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Optimum Cultivation Conditions for Mass Production of an Antagonistic
Bacterium Bacillus subtilis BD0310 for Development of a Microbial Agent
Controlling Gray Blight of Tea Plants
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Bacillus subtilis BD0310 isolated from tea leaves was used for the development of a biofungicide against Pesfa-
lotiopsis longiseta causing gray blight of tea plants. The optimum growth conditions were investigated for the
mass cultivation of the microbial agent. The optimum temperature and cultivation time were determined as
12~24 hours at 30°C and the optimum initial pH was pH 7.0 in nutrient broth. Among the tested carbon
sources of fructose, galactose, glucose, glycerol, inositol, lactose, maltose, sorbitol and starch, maltose and
inositol were found to highly increase antifungal activity of the microbial agent against P. longiseta. Yeast
extract and tryptone apparently increased antifungal activity of the microbial agent among the tested nitro-
gen sources of casein, tryptone, malt extract, yeast extract and (NH,),SO,. The results will make a contribu-
tion to mass production of the antagonistic bacterium Bacillus subtilis BD0310 for development of a microbial

agent controlling gray blight of tea plants.
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2RI (F, Tea, Camellia sinensis O. Kuntze)= V] <F
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(brown blight, Pseudomonas syringae pv. theae), LS

H (scab, Cladosporium herbarum), v (brown blight, -

Glomerella cingulata), 722~ (leaf spot, Coccochorina
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Jjaponica), A (anthracnose, Colletotrichum theae-sinensis),
@ (blister blight, Exobasidium vexans), 73551 (gray
blight, Pestalotiopsis longiseta, P theae), 3855 (white
scab, Sphaceloma theae) 5°] TASHE 222 RAEHU
chEt= 2 B el 8k, 2004). 2 FolM AE2FHEE
B 8o dEAME 7HY FA7F He Wiz 1
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2 93 g F& HalE d2H%Koh 5, 2001; 4 F,
1996; Shin %, 2000). ,
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FHZo FoH oz A2 Aiste iy thollA
= AR AES mld =y AR e AR
o|th(Shin %, 2000). 2} X F HaiE WAE st
slalekA| o] g8 A A AL F] EHEF F
2N BFEAT 2o 728 dod 5 v W
of stshxoks AT = U MES WAA Q] 7jEo)

AlF8FTk(e], 2000).
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Alet B. subtilis BD0310 #72] thapvlks A% g
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plate®] ZF ol cork borer(Z] 74 9mm)E ©] L3} hole
(B173 9 mm)& THEIL 1 ol paper disc(37d 9 mm)yE
27%e F 7“%}&—1—-4 e 300 wE wol Tl
A SAAMTEA FFAHT 102852t PDACNA vl et
P longiseta 52258 FY3 2739 cork borer= ™|
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Fig. 1. Effect of cultivation temperature and time on the cell
growth of Bacillus subtilis BD0310 in nutrient broth.
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At Ax R opeke AL JeR) 9l thFig.
1). 25°CAlA 45°C7HA] w2 =7t S 4TS AJo] &
Al A AT dsrt SUkske Adelgle, i
240 7HE BH o Z kA Tbo] Al mer AA3] 2
gaFo] dxrt A o 7HA vl 2% Fo
AT 30°CoNA 2477 Bl FatES W) HA Ago =23t
Qo o]oJA] 35°C, 25°C, 40°C, 45°C =°]34 T}, 20°C9)
A st dols 2dadF Ao S35 A=
o, 2 wig LxotE 2 60A17F wigslg e w ¢

=7} 7V A4 JEsT
Wk A4 pH 2A}b B subtilis BD0310 5 o]
7HA] pHE HAE NBOIA 24217k 48417 wijek & 2
a7 F24 49nE 218 43 pH 33 pH 11614 &=
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Fig. 2. Effect of initial pH on the cell growth of Bacillus subtilis
BDO0310 in nutrient broth. Means followed by the same letter are
not significantly different by Duncan's multiple range tests at P =
0.05.
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7PN Z) v A o A v AT A& F T2 wFeddo] p
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£ H7be WX oA wjdet g wjfeido] p
longiseta®] FAMESE 71 A AAANRHLH, 2 U
O = inositol, lactose, glycerol, galactose, sorbitol, glucose,
starch 5= FH7FeE iAoM) wige mjgodl Fo2 P
longiseta®] FAMYSS AN FHFig. 3). HERF-oA A
&3t P longiseta %9 A7 504 cmeld ¥ 3}
maltoseZ FH7}1819E ALdE 214 cmZE 60%0 7S
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BD0310 #52] thgulkg 915t A4 Z9llA P longiseta
of gk Gd4E ST Aag-g ey fst
o 57HA] HAUE 0.5%R F7HeE vl ufekst 43
#52] g Aol P longiseta®] dAMSO wX= 4
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Fig. 3. Effect of various carbon sources on antifungal activity of
Bacillus subtilis BD0O310 against Pestalotiopsis longiseta on
potato dextrose agar. Means followed by the same letter are not
significantly different by Duncan's multiple range tests at P =
0.0s.



88 7738 - o8 - I - ERl - Al

80
70 b
U
] a
A
= 50f
=
z
=]
B 40f
=
g 30
)
=
20
10
e T p

ot ‘“s“\ia‘“ ot quert

€
N e‘bs;‘““‘ oo

Nitrogen source

Fig. 4. Effect of various nitrogen sources on antifungal activity of
Bacillus subtilis BD0310 against Pestalotiopsis longiseta on
potato dextrose agar. Means followed by the same letter are not
significantly different by Duncan's multiple range tests at P =
0.0s.

A AA AAAFHLH, 1 T2 2= tryptone, malt extract,
(NH,),S0,, casein 52 A7}st wjx]o|A] vl gt vl e
N FOF P longiseta®l dAIEE AAX A (Fig. 4).
hzFol A AAS P longiseta 4% A7 58.1 cm<!
d H] 3t yeast extract® H7FSIHE A -fol= 40.7cm
2 30% A=) A JAEAE HeEpSIT.

in

FH 2o AAAR Aol FqFE] Aol g #
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BD0310 @5 P longiseta®] W3te] 7183 1adz8S
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Fx27e AT
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