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Studies on the Wilt of Strawberry Caused by Fusarium
oxysporum f. sp. fragariae in Korea

Chong Taik Cho* and Byung Ju Moon*

ABSTRACT

The experiments were conducted to study the distribution of wilt of strawberry caused by
Fusarium in Korea, the characters of the causal fnngus and its control. The results obtained
are summarized as follows.

1. Wilt of strawberry has been found in Gimhae and Samrangjin, Gyeongnam province a
few years ago. This disease has been spreading year after year, and observed on farms in
most of the strawberry-growing areas in Korea.

2. The fungus was isolated frequently from the crowns and petioles of diseased straw-
berry plants, and the fungus belonging to Fusarium oxysporum in terms of the morphological
characteristics of macroconidia, microconidia, chlamydospore and conidiophore on V-8 Agar.

3. The macroconidia formation of the fungus varied remarkably with the isolates and
kinds of medium tested. However, all isolates abundantly produced macroconidia on V-8 Agar.

4. The cross-inoculation tests with several forma specialis of ¥, ozysporum to cucumber,
tomato, watermelon, luffa, cabbage, melon and strawberry were carried out. The isolates
from strawberry viz. Kodama’s F. oxysporum f. sp. fragariae and S-1 of the authors were
pathogenic to only strawberry. The fungus was also similar in morphology and symptoms to
Kodama’s and Winks' isolate of F. oxysporum f. sp. fragariae. Therefore, the fungus is
identified as Fusarium oxysporum Schl. f. sp. fragariae Winks & Williams.

5. The most effective fungicides were Benomyl and Homai for inhibiting sporulation and
mycelial growth of the fungus.

6. The cultivar Kurumae 38, Himiko, Senga gigana and Daehak I were resistant, whereas
Hokowase, Instiate Z4, Juspa, Puget beauty and Marshall were susceptible to the fungus with

artificial inoculation.
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Table 1. Distribution of wilt of strawberry and percent of Fusarium oxysporum f. sp. fragariae

isolation from crown and petiole of diseased sirawberry plants in Korea

No. of No. of Percent of Percent Percent of F. oxysporum f. sp.
Locality plants plants  plants of plants fragariae isolated
examined infected infected died Crown Petiole
Gangweon Chuncheon 900 276 30.6 50.0 40.0
Gyeonggi Paju 600 97 16.2 42.9 0
Goyang 900 194 21.6 57.1 0
Suweon 145 90 62.1 53.3 66.7 75.5
Chungnam  Daedeog 600 496 82.7 3.6 69.0 5.7
Nonsan 200 169 84.5 48.0 16.0
Chungbug  Ogcheon 200 86 43.0 1.2 62.5 10.0
Jeonbug Igsan 150 14 9.3 54.3 4.0
Jeonnam Jangheung 150 55 36.7 97.1 48.0
Daegu 300 100 33.3 53.3 2.9
Gyeongnam Samrangjin 550 496 90.2 29.4 55.4 20.1

Table 2. Comparison between 2 isolates of Fusarium oxysporum f. sp fragariae and 2 isolates of

Fusarium sp. for size of spores

Size(length X width, )®

F. ozxysporum f. sp. fragariae

Spore S-1 o S-6  _ Winks’ isolate® ~ “Kodama’s isolate?
Range Avg. Range Avg. Range Avg. Range Avg,
Microconidium 0-sept. 7.9—21.6 12.2 5.9—23.6 15.7 9.8—19.6 13.0 7.9-21.6 13.3
X3.9-7.9 X5.1 X3.9-7.9 X5.5 X3.9-5.9 X4.7 X3.9-7.9 X5.1
Macroconidium 1-sept. 15.7-—35.3 25.9 13.7-33.4 25.9 15.7-31.4 23.2 13.7—41.2 22.4
X3.9—10.6 X6.7 X3.9-7.9 X6.3 X3.9-7.9 X6-3 X3.9—-9.8 X6.3
2-sept. 27.5—43.2 36.9 27.5—51.0 38.1 17.7—47.1 36.1 21.6—37.3 29.0
X3.9—-8.6 X6.7 X5.9—-9.8 X7.1 X5.9-7.9 X7.5 X3.9—-9.8 XT7.1
3-sept. 39.3—-62.8 49.8 35.3—62.8 47.9 25.5—62.8 51.4 25.5—56.9 44.4
X3.9—9.8 X7.9 X3.9—7.% X6.7 X5.9-7.9 X7.1 X3.9-9.8 X5.9
4-sept. 49.1—74.6 63.2 45.1—78.5 63.2
X7.9 X7.9 X5.9~7.9 X7.1
Chlamydospore 11.8—27.5 19.6 9.8—39.3 23.9 11.8-—23.6 16.9 7.9-27.5 16.1

