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Ultraviolet Wave Length Effective in the Sporulation of Didymella
bryoniae, a Gummy Stem Blight Fungus in Cucurbits, and the Disease
Control Effect by the Use of Ultraviolet Light-Absorbing Vinyl Film

Mi Kyung Kwon, Jeong Rae Hong, Un Kye Ki, Baik Ho Cho and Ki Chung Kim*
Applied Plant Science Division, Chonnam National University, Kwangju 500-757, Korea

Ultraviolet light is required for the sporulation of Didymella bryoniae, a gammy stem blight fungus in cucur-
bits such as watermelon, melon, oriental melon, cacumber and pumpkin. In this experiment, the upper limit
of wave length for the production of pycnidia of D. bryoniae was 365 nm - 375 nm. Two plastic houses were
covered with either common transparent film (wave length longer than 225 nm is transmitted) or UV-absorb-
ing film (wave length shorter than 388 nm is absorbed). In both houses, seedlings inoculated with D. bry-
onige were placed in the center of the house at 30 days after transplantation of watermelon (cv. Whanhoseong),
and the disease incidences between the houses were compared until 80 days after transplantation. The num-
ber of disease lesions and incidence of pycnidia-producing lesions under the UV-absorbing film were reduced
by 90% and 80%, respectively, compared to the common transparent film. The internode lengths of plants
grown in the two houses were not significantly different, but the plants grown under the UV-absorbing film
had longer vines and more leaves than plants under the common transparent film. However, fruit charac-
ters such as weight, length, width, rind thick and brix, were not different between the two houses. Occurrence
of aphids was reduced in the UV-absorbing film, but those of mites or diseases (powdery mildew and sooty
mold) were not different between the houses. These results suggest that disease incidence of gummy stem
blight of watermelon in the greenhouse can be controlled by the use of UV-absorbing film.

Keywords : Didymella bryonige, gummy stem blight, pycnidium, ultraviolet light, UV-absorbing film.
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Fig. 1. Transmissibility of ultraviolet light through various interfer-
ence filters used in the present study. A: Pyrex glass; B: plastic
Petri dish; C: Violet-Ace vinyl film; D: Green-Ace vinyl film; E:
Cut-Ace vinyl film; F: common agricultural transparent film.
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Fig. 2. Production of pycnidia of Didymella bryoniae, a gummy stem
blight fungus of cucurbits, under various interference filters (indicat-
ed by longest transmission wave length) by illumination (Mitsubishi
MKV, Japan) or by single short wave length T-8.C (245nm), T-8.M
(312nm) and T-8.L(365nm), respectively. Numbers in parenthesis rep-
resents the number of spores produced on potato dextrose agar in a
Petri dish exposed to various wave lengths.
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Fig. 3. Numbers of disease lesions (®,+) and of pycnidia-forming
lesions (ZJ, M) developed on watermelon plants by the infection of
Didymella bryoniae, a gummy stem blight fungus, in the plastic hous-
es covered with a comman agricultural transparent (CA) film and a
UV-absorbing (UV400) film.
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Table 1. Light conditions under the two plastic houses covered with a common agricultural transparent (CA) film and a UV-absorbing (UV-

cut) film
Sunny daytime Cloudy daytime
Film used
254nm 312nm 365nm Lux 254nm 312nm 365nm Lux
CA film 0 000° 0.160° 1.175' 89,000 0 000 0.056 0.136 23,000
UV-cut film 0 000 0 000 0.003 65,000 0 000 0 000 0 000 19,600
Outside 0 000 0.347 2.022 110,000 0 000 0.165 0.700 60,000

. )
*unit: mW/cm

Table 2. Growth of watermelon plants measured at 20 days after transplantation in the plastic houses covered with a common agricultural

transparent (CA) film and a UV-absorbing (UV-cut) film

Length of internodes (cm)

. Length of Number of
Film used .
vine (cm) ist 2nd 3rd 4th leaves
CA-film 99.7X" 7.0X 79X 8.3X 9.1X 11.9X
UV cut-film 104.8Y 7.1X 8.0X 8.4X 9.5X 12.9Y

*Same letters denote no significant differences by T-test at p=0.05.
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Table 3. Characters of fruits of watermelon harvested at 38 days after pollination in the plastic houses covered with a common agricultural

transparent (CA) film or UV-absorbibg (UV-cut) film

Film used Weight Fruit length Fruit width Rind thick Brix(%)
CA-film 34%° 18.5X 18.4X Li1X 9.7X
UV cut-film 3.8X 19.3X 19.0X 1.0X 9.8X

*Same letters denote no significant differences by T-test at p=0.05.

Table 4. Natural occurrence of diseases and pests on watermelon plants in the plastic houses covered with a common agricultural transparent

(CA) film and a UV-absorbing (UV-cut) film

Pests Diseases
Film used
powdery
aphid mite mildew sooty mold
CA-film ' ++ ++ +
UV cut-film + ++ ++ +

®Percent of leaves injured or infected : +, 0-25%; ++, 26-50%; +++; more than 50%.
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