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In order to develop a environmentally friendly control protocol for managing tomato leaf mold disease in the
field, we employed bacteria- and fungi-based commercially available microbial preparations. The field
experiment was conducted from April to July in 2010. Average incidence rates tomato leaf mold caused by
Fulvia fulva were 13.1% at the two plastic houses located in Jangsung, Jeonnam area. Initially 11 microbial
preparations were tested for antifungal activity against F. fulva in vitro. Among them, 7 selected preparations
showed to be inhibited the mycelial growth of the fungal pathogen over 50%. Four microbes suppressed
disease incidence as much 50% under greenhouse condition. Eventually in the field two microbial products
including Bacillus subtilis GB-0365 and B. subtilis KB-401 respectively were showed control value up to
71.8% for four times sprays from 20 days to 70 days after transplanting. Furthermore, the control value of
three times spray program demonstrated 79.3%. Efficacy of the three and four spray programs was more
effective than that of non-spray control treatment. Our results indicated that adjustment of application
method of commercially available microbial preparation could be used to control a target plant disease as an
effective and efficient crop protection system for organic farming.

Keywords : Environment friendly agricultural materials, Fulvia fulva, Management strategy
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Table 2. The effects of commercially microbial ingredients for
preparations to mycelial growth inhibition of pathogenic fungus
(Fulvia fulva) on PDA plate

Microbial ingredients for Dilution rate  Inhibition rate

Table 1. Occurrence of leaf mold casued by Fulvia fulva on the preparations (times) )"
tomato plants at plastic house during April and July in 2010 at Bacillus subtills DY6364 500 51.5£0.38
Jangsung, Jeonnam B. subtilis GB-0365 300 64.140.22
Plastic Disease incidence (%)" B. subtilis KB-401 400 52.6%2.09
House* April May June July Bacillus vallismortis 1000 63.9+1.82
I 5.4 15.3 20.6 13.8 Paenibacillus polymyxa AC-1 200 58.5£3.36
I 4.0 14.4 20.3 12.4 Streptomyces lydicus WYEC108 2,000 56.4+1.45
Average 4.7 14.9 20.5 13.1 Trichoderma harzianum Y C459 1,000 51.4+£1.65

*Planting date : March 25, 2010.
"Disease incidence (%) was made by estimating the leaf area of
tomato plants infected by Fulvia fulva.

*Inhibition rate (%)={(R—r)/Rx 100}, R is the maximum radius of the
fungal colony away from the bacteria colony and, r is the radius of
the fungal colony opposite the bacteria colony.
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Table 3. Efficiency of the control of microbial ingredients for
preparations in the suppression of leaf mold caused by Fulvia
fulva in green house

Disease control 7 days after
inoculation

Treatment
Disease severity” ¢ | val
Y (OA))h

Bacillus subtills DY 6364 18.8+4.33 ab 474

B. subtilis GB-0365 14.0+2.69 a 61.0
B. subtilis KB-401 16.4+2.31 ab 543
Bacillus vallismortis 17.9+£2.55 ab 50.1
Paenibacillus polymyxa AC-1 16.0£2.51 ab 554
Bacillus lydicus WYEC108 20.1£2.18b 439
Trichoderma harzianum Y C459 20.7£1.82b 423
Control 35.82+1.7¢ -

‘Disease severity index was made by estimating the percent of
infected leaf area on each plant by Fulvia fulva and rated 7 days after
application for 2 times at 7 days interval with the microbial agent.

°The disease control value of each treatment was evaluated by rating
the disease severity seven days after Fulvia fulva inoculation. The
disease control value of each treatment was evaluated by rating the
disease severity under average 35.8% of disease incidence in green
house. Each disease control value represents three replicates. Means
in the same column followed by the same letter are not significantly
different (P<0.05) based on Duncan's multiple range test.
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SATHTable 3). 21873 AFgolye] WAoo 2 Atd
SAANE 7Y 1A 23] sl dEgolyel e W

AaIs ZAFE A3 B subtilis GB-0365(07-5-71-4-014),
B. vallismortis(10-5-71-4-130), B. subtilis KB-401(08--71
-4-022), Paenibacillus polymyxa AC-1(07-+71-4-012) 4%
o] 20% ©l3te] WHER 50% ol/de] WAEAE e
Wtk AE & 397 = BRE ATl dEgele] A
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Table 4. Effect of microbial ingredients for preparations on
control of leaf mold in the field

Disease control 14 days after

application
Treatment
Disease severity® Contz&l) )\galue
Bacillus subtilis GB-0365 05.0£2.90 a 70.0
B. subtilis KB-401 05.7t4.55a 65.6
Bacillus vallismortis 07.916.19 a 52.5
Paenibacillus polymyxa AC-1 08.1£3.65a 51.1
Control 16.6+2.49b -