X9.8-21.6 X15.7 X7.9—37.3 X9.2 X9.8—19.6 X14.5 X7.9—21.6 X13.7

a) Each figure was the average of 100 spores examined.
b) Isolate N. 15043 of F. oxysporum f.sp. fragariae provided by Winks.
c) Isolate No. 5 F. exysporum f. sp. fragariae provided by Kodama.
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Table 3. The mycelial growth and production of macroconidia of 2 isolates of F. ozxysporum f. sp.
fragarlae and 2 isolates of Fusarium oxysporum obtalned from strawberry on different media

D1am of colomes(mm)“’

Macrocomd]a (X 105/cu1ture) )

F. oxysporum f. sp. fragariae

" F. ozysporum f. sp. fragarzae

Agar medium " Author’'s”  Winks’ ~ Kodama’s Author’'s —  Winks” Kodama’s
S-1 S-6 S-1 S-6

PD 44.9 46.4 45.7 43.9 7.5 2.3 8.0 5.0
PS 47.8 47.1 49.4 47.1 3.0 4.0 1.0 1.5
CM 43.2 43.0 45.2 43.5 34.3 26.8 15.0 23.8
V-8 41.2 41.3 43.2 38.8 136.3 48.8 72.5 91.8
Oatmeal 28.7 31.0 27.5 31.1 32.5 12.3 36.0 31.3
Malt Ex. 44.3 45.2 45.0 40.6 1.3 0 0.5 0
Czapek’s 32.5 33.8 42.0 39.5 26.3 6.8 12.0 91.3
Sabouraud 31.5 32.9 23.6 20.4 282.5 3.8 5.5

8.8

a) Based on 3 replicates in 2 trials.
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Results of cross inoculation tests with different forma specialis of Fusarium oxysporum in

'lant inoculated cucumerinum melonis
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Kodama’s

lini

S-1

Cucumber -+

Melon - -+
Tomato

Watermelon --

Luffa - --
Cabbage -

Strawberry

a) 8-9 plants in each pot, + --pathogenic - -

: non pathogenic.



Table 5. Effects of fungicides on mycelial growth and sporulation of F. oxysporum f. sp. fragariae
isolate S~1 when grown on PDA containing various fungicides at 25°C

Sporﬁia{ibn after 15 d:iys’

incubation(mm)? incubation(X10%/culture)®
Fungicide Concentration(a. 1. wg/ml) T Concentration(a._i. xg/mi)_
0 1 10 100 300 600 0 10 600
Benomyl 59.8 68.0 14.0 0 0 0 236.5 31.6 0
Homali 61.9 65.8 14.0 0 0 0 236.5 11.6 0
Captan 63.4 63.2 50.6 10.2 5.8 5.0 236.5 73.6 23.6
Captafol 56.9 29.3 12.5 9.3 8.9 7.2 236,5 134.3 120.0
Iprodione 60.7 55.0 15.9 4.8 4.8 4.9 236.5 121.5 78.8
Topsin-M 59.8 64.9 53.9 36.2 9.0 2.4 236.5 47.3 0.4
Zineb 62.8 64.0 60.5 43.3 36.7 34.8 236.5 170.0 140.0
4 236.5 81.0 82.9

Plant vax 62.0 62.3 65.7 59.0 44.2 32.

a) Based on 3 replicates.
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Table 6. Results of inoculation experiments with F. oxysporum f. sp. fragariae isolate S-1 to various
strawberry cultivars

Cultivar Percent of plants infected® Cultivar Percent of plants infected
America 50 Himiko 0
Berry star 20 Hokowase 100
Cambridge favorite 20 Senga gigana 0
Catskill 70 Kogyoku 30
Fairfax 60 Puget beauty 90
Chikushi 20 Daehak [ 10
Harunoka 60 General chanzy 40
Leiko 40 Cyclone 60
Kurumae 38 0 Juspa 90
Instiate Z4 100 Ohoisi sikinary 40
Missionary 30 Benizuru 40
Marshall 30 The sun 50
Kurumae 39 30 Tioga 70

a) Based on 10 plants with 5 repicates



Fig. 1. Symptom caused by Fusarium. oxysporum f. sp. fragariae on infected strawberry
plants. 1: dying and wilting of plants. 2: deforming and yellowing of central leaflets
and dying of old leaves.

Fig, 2. Fusarium. oxysporum f. sp. fragariae. 1: macro and microconidia (X 600) on V-8
agar. 2: chlamydospore(X400) on V-8 agar.
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