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Screening Methods for Resistant Cucumber Cultivars against
Cucumber Scab Caused by Cladosporium cucumerinum Using
Cucumber Fruits and Seedlings

= SMX = x= _ =}lo xO = x *
HRASE EMZ - ARD|- 20 - UES - 2 - HE - KB - AN - 287
SENSY FEYsYsE SYHFR 25

So-Hyang Park, Sung-Jun Hong, Chang-Ki Shim, Min-Jeong Kim, Jong-Ho Park,
Eun-Jung Han, Jong-Won Park, Hyeong-Jin Jee, Seok-Cheol Kim, and

*Corresponding author Yong-Ki Kim*

Tel: +82-63-238-2554 ) ) o ) . . )

Fax: +82-63-238-3824 Organic Agriculture Division, Department of Agricultural Environment, National Institute of
E-mail: yongki@korea.kr Agricultural Science, Rural Development Administration, Wanju 55365, Korea

This study was conducted to elucidate the cultural and pathogenic characteristics of Cladosporium
cucumerinum PT1 and resistance of 81 commercial cucumbers (Cucumis sativus). Cucumber leaves
and fruits appeared as scab were collected from a plastic film house located in Pyeongtaek, Gyeonggi-
province, Korea in late March, 2015. A casual fungus was isolated from the diseased fruits on potato
dextrose agar and it was identified as C. cucumerinum PT1 based on the morphological characteristics.
To find out the effect of wounding and fruit size on the development of cucumber scab, small
(<10 cm long), medium (10 to 20 cm long), and large (>20 cm long, commercially mature fruit) size
cucumber fruits were harvested, C. cucumerinum PT1 pathogens were inoculated with a single
droplet of suspension (1x10° spores/ml) on wounded or unwounded cucumber fruits. Small fruits
were completely damaged with showing severe water-soaking symptoms and fast pathogen growth
regardless of wounded or unwounded. Meanwhile slight water-soaking symptoms on medium and
large size fruits occurred and disease development into plant tissues was observed only on wounded
fruits. Disease resistance of 81 commercial cucumber cultivars was evaluated on third-stage seedlings
and small fruits by inoculating suspension (1x10° spores/ml) of C. cucumerinum PT1. As a result, mini
and pickling cultivar groups were resistant, ‘Cheoeumcheoreom’ cultivar was symptomless and the
other cultivars were resistant to medium resistant. On the other hand, most of cucumber cultivars
belonging to the other groups were susceptible. Disease resistance of cucumber against cucumber
scab was significantly different among cultivars and a few cucumber cultivars showed different disease
resistant responses to two bioassay methods using seedlings and small fruits. Therefore, to screen scab
resistance in cucumber, a test using both fruits and seedlings is advisable. We think that the selected

Received December 18 2015 resistant cultivars can be used to control cucumber scab effectively under the farmhouse condition.
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Table 1. Comparison of morphological characteristics of a fungal
isolate Cladosporium cucumerinum PT1 from cucumber and C. cuc-
umerinum described by Ellis and Holliday

Characteristic Isolate C. cucumerinum*
Colony color Greenish black, velvety  Greenish black, velvety
Conidiophore

Color Pale olivaceous brown  Pale olivaceous brown

Width (um) ~ 2.8-4.0 3-5
Ramo-conidia

Color Pale olivaceous brown  Pale olivaceous brown

Size (um) 11.0-17.8x3.8-4.9 <30%x3-5

No.ofsepta  0-1 0-2
Conidia

Color Pale olivaceous brown  Pale olivaceous brown

Size (um) 5.5-9.0x3.2-4.1 4-25%2-6

No.ofsepta ~ 0-1 0-1

Shape Ellipsoidal, fusiform Ellipsoidal, fusiform

*CMI Descriptions of Pathogenic Fungi and Bacteria No. 348.

