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This study was conducted to evaluate the control efficacy of the organic farming materials on
cucumber scab caused by Cladosporium cucumerinum PT1 (KACC 48094). The antifungal activities in
vitro as well as the suppressive effect of 43 organic farming materials on the spore germination and
germ tube growth by inoculating spore suspension on cucumber seedlings in vivo were investigated.
Thirteen organic farming materials inhibited the mycelial growth of C. cucumerinum and nine of these
were microbial agents. In the screening using cucumber seedlings, six organic farming materials
were very effective with control efficacy value of 90%. Among them, Bacillus amyloliquefaciens M27
provided suppressive effect on both mycelial growth and spore germination against cucumber scab.
Finally, nine organic farming materials were selected to test the protective and curative effects, and
all chosen organic farming materials significantly suppressed disease incidence when applied in the
preventive action, in comparison with the curative action. Especially, Bordeaux mixture | and Il gave
excellent protective control efficacy with control values of 96.7% and 73.3%, respectively, whereas
its curative control effect was significant low. Among these, only Thymus quinquecostatus+Sophora
extract showed curative activity, although the control value was as low as 50%. This study suggests
that cucumber scab can be controlled by some organic farming materials in the farmhouses under
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Table 1. The list of commercial organic farming materials used in this study

Group (n) No. Active ingredient of organic farming materials Formulation A.lL content (%)* Re;?;‘l?:t::f d

Minerals (15) 1 Sodiumsilicatel Lg* 50 1,000
2 Sodiumsilicatelll Lq 85 1,300

3 Sodiumsilicate Il Lq 60 1,000

4 Sodium silicate IV G 15 1,000

5  Sodiumsilicate V Lq 920 1,000

6  Montmorillonite WP 100 1,000

7  Bordeaux mixture | FL 20+40 100

8  Bordeaux mixturelll FL 14.5+14.9 500

9  Bordeaux mixture lll FL 30430 200

10  Bordeaux mixture IV FL 12+20 200

11 Lime sulfur Lq 22+14 50

12 Sulfurl EC 1.7 1,000

13 Sulfur ll Lq 10 1,000

14 Ultra-fine particles of sulfur FL 50 200

15  Sodium bicarbonate WP 920 500

Microbial agents (12) 16 Bacillus amyloliquefaciens M27 EM 40 500
17 Bacillus subtilis GB-0365 FL 93.8 300

18  B.subtilis DBB1501 WP 20 500

19 B. subtilis KB-401 EM 10 400

20 Bacillus velezensis NSB-1 FL 98 500

21 B.subtilis+B. amyloliquefaciens FL 45+45 1,000

22 Bacillus licheniformis NB109+Trichoderma atroviride FL 100 1,000

23 B. velezensis G341+Lysinibalcilus sphaericus FL 15425 1,000

24 Paenibacillus polymyxa AC-1 FL 98.55 200

25  Streptomyces lavendulae FL 100 250

26 Microbial extract | FL 70 500

27  Microbial extract I Lq 70 500

Plant extracts (13) 28  Clove+caster+orange oil EM 124+9+3 1,000
29 Caster oil EC 92 1,000

30  Torilis fructus ol EC 10 500

31 Cymbopogon martini oil EM 16.7 2,000

32 Rhubarb root extract Lq 10 1,000

33 Thymus quinquecostatus+Sophora extract Lq 0.1+30 1,000

34  Gallarhois extract| EC 35 500

35 Galla rhois extract Il Lq 35 1,000

36  Neem extract EC 60 1,000

37  Rhusjavanica+Rhus verniciflua extract Wp 55+25 500

38  Mustard+cinnamon plant extract EM 22428 500

39  Soybean oil+Coptis chinensis root extract EM 93+5 400

40  Rapeseed oil+lecithin EM 60+1.25 200

Others (3) 41 Chitooligosaccharide Lq 5 500
42  Chitosan WP 17.5 500

43 Chitosan+chitooligosaccharide Lq 1.5+1.5 1,000

*A.l, active ingredient.
'Figures indicated the dilution concentration recommended by manufacture company for using each organic material in the fields.
*Lq, liquid; G, granule; WP, wettable powder; FL, flowable; EC, emulsifiable concentrate; EM, emulsifiable suspension for microbial pesticide.
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Table 2. Inhibition effect of organic farming materials on mycelial growth of Cladosporium cucumerinum causing cucumber scab

