heterokaryons (VCG reaction : +), whereas
the other isolates, VCG 0030, 0031, 0032 and 0033, failed to form such heterokaryon (VCG reaction : —).
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