“Disease severity index was made by estimating the percent of infected
leaf area on each plant by Fulvia fulva and rated 14 days after
application for 3 times at 10 days interval with the microbial agent.
°The disease control value of each treatment was evaluated by rating
the disease severity in the tomato production condition under
average 16.6% of natural disease incidence. The control value was
calculated by the following equation:(disease severity of untreated
plants-disease severity of treated plants)/disease of untreated plantsx
100. Means in the same column followed by the same letter are not
significantly different (P<0.05) based on Duncan's multiple range
test.
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T IEES éA}oP 3 CH(Table 4) FHZHA A
g 14 Fol ¥ EE&S A A3 B subrilis GB-
0365} B. subtilis KB-4012] A|A| 7} 70.0, 65.6%°] 5
WA EES el e, YA AlFAM % 50% o %
o WAIZHE YEtlth HF fAAE F 197 RE
Aol A dpgolo] Aol who] HA kot
1470l = FAE T ] BE A oA FA = A
219 AN = T Eo] FA STleke S AL
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= UAE 9 A2 ] 71.8%°] WA S &S UERI o™, A4 40
8] o] A% ItH(Cook} Baker, 1983). mlAEAA]  FE 33] X3t Hole= 79.3% FAAIL, H4 20¢
3HA] A& YoM A S Eolal -9 AP oRR o] Ae]atal 509 F5El 23] Aeens 7§'°r°ﬂn_ 70.9%
Bl 2335}7] 913l corn flour, corn starch, sugar, corn oil WA 282 UePlt) SR S 27 HE oWl A}
52 AF8-(Tamez-Guerra 5, 2000) & Z 7} S Ao QoA AAAQ AT E K] E3F Ao wAE
2 A7tEnt T3 Table 33} Table 4914 fojzl Azbe &o] Wit EntE dFgo|de] U sr B
71&e BiE Aol dXst= AR Bacillus spp. B st 739 4.8% A 6.8%F UERAA T, WiEx
H AESA A nAER #AE B o it FE WA Agols 123% o/ EHES YERTH
o] mAEAAZR &dd] NEEZ UTHE 5, 2010; 27 Aol e RS APt AR &9
Schisler 5, 2004). A PIA=AAZ 714 d2] dHA Ak o] AR WAl F43] WA ste] 1 A=t A
)= Serenade™<} Kodiak™e] 749 Bacillus subtilisS Aok, g YPe] 3% olske] iAol Wiy o] ¢hvkst

o] &3 AFHEAY FAA AR A= WA && A SUtst] AR 2FEE U Ao AEAQ
=3 I th(Schisler 5, 2004). Bacillusi= S¥3] a8  WAE A Z& AFoE 108 FTHE 14.5% A2
o] §-48 cyclic lipopeptideT7F TH AAbElo] M8 209 Fole 63%E 3] Z7ketel WAE & & 93
Q PAEAE ST B BRAINE AL £ 2l © Bt o] gRe] 27 Pk Fesinkel 5
= WAEAE A7) diied AF71e2d FholA  2006). AT oAl HEAVIE FAH Aol AR
= AE 4 A THEmmert?t Handelsman, 1999). FEgF 7} oA olE ZE3lr] 93 LE e dAE FE
Ak sobol Vsl ALAEAN WATES] A BEoke A SRk BAsE A4k ) Folste
AATHE 5, 2010) AT 71%e] Pz TEA AF oF FTHL 5, 1996). A@FO|HS dalA] Eata M
Supoz AT AT A4 B2 PAKS WGl EE APoE FHUANE 2 Ao|2 u3o
2 EFojo} & Ao AzdET LS HAE), ©] 52006y FFolye] W Lol
A7 Evte dEgold WAlES}. AwE v 124%°1W FE¥E 3%4Y Aadr Bt
BAAE clgiel Eu SFLS) AR AN bR $3A 5 S sarsers o8d
WA S LS AAFRE BEIHSEE AFY EvhE AFFoIWe) PARLS Bor} A2 shehse
ol WA&E FAIATE B. subtilis GB-0365¢F B ©] AU 3= xmvg T S0 e A4e=
subtilis KB-4012 AMHS-AZFEZ HA7|EE AXxS N34 H dA7|&2 AFuAES o83 o] v
Table 5. Control efficiency of microbial ingredients for preparations at different application schedules after tomato planting
Application time after planting . " o/
20 days 20 days 50 days 70 days Disease severity Control value (%)

O O O O 6.6£0.19 a 71.8

X O O O 4.8+0.36 a 79.3

O X O O 6.8+121a 70.9

X X O O 12.31£3.17b 473

X X X O 21.1£2.88 ¢ 9.3

X X X X 23.3£1.55¢ -

O: Sprayed on leaf, X: Not sprayed.

*Disease severity index was made by estimating the percent of infected leaf area on each plant by Fulvia fulva.

®The disease control value of each treatment was evaluated by rating the disease severity in the tomato production condition under average 23.3%
of natural disease incidence. The control value was calculated by the following equation:(disease severity of untreated plants-disease severity of
treated plants)/disease of untreated plantsx 100. Means in the same column followed by the same letter are not significantly different (P<0.05)
based on Duncan's multiple range test.
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