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ABSTRACT : Didymella bryoniae, gummy stem blight fungus of cucurbits, has been known
not to produce its pycnidium in vitro without irradiation. Various methods for producing pyc-
nidiospores of the fungus as an inoculum have been used. However, those methods have not
been verified in terms of efficiency of the productivity, activity and synchronous maturation of
the inoculum. Therefore, a pycnidiospore production method in vifro that is highly reliable
and reproducible has to be developed to obtain a large amount of inoculum for screening
disease resistant varieties or effective fungicides. Here we standardized a mass-production tech-
nique for pycnidiospores of D. bryoniae in vitro by comprehensively finding the optimal con-
ditions such as kinds and thickness of cultural medium, growing temperature, and quality and
duration of irradiation as well as examining the activity and pathogenicity of the pyc-
nidiospores reproduced. In brief, mycelial colony on the PDA plate was cultured at 26°C for 2
days under the darkness, and then the plate was irradiated under the UV light (12 hr/a day)
for 2~3 days at the same temperature(26°C). Two days after UV irradiation, a great number
of pycnidia was simultaneously formed. This plate was subjected to darkmess again for 4~5
days to mature pycnidiospores. We could obtain a large amount of inoculum that is syn-
chronously matured in a short period of time through the above procedures.

Key words: Didymella bryoniae, cucurbits, gummy stem blight fungus, pycnidiospore mass-
production, UV irradiation
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Table 1. Effects of cultural medium, cultural period and
light irradiation on the production of pycnidia of Di-
dymella bryonoae DW96-61

Table 2. Effect of thickness of PDA medium on the pro-

duction of pycnidia and pycnidiospores of Didymella
bryoniae under the UV irradiation

No. of pycnidium®/cm’® of

medium*
Irradiation®
V-8
MEA PDA GBA
agar
2 days after dark incubation
14 hr indoor light/day 0 0 0 0
12 hr UV light/day 1,139 1,000 1,348 1,360
Continuous FL light 189 90 960 1,280
Continuous UV light 0 0
Continuous darkness 0 0 0 0
7 days after dark incubation
Aerial mycelium was
removed;
12 hr UV light/day 0 0 0 0
12 hr FL light/day 0 0 0 0
Continuous UV light 0 0

Plate was cut into pieces
after removing aerial
mycelium;
12 hr indoor light/day 0 0 0 0

* All treatments were done at room temperature (21 to 24
°C) and under the indoor light (300 lux), FL light (FL
20WD, 1890 lux) or UV light (germicidal lamp G40T10
40W, Sanyo Denky).

® Mean values of 2 petri plates(9 cm diam.).

“MEA: malt extract agar; PDA: potato dextrose agar;
GBA: green bean agar.
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Medium thickness(mm) No. of No. of
(vol. in 9 cm-diam. pycnidia/  pycnidiospores/
petridish) cm®* ml*

0.75 (5 ml) 860 3.4x10°,
1.50 (10 mi) 1280 26X 10°
2.25 (15 ml) 1436 45%10°
3.20 (20 m)) 1729 47x10°
3.75 (25 mi) 1900 98x 10°
4.50 (30 ml) 1630 43x10°

“Mean values of 3 petri plates.
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Table 3. Effect of fluctuation of cultural temperature on
the pycnidium production of Didymella bryoniae

Cultural temp.(°C) Cultural temp.("C) No. of pycnidia/
and duration(hr) of and duration(hr) cm’ of mycelial

mycelial colony of mycelial colony®
prior to induction colony for

of pycnidia  pycnidia formation” Fp40WD UV
formation® °C (hr) °C (hr)

26(48) 26(L12)-20(D12) 610 928
26(L12)-26(D12) 119 1533
20(L12)-20(D12) 0 9%
20(48) 26(L12)-20(D12) 45 159

26(L12)-26(D12) 272 1080
20(L12)-20(D12) 0 960
26(L12)-20(D12) 314 1088
26(L12)-26(D12) 686 941
20(L12)-20(D12) 0 288

26(24)-20(12)-
26(12)

* Culture was done under darkness.

® Cultural duration of mycelial colony under the irradia-
tion (L) or darkness (D). All treatments showed pycni-
dia formation from 2 days after irradiation.

“Mean values of 3 petri plates.
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Table 4. Effects of the frequency of irradiation on the
pycnidium production and on the germination of pyc-
nidiospore of Didymella bryoniae

Pycnidia % germination of
production’ pycnidiospores®
Irradiation
linitial Number/ Distilled 0.1%
date®  cm’ water  glucose

UV for 12 hr/day

1 time 2 33551 85 89

2 times 2 38648 78 86

3 times 3 50895 77 82
FL fot 12 hr/day

1 time 2 6447 81 85

2 times 2 21222 73 85

3 times 3 20255 70 82
FL for 24 hr 0

48 hr 0
72 hr 0

Indoor light for
12 hr/day

1 time 0

2 times 0

3 times 0
Continuous FL 0

irradiation to
myecelial block
on agar plate

*Estimated by (number of pycnidia/cm®)x (pycnidia for-
mation area)/(whole mycelial colony area).

®Estimated at 8 days after pycnidia formation on agar
plates.

** Mean values of 3 replicates.

“Initial date of pycnidia formation after irradiation(day).
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Table 5. Effect of period of pycnidium maturation on
the germination of their pycnidicspore in Didymella bryo-
niae

Table 6. Pathogenicity of pycnidiospores produced from
pycnidia of Didymella bryoniae that had been exposed
under the UV light, to watermelon cultivar ‘Gumcheon’

Germination % of

pycnidiospores
Isolates tested
1 2 3 4 OO
days
Pycnidiospores induced
by UV*
DW96-34 0 50 62 70 78
DW96-88 0 54 70 72 84
DW96-96 0 43 68 72 78
DW96-131 0 54 71 76 83
DW96-60 0 58 65 72 75
Pycnidiospores induced
by FL®
DW96-34 0 58 65 68 74
DW96-88 0 60 63 75 80
DW96-96 0 45 58 65 76
DW96-131 0 52 65 67 77
DW96-60 0 45 68 73 80
Pycnidiospores produced 76
naturally®

* Pycnidiospores produced under the germicidal lamp G
40T10 40W.

® Pycnidiospores produced under the FLAOWD lamp.

¢ Pycnidiospores produced on the diseased leaves of
watermelon growing in field.
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No. of No. of isolates belong to
Host plant® isolates disease rating of
tested” 0 1 2 3 4 5 6 7
Watermelon 113 22 20 14 13 11 12 21
Melon 5 1 3
Oriental melon 9 4 2 2 1
Squash 6 3 1 1 1
Cucumber 1 1
Total 134 3 28 20 16 13 15 12 26

* Cucurbits from which Didymella isolates were obtained.

*Number of Didymella isolates obtained from the cu-
curbits and used to produce their pycnidiospores under
the UV light.

‘ Disease rating was estimated by diseased leaf area (21);
0O=no infection; 1=1~10%; 2=11~25%; 3=26~50%; 4=
51~75%; 5=76~90%; 6=more than 90%; 7=destroyed.
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