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Effect of Microbial Agent on Control of Tomato Gray mold
and Powdery mildew

Tack-Soo Kim, Min-jung Ko, Se-Weon Lee, Ji Hee Han, Kyungseok Park and Jin-Woo Park*

Agricultural Microbiology Division, National Academy of Agricultural Science,
Rural Development Administration, Suwon 441-440, Korea

Abstract In vivo experiments were carried out to investigate the effect of microbial agents on tomato
disease occurrences in a sustainable tomato farm in Gong-ju, Chung-nam during 2 years (2010-2011). Two
kind of commercial microbial agents (EXTN-1 and Cillus suspension concentrate) and 2 kind of microbial
agents (Bacillus subtilis strain ‘B4’ and ‘B17’) developing by National academy of agricultural science were
used in this study. In the 1st experimental year, the microbial agents were sprayed on leaves for 2-4 times at
1-2 weeks interval from 3 weeks after transplanting, and then disease occurrence were observed. As a result,
the control efficacies of commercial EXTN-1 and Cillus suspension concentrate (SC) against gray mold were
59.6% and 50.5% in the treatment of 4 times foliar application at 1 week interval from 3 weeks after
transplanting, and the control efficacy of commercial EXTN-1 SC against gray mold was 55.4% in the
treatment of 3 times foliar application at 1 week interval from 4 weeks after transplanting. However, the
control efficacies of EXTN-1 and Cillus SC were not enough for tomato crop protection against powdery
mildew. In the 2nd experimental year, the microbial agents were treated following by the planned
combination schedule of transplanting stage drip-watering, early stage root irrigation and early blooming stage
foliar application. The control efficacies of EXTN-1 SC and B17 treatment following by transplanting stage
drip-watering, 2 times root irrigation at 2 weeks interval root irrigation and 4 times foliar application at 1
weeks interval for gray mold management were 57.0 and 55.1%, respectively. In the case of same treatment
for gray mold management mentioned at above, the control efficacies of EXTN-1 SC, B4 and B17 treatment
for powdery mildew management were 50.5, 51.3 and 52.5%, respectively.
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Table 1. Control efficacy of microbial agents on tomato main diseases in 2010

Treatment schedule Gray mold Powdery mildew
§ No. of Treatment (Weeks after transplanting) - .
Treatment® 0. 0l . Ratio of _ Control .Dl.sease Control
application  method 4 5 ¢  diseased fruit o incidence officac
(mean + SD)® Y (mean+ SD)? y
2 O O 9.62+1.55ab°  40.0 3.38 +2.30ab” 14.2
EXTN.I 3 . O O O  888+27% 445  346+248ab 123
suspension 3 apgl‘i’iféon O O O 1197+233ab 253  3.14+2.64b 203
concentration 3 O O O 714049 554  3.78+2.64ab 42
4 O O O O 6.47 £ 0.66b 59.6 2.02+1.80c 36.2
2 O O 11.78 £3.11ab  26.5 3.36+2.92ab 14.8
Cillus 3 . O O O 1L12£274ab 306  3.16=266b 198
suspension 3 Foliar O O O 1197+448b 253  3.35+2.70ab 14.9
. application
concentration 3 O O O 1032+£099b 356  2.18+1.56¢ 44.8
4 O O O O 7.93+1.74b 50.5 2.10+£2.05¢ 46.8
Control 16.02 £2.82a - 3.94+2.65a -

YEXTN-1 SC, produced by Dongbu Farm Han-nong and Cillus SC, produced by Green biotech are diluted with 500-folded concentration

and total treated volume per plot is 6 liter.
Yp <0.05.
9Tukey’s studentized range (HSD) test.
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ou, 2011l A|#EE EXTN-1 2 =Ed7std
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7, A AAAE A +2F 744 23] R, 4
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7 43] QAR NS A A, FAEE £F
ate] & 174 R AAEN oM AFAEE AT 3L,
AT HEFF 6 LAS xS (Table 1).
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Table 2. Control efficacy of microbial agents on tomato main diseases in 2011

Treatment schedule

(Weeks after transplanting)

