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We selected eight resistant cultivars including ‘Heukryongsamcheok’, ‘Heukgeumsolsamcheok’ and ‘Gan-
gryeoksamcheok’ showing high suppressive effect against cucumber downy mildew (CDM) through plastic
film house and field trials in spring and autumn season in 2015. Of them, these three varieties, ‘Heukry-
ongsamcheok’, "Heukgeumsolsamcheok’ and ‘Gangryeoksamcheok’ were used to evaluated suppressive
effect against CDM by comparing disease severity (area under disease development progress curve, AUDPC)
with those of three susceptible varieties under plastic film house condition. AUDPC of three resistant cultivars
was in the range of 10.9 to 23.6, meanwhile those of three susceptible cultivars was in the range of 286.7 to
290.3. Consequently, we confirmed that cultivation of the selected resistant cultivars can reduce CDM in vivo.
When disease severity (diseased leaf area) was investigated on a resistant cultivar (‘Heukryongsamcheok’)
sprayed without any organic materials and susceptible cultivars sprayed single-, two times- and three times
with Bordeaux mixture, sulfur-loess mixture and Kocide® (copper hydroxide), respectively, it was the lowest
in the resistant cultivar plot compared to susceptible cultivar plots sprayed with any organic materials. In ad-
dition, we evaluated control effect of the selected resistant cultivar by comparing that of organic materials
including lime sulfur mixture, Bordeaux mixture and garlic extract. As a result, Bordeaux mixture showed the
highest control effect against CDM. AUDPC of Bordeaux mixture, resistant cultivar, lime sulfur, garlic extract
and untreated control was 3.9, 10.6, 95.6, 24.9, and 258.7, respectively. Based on the above-mentioned results,
we think that the resistant cultivars and Bordeaux mixture can be effectively used to control CDM as one of
control measures under the farmhouse condition
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Table 1. Downy mildew resistance of cucumber cultivars tested in plastic film house and open field at Jeonju in 2015

Diseased leaf area (%) at the investigation date (year/month/date)

Plastic film house Open field Plastic film house Open field
Cultivar Spring Autumn Spring Autumn Cultivar Spring Autumn Spring Autumn
season season season season season season season season
2015/6/19 2015/9/30 2015/6/16 2015/10/7 2015/6/19 2015/9/30 2015/6/16 2015/10/7
HRSC 0.01 6.50 0.10 7.0 ACBD 1.88 35.63 2.05 26.5
HDCJ 2.94 50.00 740 17.8 BBBD 10.25 36.25 1.08 32.2
CGHJ 5.25 18.13 1.27 15.8 BSDD 12.06 45.00 1.15 28.1
CECR 1.75 12.50 2.36 28.0 ODBD 6.44 32.50 6.22 27.9
JRIR 5.06 7.50 283 279 DGSC 3.75 7.13 0.51 7.8
JUBC 14.56 66.25 412 249 MJIG 4.75 28.13 2.57 38.9
WHSC 6.94 11.25 0.17 14.0 EUMM 1.83 67.50 8.74 29.8
OBKJ 7.50 20.63 2.17 19.0 DADN 3.69 85.00 13.93 34.7
ASCJ 6.75 51.88 3.74 28.5 EUMS 6.63 67.50 6.12 28.0
ASST 15.88 22.50 1.15 22.0 MNST 1.81 3.50 2.81 32,6
SAEC 2.25 63.75 3.21 24.6 MYAA 4.25 4.38 8.34 36.4
SANG 17.00 18.13 3.79 16.9 DBCJ 0.64 61.25 2.79 27.5
BCMJ 10.88 40.00 3.82 258 OSNH 3.81 31.25 1.45 311
MNIQ 2.26 31.88 245 25.2 ODCNH 2.56 25.63 1.98 334
MNSY 7.31 25.63 1.88 30.0 DMCJ 3.38 31.88 1.75 31.9
WBMJ 13.06 51.25 1.40 25.0 DSHCJ 3.31 13.13 1.54 18.4
MSMJ 11.88 52.50 7.31 294 CGSC 5.13 6.25 0.48 133
RSBY 4.00 33.75 0.91 337 NwWdCJ 29.38 37.50 345 253
NYCC 10.00 7.50 0.70 149 YMBD 6.56 58.75 5.48 12.7
GLSC 7.75 7.25 0.22 74 DMBD 1.88 62.50 27.64 19.0
NKHP 7.94 55.00 2.93 24.7 MSBD 11.25 61.25 23.39 30.3
CBBD 3.31 72.50 353 219 GUDMBD 4.69 67.50 26.37 27.5
GHBD 333 65.00 2.53 219 JBBD 2.63 65.00 19.40 26.9
HGSC 244 8.88 0.49 5.1 OMPL 4.88 61.25 12.60 29.5
EHBD 4.01 50.00 11.15 21.8 BNBD 1.94 57.50 18.10 339
JNHJ 2.75 28.13 1.76 11.2 JDMG 4.75 70.00 26.09 29.6
GRSC 1.44 7.63 1.13 6.3 DMBD 294 48.13 21.95 31.6
Ja 1.69 51.25 6.06 13.1 MNCD 3.75 55.00 11.61 26.5
SBNH 2.06 47.50 1.71 256 OMYM 6.00 52.50 2542 31.3
ICNH 3.06 57.50 1.42 20.0 PLBD 3.75 55.00 9.62 28.3
JHNH 1.44 67.50 7.06 14.0 HKIN 3.19 26.25 18.39 30.6
SBBCD 413 53.75 3.67 20.7 DJBD 245 50.00 6.93 26.5
CERBD 4.94 49.38 8.11 19.3 SSBD 2.19 46.25 8.52 224
ECDBD 3.20 46.25 4.69 22.8 WHTL 1.15 55.63 6.33 327
SGRBD 4.50 68.75 11.96 21.8 SRSC 2.81 7.50 2.30 12.1
HSBD 3.94 73.75 9.56 24.7 SHBCD 1.63 34.38 11.14 23.8
SSBD 4.88 61.25 2.54 139 NGKK 1.03 20.13 2.24 83
SSDA 3.13 33.13 2.11 30.9 MJMNC 0.29 34.13 222 33.2
BMBD 1.56 40.00 6.12 27.3 MGBD 1.53 45.00 21.56 31.6
NDCJ 9.63 40.00 1.80 26.3 GYd 3.50 36.25 10.26 30.0
DJdJ 2.00 60.00 1.34 31.6 SGNG 0.64 8.75 3.66 8.8
MRNCJ 6.63 29.38 0.97 17.2 GRSC 0.25 25.63 0.74 21.9
HNBD 1.50 57.50 1.26 24.6 ESBD 0.28 35.00 12.23 27.3
HGMBD 0.69 41.88 2.68 25.9 CHSN - 9.75 — 9.2