Inhibition zone (mm)*

Group Active ingredient of organic farming materials
1 2 3 4 Mean
Minerals Sodium silicate | 45 11 - 11 8.83 abc'
Sodium silicate Il 5 7 2 1 3.75d
Microbial agents Bacillus amyloliquefaciens M27 9 8.5 13.5 12 10.75ab
Bacillus subtilis GB-0365 55 9 55 11 7.75 abcd
B. subtilis DBB1501 11 13 10 125 1163 a
B. subtilis KB-401 6 6 9.5 12 8.38 abc
Bacillus velezensis NSB-1 9 1 1 14 11.25ab
B. subtilis+B. amyloliquefaciens 11 10 11 9 10.25ab
B. velezensis G341+Lysinibalcilus sphaericus 13 7.5 7 6 8.38 abc
Paenibacillus polymyxa AC-1 9 9 5 6 7.25 abcd
Streptomyces lavendulae 7 14 9 10 10.00 ab
Plant extracts Clove+caster+orange oil - 1.5 9 10 6.83 bcd
Rapeseed oil+lecithin 5 5 35 45 4.50 cd

*Growth inhibition was investigated after 12 days of incubation at 20°C.

"The different letters indicate significantly different (P<0.01) according to Duncan’s multiple range test.

Fig. 1. Antifungal activities of organic farming materials against Cladosporium cucumerinum causing cucumber scab on potato dextrose
agar. (A) Bacillus amyloliquefaciens M27. (B) Bacillus subtilis DBB 1501. (C) Rapeseed oil+lecithin. (D) Control.
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Fig. 3. Preventive and curative activity of 9 selected organic farm-
ing materials against Cladosporium cucumerinum. For preventive
treatments, cucumber seedlings of the ‘Eunmi M’ were sprayed
with organic farming materials and then C. cucumerinum spore
suspension containing 1x10° spores/ml of inoculum was applied
24 h later. For curative treatment, organic farming materials were
applied, after inoculation of C. cucumerinum, as spray on cucum-
ber seedlings 24 h earlier. The different letters indicate significant-
ly different (P<0.01) according to Duncan’s multiple range test.
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Fig. 4. Symptoms of cucumber scab on cucumber seedlings when Bordeaux mixture | (A) and Bacillus amyloliquefaciens M27 (B) were
treated one day before (left) and after (right) inoculation of cucumber scab pathogen.
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AAE S8l 2o A2F R a7 Y W FF+aL
ZZ 53} B. amyloliquefaciens M27 2] T+ 2 213+7 2R
&85t A3 B =y} w SIS YAAA 5
Ao Aol Aol izt F71AQl A7 Bad A

P L1 e

2 o

E AL += Cladosporium cucumerinum PT1 (KACC 48094)]]
o wAIsHE S0 F MR o] hekel £715 A4
WA EHE B7Fst] sl AT 3F 59 7715
AN E e 2 Aol A e A A4 2]
Smol ZARee] 458 B9 $RARE AN 13
N F5Y 715 QA7 FA & AAISEAAL, ] 5 9
N FZol a|gE AR o] FRE o83 Aol 6
F580] §71%5 AR} 00% ol 4H0) $-43 WA TS U
BRIt 1 ol A Bacillus amyloliquefaciens M27°] 84 &
A WA= AAY AA a2t 7HE FHoldth 122 9
NSl $71%5AAAE Adrstel g L A2 B3 S
ol 7] 9l A&t AFH = AP o 97 A
A 2w S A E] JAsHATE 53], EE = 17411l
2 WAL 22 96.7%, 733% = S5 AL A IS e
t}. o] & WMF+4 FEF o] F-H AA AT LA 7
7} 5006 Thas WEAIRE A 24 A2le] T} Lhebete of
ATE S8 Al W 235k 8 24 2 DA st=
20| HLHFHY L A7 5= HAE o 1AL
4 A7} 6% FR5k3 ETHo] FelFgch
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