- — Gray mold Powdery mildew
N Drip- Irrigation . L
2 o.of . S Foliar application
Treatment L watering  application
application
Ratio of Disease
3 5 7 8 9 10 11 diseased fruit Control incidence Control
(mean + SD)® efficacy (mean + SD)” efficacy

1 O 10.56 £0.34ab  33.8 3.01+£2.87ab 18.3

suspension 2 O O 1046+ 1.26ab 344 2.90 £ 2.98abc 212
concentration 3 O o O 7.50 = 1.34b 53.0 1.68 +2.09d 54.4
7 O O O O O O O 68=+1.13b 57.0 1.82+1.88d 50.5

1 O 1246 £2.45ab 219 2.87 +2.74abc 22.1

2 O O 1140 £4.64ab  28.5 2.88 +2.80abc 21.7

B4

3 O o O 9.75+1.10ab 389 3.68 +3.08a 0.0

7 O O O O O O O 1067+0.77ab  33.1 1.79+£2.07d 51.3

1 O 11.44+£3.18ab 282 3.11 +2.80ab 15.4

2 O O 7.85+1.01b 50.7 1.93 £2.19cd 47.6

B17

3 O o O 7.41+£3.20b 53.5  2.69+2.51abcd 27.0

7 O o O O O O O 716+1.06b 55.1 1.75+2.23d 525

1 O 11.85+3.42ab 257 2.61 +2.41bcd 29.2

2 O O 10.28£2.37ab  35.6 3.16 £2.95ab 14.1

BTH
3 O o O 11.64£0.88ab  27.0 2.50 = 2.69bcd 32.1
7 O O O O O O O 190+1.10ab 254 2.35+2.47bcd 36.1
Control 15.94 £ 3.59a - 3.68+3.14a -

YEXTN-1 SC, produced by Dongbu Farm Han-nong is diluted with 500-folded concentration. Bacillus subtilis strain B4 and B17 developed
by RDA(Rural development Administration) are diluted with 10°® cfu/ml concentration and BTH is diluted with 1ppm concentration. Total

treated volume per all plot is 6 liter.
P <0.05.
9Tukey’s studentized range (HSD) test.
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ojollA] AHT 7HHoE 598 1t
S ZARPEeH, 20119e AHe1E RAETE 107,
T 598 TS WHO=E AT
= nk
0|4 Ex 2|0 o8t E0tES] F2 H UM F2H20104)
EnfeEAgolyel thek WA & e AN 23} g4
3F FFH 159 2R EXTN-1 453 43] A
g B¢ BATE 59.6%2 E3kow, 4 47 FHE 1
d Ao 33] At 7F WAV 55.4%30t A
WFrA 9] 79 A2 35 FHE 1F7Y HH o2 43]
2t A WA7FE 50.5%AA T 2~33] A olM = =
WAZHE gRlekA] Fatal, AWE o2 EXTN-1 44
ZalAo HlsIME E7 A28 0B 2 (Table 1), ©] 2
= BEUZ 233 AlgolME EXTN-1 458415 At
ato] AFS AlEech. giE o2 nAEAA ] F9- 1B
WA B3he sheksokel Hls| AzabH, HlS=gk Ao
Thanh 5(2009)e]l <] e AFolM = B u} Qi)
°l= PGPGO| 3poteetdt g2 A o= Welatel] 28
st} AF|HtE WgES FHAFIoEZA W tigt
AL SXgTE SR ddEs Ao, 50%H
o] WA g IS Hetelr] fsiMe AlviaE 5 BEH WA

flo 2 [ 4N &
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ntESZEEY ] disiMe e QFsAE H4] 35 &
FH 1579 0= 43] Ajg 499 A2 45 $HEH 1
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oln], EXTN-13} B 25 A2t BE A|FTolA] J7HF
el gt HAlEde AYFFo|Po HlE] Azt
(Table 1).

