AI = . - .
AZYa Research in Plant Disease

Res. Plant Dis. 11(2) : 128-134 (2005) ©The Korean Society of Plant Pathology

259t EYREI} OHs SUMSTHY 0| D|XiE YE

287" - AniZ - HEA - A - oetsl - TR - AR - O|MER - DHFS - 0[S - O[HB
AR BYYER ABYD, HEAFY ZING, (ABYATE WA,
HepdEEiled 4284, AYdEsYsled FndTa

Environmental Factors Associated with Disease Development of
Garlic White Rot Caused by Two Species of Sclerotium

Yong-Ki Kim*, Mi-Kyung Kwon, Hong-Sik Shim, Tack-Soo Kim, Wan-Hae Yeh, Weon-Dae Cho,
In-Hu Choi', Seong-Chan Lee?, Sug-Ju Ko’, Yong-Hwan Lee’ and Chan-Jung Lee*

Plant Pathology Division, National Institute of Agricultural Science of Technology, RDA, Suwon 441-707, Korea
'Mokpo Experomental Station, National Institute of Crop Science, RDA, Muan 534-840, Korea
*Subtropical Environmental Division, National Institute of Subtropical Agriculture, Jeju 690-850, Korea
*Jeonnam Agricultural Research & Extension Service, Naju 520-715, Korea
“Onion Research institute, Gyeongnam Agricultural Research and Extension Services, Changnyeong 635-821, Korea
(Received on October 12, 2005)

This study was conducted to elucidate effect of environmental factors on the development of white rot. In
order to identify the causal agents causing white rot of Allium crops, we compared DNA profiles of a repre-
sentative isolate, Sclerotium cepivorum, introduced from foreign country with Korean isolates using UP-PCR.
As a result, Sclerotium isolates forming round-shaped sclerotia were identified as Sclerotium cepivorum per-
taining in UP-PCR b group and Sclerotium isolates forming anamorphic-shaped sclerotia presumed to be a
novel species of Sclerotfium based on DNA profiles of UP-PCR. There was a big difference in DNA band pat-
tern between two species of Sclerotium isolated in Korea. Electron micrographs of scanning electron micro-
scope and transmission electron microscope showed morphological differences in sclerotial surface structure
and rind layers between two species of Sclerotium. There were more wrinkles and pore spaces on sclerotial
surface of Sclerotium sp. forming anamorphic-shaped sclerotia than that of Sclerotium cepivorum forming
round-shaped sclerotia. Both of two white rot pathogens grew well at the temperature range of 10-25°C with
optimal temperature of 20°C. Sclerotia of the two pathogens were well formed at 20°C and well germinated at
the temperature range of 20-24°C. Effect of pre-incubation of sclerotia on destruction of sclerotial dormancy
of two pathogens was evaluated through storing sclerotia under different temperature condition. The sclero-
tia of the two pathogens showed an increased capacity to germinate on potato dextroise agar when the sclero-
tia were incubated for 7 days at 10°C after pre-treatment at 35°C for 7 days. At that time, germination rate of
Sclerotium sp. and S, cepivorum was 100% and 70%, respectively. Flooding period and treatment tempera-
ture had an effect on sclerotial survival rate of the two pathogens. As flooding period and treatment tempera-
ture increased, sclerotial germination rate of the two pathogens decreased. It was confirmed that soil
humidity played an important role on development of white rot. It was the highest disease incidence of garlic
white rot when garlic were sown at potted soils infested with the two pathogens and adjusted soil humidity to
15% (field moisture capacity, about -300 mb). As soil humidity increase or decrease based on 15% of soil
humidity, disease incidence decreased more and more.
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Fig. 1. L15 banding profiles for a representative isolate of
Sclerotium cepivorum (a) introduced from Korean Agricultural
Culture Collection, seven isolates of Sclerotium species (b)
isolated from Korea. M, molecular weight marker; S, introduced
isolate(Sclerotium cepivorum); 1-7, Isolates collected from Korea.
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Sclerotium cepivorum Sclerotium sp.
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Fig. 3. Electromicrograph of Sclerotial structures of Sclerotium sp. (A) and Sclerotium cepivorum (B) observed with TEM. Arrows indi-
cate rind layer.
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Fig. 4. Mycelial growth of white rot pathogen, Sclerotium
cepivorum, cultured for 5 days after inoculation on PDA at differ-
ent temperatures.
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Table 1. Germination of sclerotia of two Sclerotium species on
potato dextrose agar under different incubation temperature scheme

Germination of sclerotia (%)

Treatment
" Sclerotium sp. S. cepivorum
Incubation at 4°C for 7 days and 27 0 ‘
then at 30°C for another 7 days
Incubation at 30°C for 7 days and 75 60
then at 10°C for another 7 days
Incubation at 35°C for 7 days and 100 70
then at 10°C for another 7 days
Continuously incubation at 4°C for
0 0

14days

Lesion diameter (mm)

30 & Sclerotium sp.

ES cepivoru{m{ i

10 15 20 25 30
Temperature(C)

Fig. 5. Effect of temperature on the development of garlic white
rot caused by two Sclerotium species in vivo.
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Table 2. Survival of sclerotia of two Sclerotium species treated under different temperatures and flooding period conditions

Flooding

Germination of sclerotia treated at

period 10°C 15°C

20°C 25°C 30°C

(days)

10

20

30

60

80

100
140

OO0 0000 OoR
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X x O O00O0OO|#

X X x OO0O0O0%
X OO0 X X OO
X X X X X O0|%
X X O x OO0 0%
X X X X X X O|®
X X X O0O000O#

*Sc, Sclerotium cepivorum; Ss, Sclerotium sp.
(), germination; X, no germination.
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Fig. 6. Effect of moisture contents on the development of garlic
white rot. Garlics were sown in the potted soils infested with two
Sclerotium species and adjusted at different soil moisture
contents.
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