Diameter of colony (mm)

45 50 55 6.0 65 7.0 75
pH

80 85 9.0

Fig. 1. Effect of temperature (A) and pH (B) on the mycelia growth of Cladosporium cucumerinum PT1 on potato dextrose agar for 7 and

14 days. Bars represent standard deviations (n=5).
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Fig. 2. Effect of inoculum density on the development of cucum-
ber scab caused by Cladosporium cucumerinum PT1. Seedlings of
the ‘Gayacheongjang’ were inoculated with C. cucumerinum PT1
by spraying spore suspension of six different concentrations. The
inoculated plants were incubated in a greenhouse at 18°C-20°C
and relative humidity 70%-99%. After 11days, disease severity of
cucumber seedlings was measured. Bars represent standard devi-
ations (n=3). 0, no symptoms; 1, growing point damaged; 2, grow-
ing point died; 3, true leaves were infected; 4, true leaves became
necrotic; 5, plant died.
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Table 2. Effect of fruit size and wounding on the development of
cucumber scab caused by Cladosporium cucumerinum PT1*

Disease severity"
Fruit size
Wounded Unwounded
Small (<10 cm) 5.0 5.0
Medium (10-20 cm) 0.9 0.3
Large (>20 cm) 0.5 0.0

Values are presented as mean of four replicates.

*Each fruit was inoculated by dropping a drop of C. cucumerinum
PT1 spore suspension containing 1x10° spores/ml in 2% potato
dextrose broth. The inoculated fruits were incubated in a growth
chamber at 18°C-20°C and relative humidity 70%-99%. After 10
days, disease severity of cucumber fruits was investigated.

0, no symptoms; 1, water-soaking; 2, broadly developed water-
soaking; 3, fruit discoloration; 4, hyphal formation and sporula-
tion; 5, completely destroyed fruit.

Wounding

ﬁ Wounding

¥ Non-wounding

== ©

Fig. 3. Symptoms of cucumber scab on wounded and unwounded cucumber fruits of various sizes. They were inoculated by dropping
a drop of Cladosporium cucumerinum PT1 spore suspension containing 1x10° spores/ml in 2% potato dextrose broth. Water-soaking
symptoms and disease development into the fruits were different among the sizes and wounding. Photos were taken at 10 days after
inoculation. Left fruits were wounded and the others were not. (A) Small fruits less than 10 cm. (B) Medium (10-20 cm) to large (over 20
cm) fruits. (C) Cross section of medium to large fruits.
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Table 3. Resistance degree of 81 commercial cucumber cultivars to Cladosporium cucumerinum PT1*

Disease incidence

Cultivar No: of Inoculated Representative
group' cultivar plant part <0.50 051-1.00  1.10-200  2.10-3.00 >3.00 resistant cultivar
entries used R) (MR) (MS) (S) (HS)
Mini 6 Seedling 5 1 0 0 0 Cheoeum-cheoreom
Small fruit 2 1 2 1 0
Pickling 2 Seedling 2 0 0 0 0 Rusboy
Small fruit 1 0 0 0 1
Dadagi 44 Seedling 2 1 12 14 15 Obokja
Small fruit 0 1 3 7 33
Chuichung 1 Seedling 0 0 3 3 5 Oseongnakhap
Small fruit 0 0 3 3 5
Chungpung 1 Seedling 0 0 0 1 0 Nokyacheong-cheong
Small fruit 0 1 0 0 0
Gasi 17 Seedling 1 0 1 2 13 Minisayeop
Small fruit 0 0 0 2 15

R, resistant; MR, moderately resistant; MS, moderately susceptible; S, susceptible; HS, highly susceptible.

*Each fruit was inoculated by dropping and spraying of C. cucumerinum PT1 spore suspension containing 1x10° spores/ml in 2% potato
dextrose broth. The inoculated fruits were incubated in a growth chamber at 18°C-20°C and relative humidity 70%-99%. Disease severity
of cucumber seedlings and fruits was investigated after 7 and 9 days, respectively.

"Cultivar group was classified based on morphological features of 81 cucumber fruits such as skin color, wrinkle, spine color.
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Fig. 4. Disease responses of two cucumber cultivar seedlings upon inoculation with Cladosporium cucumerinum PT1. They were inocu-
lated by spraying of C. cucumerinum PT1 spore suspension containing 1x10° spores/ml in 2% potato dextrose broth. (A) Resistant cultivar

‘Cheoeumcheoreom’. (B) Susceptible cultivar.
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