O MEX x2lof ogt EOLES F2 ¥ WHEZH2011H)

232k AlgoM e A EHE Histeta xS 3
Zslste WAAIAIE Gyst] S8t BAAl HA A9t
#HEAE 2 AAAE BAste] Asiitt. ErfEAY
ool thalXE EXTN-1 A9 45 AA] H4w
TE Sk, 27 M 02 23] AFA S & A3} 277 H
15 A0 43] ZAAAS AlgTe] AP 57.0%=
7P EXA, AAAGE A ¥ A A 2
T 744 23] AFAE e 99 WA 53.0%H A Aol
7} VA ¢ko B2 (Table 2) A9 3ol thajres w

sdoldnr V=gl Wt 367

)

P ARV Dot Ao Azeit), HAAF +23] Held

+43] AT WA} 55.1%2 BAAE S 5HA] &
9] 50.7~53.5%°] WALl AA 2pol7b YA %=
5 A%S HtKTable 2). Ynbzlog Aulzsgto]y
Sli-S T3l sk witel ekt A Al #
z7] A|AE7F a3 e Fe® HIET AT
(Nam &, 2011) EXTN-1¢] 7-9-ell= ol]9h= the 713
UERHH, o]= PGPRS] EXTN-12] WA =4 7|53
o] e o7 FHI ojoh=s HER XA HF
HFRE AR S A4S AE s A gt vel, 42
Al AA#AFTo R = Adggoly WA= AV U
RO A7 e ARk, A 2o HlsiM = 21.9~33.8%2] Al
G347t FRIE B2 (Table 2), A4 FAHAFIORZE o]
=9] PGPR T3= e Ao2 A 37EH o)
3= EXTN-12 A2A AAaAsstar, 25 7H4 23] &
FA YN v A7} 544%E 7P =9ko™ | EXTN-
1, B4, B179] B2A] AAA4 +23] BE]35 +43] 7 A
A A7} 50.5, 51.3, 52.5%% 242 7| = AU
TH(Table 2). 2 AgoME 15 AAS 142 3319971
w 2ol F7ke] 37 xjo) 7}t WA & o] vx|E Jo] o=
S Floz FHSANE oldf| tigh BAML sk
o 3% HAANFES ol Hrp AUst A2

&O
o r

% o o ]

T b >

This study was carried out with the support of “Research
Program for Agriculture Science & Technology Development
(Project No. PJ0086522012)”, National Academy of
Agricultural Science, Rural Development Administration,
Republic of Korea.

Literature Cited

Ahn, 1., K. Park and C. Kim (2002) Rhizobacteria-induced
resistance perturbs viral disease progress and triggers defense-
related gene expression. Molecules and cells 13(2): 302~308.

Choi, G, J. Kim and K. Jang (2009) Biocontrol Activity of
Acremonium strictum BCP Against Botrytis Diseases. The
Plant Pathology Journal 25(2):165~171.

Jeun, Y., K. Park and C. Kim (2001) Different mechanisms of
induced systemic resistance and systemic acquired
resistance against Colletotrichum orbiculare on the leaves
of cucumber plants. Mycobiology 29(1):19~26.

Lee, M., J. M. Hwang and S. Lee (2005) The usage status of
pesticides for vegetables under greenhouse cultivation in the
southern ares of Korea. The Korean Journal of Pesticides
Science 9(4):391~400.



368

Lee, S., H. Sohn. and G. Kim (2006) Enhancement of biological
control of Botrytis cinerea on cucumber by foliar sprays and
bed potting mixes of Trichoderma harzianum YC459 and
its application on tomato in the greenhouse. The Plant
Pathology Journal 22(3):283~288.

Merey, G. E., N. Veyrat and E.d. Lange (2012) Minor effects of
two elicitors of insect and pathogen resistance on volatile
emissions and parasitism of Spodoptera frugiperda in
Mexican maize fields. Biological control: theory and
applications in pest management 60(1):7~15.

Ministry for food, agriculture, forestry and fisheries (2011) Food,
agriculture, forestry and fisheries statistical yearbook. pp.108.

Nam, M. H., H. S. Kim, W. K. Lee, M. L. Gleason and H. K.
Kim (2011) Control efficacy of gray mold on strawberry
fruits by timing of chemical and microbial fungicide
application. Kor. J. Hort. Sci. Technol. 29(2):151~155.

Oh, K. S., Y. B. Inm, H. K. Oh., B. N. Lee., K. S. Kyung, N. S.
Kim, B. T. Kim. J. W. Kim and G. H. Ryu (2003) Survey on
pesticide usage for the development of pesticide use
indicator in fruit vegetables. The Korean Journal of Pesticide
Science 7(1):66~73.

