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A wilt disease on lettuce was observed in 2006 and 2007 in commercial plastic house at main production areas
of lettuce in Icheon, Yongin and Goyang of Gyeonggi Province. The disease was characterized by the wilting
of lower leaves, accompanied by stunting symptoms of the whole plants. Old affected stems showed the black
streak in the vascular system. The pathogen, Fusarium oxysporum f. sp. lactucae was isolated from stems and
roots of diseased plants. Isolated pathogen also produced the microconidia and macroconidia with chlamy-
dospores on carnation leaf agar medium. The pathogen easily invaded and made many chlamydospores on
the roots of lettuce and also made dark streaking through the vascular in the lettuce stems. The density of
Fusarium sp. in the severely diseased field soil was more higher populations than that in the healthy and less
diseased field soil. The minimum population of pathogen would be above 10°cfu/g soil to induce the Fusarium
wilt on lettuce in plastic house. The results of pathogenicity test showed ‘Sunpung’ and ‘Mipungpochap’ was
high susceptible to Fusarium pathogen isolates while some cultivar ‘Mihongjeokchukmyeon’ and ‘Jinjachuk-
myeon’ showed moderate resistance. Disease development for some lettuce was related to treated tempera-
ture, so the symptom was more severe above 25°C. Selection of appropriate lettuce cultivar and planting time
should be related for the successful control of Fusarium wilt.
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Table 1. Incidence of Fusarium wilt on lettuce in the production areas of Gyeonggi province from 2006 to 2007

Investigation time Area surved N:ﬁr(z/fefyi:iids N?ﬁ?;iids Ranlflzr?tfsl?;;)c ted Main symptom®

Late March Goyang 10 1 3.5~71.0 LY,S
Middle June Namyangju 10 8 5.0~75.0 LY,S

2006 Late July Yeoju 10 4 15.1~95.0 LY, S
Middle Sep. Yongin 10 8 5.8~30.0 S
Late Nov. Icheon 10 2 1.5~95.5 LY,S
Late May Yongin 10 2 23.7~84.0 LY,S
Late July Namyangju 10 9 10.5~92.0 LY, S

2007 Middle Sep. Icheon 15 7 1.0~65.0 LY,S
Early Oct. Suwon 10 3 1.0~15.0 LY,S
Late Oct. Namyangju 10 3 1.0~-5.6 S

°LY: leaf yellowing, S: stunting.

Fig. 1. Symptoms of Fusarium wilt on lettuce in the fields. (A) wilt and stunting of lettuce in plastic house; (B) a transverse section of the
diseased lettuce stem; (C) a longitudinal section of diseased lettuce stem and root showing vascular and root discoloration.

Fig. 2. Morphological and cultural features of Fusarium oxysporum isolated from lettuce: microconidia and macroconidia (A), hypae and
conidiophores (B) and chlamydospores (C).
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Table 2. Comparative morphological characteristics of Fusarium
oxysporum isolated from wilted lettuce 40 —
Characteristics® Present study Fusarium oxysporum® ‘{—'
Colony 2 3.0
color dark purple dark purple z
Conidia & 20
Microconidia abundant, generally ~ abundant, generally 3
single-celled single-celled o
size 6.6~11.7x2.5~3.5 5~18x2.0~3.8 1.0
shape oval to kidney shaped oval to kidney shaped [—ﬁ
Macroconidia abundant abundant 0.0
size 28.0~39.8x3.8~4.9 pum 25~50%3.0~4.5 um 1 o 80 180 360
septa 3(1~4) septate usually 3 septate Dipping time(min.)
shape sickle shaped sickle shaped Fig. 3. Effect of dipping time of Fusarium oxysporum on wilt
Sclerotia present present symptoms after inoculation.
g;)ﬂmdlozhores mono;lhlahdes mono;lhlahdes W T o] WIS 2AFS AT (5CME 64t A
amydospores presen present

*Colony color was observed on PDA and micro- and macroconidia
were observed on CLA medium.
®Data from Burgess ef al. (1994) and Nelson et al. (1983).
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Fig. 4. Root infection of pathogen mycelium (A), showing dark streaking of the vascular tissue from the root (B) and stem (C) inoculated

with Fusarium oxysporum f. sp. lactucae.
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Fig. 5. Effect of Fusarium wilt inoculated with Fusarium oxysporum f. sp. lactucae (left) and noninoculated (right). The Lettuce cultivars
name were Sunpungpochap (A), Mipungpochap (B) and Jinhongjukchukmyon (C).



Fusarium oxysporum®l] 2]3F 45 AS-24 Y 2 F27) 7094 83

—-15C

2.5

Disease severity

0.5

3 4 5 6
Days after inoculation

Fig. 6. Discase progress curves after inoculation of Fusarium
oxysporum f. sp. lactucae.
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Table 3. Incidence of Fusarium wilt of lettuce in population
densities of Fusarium oxysporum in the fields

e b et

Icheon A 412 100.0
Icheon B 5.23 100.0
Icheon C 3.47 1.5

Icheon D 3.34 35.0
Hwasung A 332 0.0

Hwasung B 3.62 44.8
Hwasung C 2.78 0.0

Youngin A 4.00 95.0
Namyangju A 3.97 80.5
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Fig. 7. Regression of disease incidence on pathogen concentration
for soil infested with Fusarium oxysporum.
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Table 4. Reaction of lettuce cultivars to Fusarium wilt caused by
Fusarium oxysporum £. sp. lactuca

. Disease severity*  Resistant
Cultivar b
July 28Nov. 14 av.  degree
Sunpung 4.0 37 385 S
Sunpungpochap 3.7 33 350 S
Jinhongjeokchukmyeon 33 40 365 S
Mipungpochap 3.0 40 350 S
Cheongchima 23 00 115 MS
Yeonsanhongjeokchukmyeon 2.3 00 115 MS
Baekilcheongchima 2.0 00 1.00 MS
Ohyangjeokchima 2.0 00 1.00 MS
Hanbatcheongchima 2.0 0.0 1.00 MS
Cheonghacheongchima 2.0 00 1.00 MS
Ttukseomjeokchukmyeon 1.7 00 085 MR
Mihongjeokchukmyeon 1.3 00 0.65 MR
Hwahongjeokchukmyeon 1.3 00 0.65 MR
Jinjachukmyeon 1.3 00 065 MR

"Disease index was rated 5 steps using scale: 0 = no symptom, 1=
yellowing of lower leaves, 2 = yellowing of lower and higher
leaves, 3 = yellowing and wilting of plants, and 4 = plant dead.
PResistance degree : MR=1.0~1.9, MS=2.0~2.9, S:3.0~4.0,
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