"Each disease severity was investigated when disease occurrence was recorded high score in the control plot.
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Table 2. Diseased leaf area and area under disease progress curve (AUDPC) of cucumber downy mildew on three resistant and three sus-

ceptible cucumber cultivars under plastic film house condition

Diseased leaf area (%) at different investigation date (month/date)

Cultivar AUDPC’ Remarks
4/20 4/25 5/4 5/10 5/16 5/23

Heukryongsamcheok 0 0 0 0.3 0.6 1.6 109b' Resistant cultivar
Heukgeumsolsamcheok 0 0 0 0.3 13 37 236b "
Gangryeoksamcheok 0 0 0 0.2 0.5 3.1 15.7b "

MSBD 04 0.6 0.5 03 6.0 68.4 290.1a  Susceptible cultivar
DMBD 0 0 04 7.1 68.0 286.7 a "

OMYM 0 0 0 0.7 9.7 63.7 290.3 a !

"AUDPC: area under disease progress curve.

"Means followed by the same letter are not significantly different at 5% level by Duncan’s multiple range test.
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Fig. 1. Development of cucumber downy mildew on the three resistant cultivars (left: HRSC, HGSC, GRSC) and three susceptible cultivars

(right: MSBD, DMBD, OMYM) in the plastic film house.
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Fig. 2. Disease severity of cucumber downy mildew on resistant cultivar (bar 1) and susceptible cultivar (bar 2 to 11) sprayed at different
application times with/without three organic materials in the plastic film house in Wanju county. Error bars indicate standard deviation
(n=30) and different letter indicates significant difference at 5% level by Duncan’s multiple range test. 1, resistant cultivar ‘'HRSC'; 2, suscep-
tible cultivar "JEBD'sprayed without any organic materials; 3-5, susceptible cultivar ‘JEBD’ sprayed once, two times and three times with
Bordeaux mixture, respectively; 6-8 susceptible cultivar 'JEBD’ sprayed once, two times and three times with sulfur-loess mixture, respec-
tively; 9-11: susceptible cultivar JEBD’ sprayed once, two times and three times with Kocide", respectively.
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Table 3. Suppressive effect of resistant cultivar and organic materials on the development of cucumber downy mildew in the plastic film

house in Wanju county

Diseased leaf area (%) at different investigation date (month/date)

Treatment AUDPC
4/20 4/25 5/4 5/10 5/16 5/23
Resistant cultivar 'HRSC' 0.0 0 0.0 03 0.8 1.1 106¢"
4-6 type Bordeaux mixture 0.1 0.1 0.0 0.0 0.1 0.6 35¢
Lime-sulfur mixture (200 times diluted) 0.1 1.0 0.0 0.0 1.0 229 956b
Garlic extract’ 0.1 0.2 0.0 0.0 0.6 5.6 249c¢
Susceptible cultivar ‘"MSBD’ 0.1 0.2 0.0 0.1 5.1 61.9 254.0a

“Garlic extract was made as follows: Place the peeled 2 kg of garlic cloves and water in a blender beaker and grind them up using hand
blender for 2-3 minutes, add 100 ml of canola oil and mix them again using hand blender for 2—3 minutes, add 60 ml of natural emulsifying
agent and blend well using hand blender until they become creamy, pour the blended ingredients over the three layers of cheesecloth and
then squeeze out them, dilute the prepared garlic clove extract and spray it evenly.

"Means followed by the same letter are not significantly different at 5% level by Duncan’s multiple range test.
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