Park, K., I. Ahn and C. Kim (2001) Systemic resistance and
expression of the pathogenesis-related genes mediated by
the plant growth-promoting rhizobacterium Bacillus
amyloliquefaciens EXTN-1 Against anthracnose disease in
cucumber. Mycobiology 29(1):48~53.

Park, K., D. Paul and K. Ryu (2006a) Bacillus vallismortis
strain EXTN-1 mediated systemic resistance against potato
virus Y and X in the field. The Plant Pathology Journal
22(4):360~363.

Park, K., D. Paul and W. Yeh (2006b) Bacillus vallismortis

N

4

o
4z

lon

L HEAN .
o=

EXTN-1-mediated growth promotion and disease suppression
in rice. The Plant Pathology Journal 22(3):278~ 282.

Park, K., D. Paul and Y. Kim (2007) Induced systemic
resistance by Bacillus vallismortis EXTN-1 suppressed
bacterial wilt in tomato caused by Ralstonia solanacearum.
The Plant Pathology Journal 23(1):22~25.

Park, K., Y. E. Cho, S. M. Cho, K. S. Park and J. W. Park
(2009) Enhancement of antifungal activities against
Phytophthora capsici by heat treatment of culture filtrates
of Bacillus subtilis B4. Proceeding book of annual plant
pathology society meeting(autumn). 128.

Park, K. S., S. S. Moon, J. W. Park, K. Balaraju, S. W. Lee and
K. Park (2011) Induced systemic resistance and antifungal
activities against major plant pathogens by Bacillomycin D
from Bacillus subtilis B17. Proceeding book of annual plant
pathology society meeting(autumn). 91.

Ren, Y., Y. Wang and Y. Bi (2012) Postharvest BTH treatment
induced disease resistance and enhanced reactive oxygen
species metabolism in muskmelon (Cucumis melo L.) fruit.
European food research and technology 234(6)1438~2377.

Thanh, D. T., L. T. T. Tarn. and N. T. Hanh (2009) Biological
control of soilborne diseases on tomato, potato and black
pepper by selected PGPR in the greenhouse and field in
Vietnam. The Plant Pathology Journal 25(3):263~269.

The Korean Society of Plant Pathology (2009) List of Plant
Diseases in Korea. 5:151~157.

Wang, Y., T. Yu and J. Xia (2010) Biocontrol of postharvest
gray mold of cherry tomatoes with the marine yeast
Rhodosporidium paludigenum. Biological control: theory
and applications in pest management 53(2):178~182.

® ®
= T = =1 11 = = =
Djd=H x2/o olgt E0tES MHUZE0|ED &/FE BH2
Zeis - DRI - O|MIE - BIXIS| - BN - BT
FeAt v
2 o vAEAAS Erizef B WA mAls F= FASIAL 2010~201190 AAH F56) 19 EriE
Auls7tl AFASTAEE TSI W2 vBESAAR MBS = EXTN-1 4303 5 252] v

Ask F3pelol e 22 2] MRS ErkE A A5 8 e BEAesh 28 2] 43 AGA T
F A5 W AEE 2ASIT 2010400 Aol tisl A4 37 5 179 140 EXTN-1 94

FalA|oF B2 WGBS 43] 22 e
92 EXTN-1
z&kah 20110l =

735 WAZEE 59.6%, 50.5%= 7P E=em, g4
N sl E 38] AHelet B-o] WAZR= 554%AA T BE

45 F 15 1
Aol A7bgel gk gahs A

o]l tha] EXTN-12} Bacillus subtilis strain B172 A2A] A& T} 25 7+4

Ay 23] B 23} 2RE AFAY 432 3 A HAIZ) 57.0%2F 55.1%2 7R =9kon, Sl71EH tis)
A1 EXTN-13} Bacillus subtilis strain B4 2 B17S Aol o] -9} U3 2]et A9 WUA77} 50.5,

51.3, 52.5%% 7P =34t}

Molo]  Evpe, A, W A, ABlgold,

rlo

7






