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Screening of Resistant Watermelon Cultivars Against Gummy Stem
Blight Fungus, Didymella bryoniae, and Comparison of
Protein Expression Between Cultivars After Infection
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ABSTRACT : Since the leaf inoculation procedures are time-consuming and require considerable
growth chamber space, a rapid bioassay method for screening of pathogenicity of Didymella bryoniae, a
casual agent of gummy stem blight in watermelon, was established in this paper. The method produced
reliable results within 8 days (5 days for growing seedlings and 3 days for rapid disease response in the
seedlings). After contaminants in the root of 4~5 day-old seedlings had been washed using sterilized wat-
er, 5 seedlings were dipped into a vial containing 12 ml of conidial suspension (10° cells/ml). After the vi-
als were placed in a growth chamber (22°C, RH 50%, 14hr light/10hr darkness) for 3 days, sus-
ceptibility and resistance of cultivars were determined by the degree of disease response on cotyledon.
The result obtained by the dip-inoculation method was well coincided with the results by the leaf ino-
culation procedures and the result that had been observed for several years in the field. Screening of
collected watermelon cultivars by the dip-inoculation method revealed that all the 21 domestic cultivars
collected were susceptible and only 3 foreign cultivars (PI 189225, PI 482322 and IT 188207) were resis-
tant among 18 cultivars. A cucumber cultivar (Marketer) and bitter cucumber were proven to be resis-
tant against the D. bryoniae among 8 other different cucurbits tested. The SDS-PAGE patterns of total
proteins from a susceptible (Keumcheon) and a resistant (PI 189225) watermelon cultivars were com-
pared 0, 12, 24 and 36 hrs after inoculation. The amounts of two distinct protein bands (24 kDa and 70
kDa) were gradually increased after inoculation in both cultivars. .
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Table 1. Comparison among bioassay methods for screening the watermelon resistance to gummy stem blight
Fungal isolate inoculated
Watermelon cultivar DW96-67 DW96-67 DW96-67
DIM? SIM® LIM® DIM SIM LIM DIM SIM LIM
PI 482322 309 a9 42 a 17 a 60 a 41 a 42 a 40 a 38a 22 a
AU-Producer 100 a 89 a 88 a 100 a 90 a 95 a 100 a 96 a 87 a
PI 299371 70 a 75 a 8 a 70 a 69 a 72 a 100 a 86 a 70 a
*Au-Golden Producer 1002 (S)° 87a(S) 72a(S) 100a(S) 88b(S) 79b(S) 70a(S) 92a(S) 80a S
PI 271778 40 a 19 a 23 a 50 a 42 a 35a 50 a 41 a 44 a
*Jubilee 9a(S) 84a(S) 87a(S) 100a(S) 81b(S) 83b(S) 100a(S) 92a(S) 82a(S)
PI 189225 20 a 26 a 18 a 30 a 37 a 18 a 30a 45 a 30 a
Chalston gray 90 a 78 a 69 a 100 a 74 a 8 a 80 a 87a 73 a
Au-Jbilant 100 a 83a 90 a 100 a 83 a 90 a 100 a 91 a 90 a
Crimson Sweet 100 a 97 a 95 a 100 a 90 a 95a 100 a 100 a 100 a
*Sugar Baby 90a(S) 8a(S) 80a(S) 100a(S) 89b(S) 77b(S) 80a(S) 90a(S) 92a(S)
*Black Diamond 100a(S) 90a(S) 78a(S) 70a(S) 87a(S) 87a(S) 80b(S) 8a(S) 92a(S)
*Calhoun gray 9a(S) 87a(S) 90a(S) 100a(S) 82a(S) 80a(S) 100a(S) 8b(S) 78b(S)
Mudeungsan 80 a 80 a 95a 80 a 78 a 85a 100 a 95 a 77 a
#L K 80 a 89 a 80 a 80 a 100 a 93 a 80 a 90 a 83a
*Daesang 9a() 9a(S) 99a(S) 100a(S) 91a(S) 95a(S) 100a(S) 86b(S) 75c(S)
*Baekdusan 100a(S) 8b(S) 80b(S) 100a(S) 80a(S) 92a(S) 100a(S) 94a(S) 77a(S)
Dalgona 70 a 85a 85a 100 a 92 a 95 a 80 a 100 a 99 a
Keumcheon 100 a 87a 85a 80 a 89 a 80 a 100 a 91a 77 a
Whanhoseong 90 a 96 a 64 a 100 a 95 a 72 a 100 a 8 a 72 a

¥ Dip-inoculation Method: inoculated by dipping the 4~5 day-old seedlings into a vial contained 12 m/ of conidial suspension (10°

cells/ml), and incubated for 3 days in a growth chamber (22°C, RH 50%, 14hr day/10 hr night).

" Seedling Inoculation Method; inoculated by spraying conidial suspension(106 cells/ml) onto the seedlings which second leaves
had been half-expanded, treated the seedlings for 24hr in a humid chamber (RH95~100), and incubated in a growth chamber (25°
C, RH 60%, 14hr day/10hr night).

9 Leaf Inoculation Method; inoculated by spraying conidial suspension (10° cells/ml) onto the seedlings which 7th~9th leaves had
been fully-expanded, treated the seedlings for 24hr in a humid chamber (RH 95~100), and incubated in a growth chamber (25°C,
RH 60%, 14hr day/10hr night).

9 Percentage of plants affected.

9Mean seperation within row by Duncan's multiple range test, P<0.05.

9 Assessment according to disease injury ratings: R; resistant, MR; moderately resistant, S; susceptible.
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Table 2. Screening of watermelon cultivars and other cucurbits by the continuous dip-inoculation method against the gummy

stem blight fungus Didymella bryoniae

Watermelon Cultivar

Other Cucurbits

Domestic Foreign .
Plant Name Cultivar Name Result
Name Result Name Result
Boksubak S P1482322 R Cucumber Marketer (foreign) R
Whanhoseong S PI482322-1 MR Heukjinju (domestic) S
Dalgona S PI299379 S Melon S
Bitna S P1189225 R Luffa MR
Daesang S PI271778 MR Bitter cucumber R
Keumro S IT188207 R Oriental melon S
Gamro S Au-Producer S Bottle gourd S
Daegam S Au-Golden Pr S Squash S
Dalsubak S Jubilee S Pumpkin MR
Handeul S Au-Jubilant S
Keumcheon S Crimson Sweet S
Whangto S Sugar Baby S
Hongdan S Black Diamond S
Hosan S Chalston Gray S
Chamdara S Calhoun Gray S
Dajoa S R E S
Dansem S #T 4 S
Seonmi S *L x S
Baekdusan S
Mudeungsan S
Sambokggul S

R; resistant, MR; moderately resistant, S; susceptible



KOREAN J. PLANT PATHOL. Vol. 14, No. 4, 1998 343

Hours after inoculation

24kDa

Pl 189225
(resistant)

Keumcheon
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Fig. 1. Electrophoretic pattern of total proteins extracted from
leaf tissues of the variety Keumcheon and the variety PI
189225 of watermelon at the indicated time points after ino-
culation with Didymella bryoniae (DW-96-67). Total proteins
were solubilized in the SDS-buffer system and analyzed on
10% SDS-polyacrylamide gel. Five g of the protein was ap-
plied to each lane. Arrows indicate polypeptide bands, the in-
tensity of which increased after infection.
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