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Condition for Mass Production of Antagonistic Bacterium
Burkholderia pyrrocinia CAB08106-4 to Control Garlic

White Rot
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ABSTRACT : Burkholderia pyrrocinia CAB08106-4 was parceled out from the Chungnam Agricultural Research and Extension
Center, Korea to evaluate the antagonistic activity against garlic white rot caused by Sclerotium cepivorum. The optimum cultural
conditions including temperature, pH, enzyme activity, carbon and nitrogen sources were determined. The optimum culture
conditions of B. pyrrocinia CAB08106-4 were 28°C, 150 rpm and pH 7. Chitinase only showed activity among several tested
enzymes. The highest cell growth was obtained with 1% glucose and 0.1% (NH,),SO,, respectively.
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TUHeAE rleel TlskE Bo 2= QAR 1750]
H11%o] It} (List of Plant Diseases in Korea, 2009). —L
= vty oflo] =i} Eele ARSI -2yt
oA 1988\ ALFAML] FAH vk FANA HE= W
ATk, woll 712o] Asdol weba #A o] Iily
+ At (Kim et al., 2004). BAT2 18941 Berkeleyol|
oJal ol A A5 E=]E Sclerotium cepivorum= Bl
| ATH(Scott, 1956). HIIEAR] A& HYHo g o}
= UTFAE FAdste] B35S 210 AES 4 St
AF22-2 15~20°CelH, 1°CollM = gAY o] 7hs3hH
(McLean et al., 2000), A9HEZ2= EYoA] dWAE=E
At 2g3) A Arbsol 7Hdo] & Rk ot
F71 Sl YJsiM = 7153ttt (Davis et al., 2007). Pl=,
PhE BIR Allumds 22 EFHNLRAIN 713
a7t Zm g-EuERERt oje} H AlAIZ e R wid 3
7 S7Hl 2 G vIX|al JItH(Entwistle, 1990).
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ol 337} ZTH(Kim et al., 2004; Clarkson et al., 2002).

Ql=roll A SRS thel X9 ZR] e
WAlE A 196935 E AF7HA] 2] o] oA 3]
Aot AR MY FF2= Coniothyrium minitans,
Cheatonium globosum, Trichoderma hazianum T. viride,
T. koninggii 5°©] ATH Mclean et al., 2000; Clarkon et al.,
2002). 12y vk SRS 558 e
A gle Aol

2 feluet 519 Gk A dde= Al gt &
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4°C 32710l HASH nutrient agar BIAES] B. pyrrocinia
CAB 08106-4 5 A FaiA|ol] -2efulieFate]
30°C @710l 2%t wieFelaAnt. viFEE TS single
colony®} L HARE R1E & HAF e ALl g5
St single colonyE nutrient broth BJX]e] FE3}te] 28°C,
150 rpm, 397+ ZIduleF7]of| A vl st AT

Cellulase, hemicellulase(Shin et al, 2011), chitinase
(Kim et al., 2005), agarase(Fu et al., 2009), protease(Park
et al., 2010) & T AR S-8-at AT
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B. pyrrocinia CAB08106-4 71-] |22} 2|2 nljof
Al7He ZAF7] €80 nutrient brothol] Bl S8 3 20°Cel]
A 40°C7HA 10°CIHAC 2 35S ZABIAS o) 30°C
oA 7 =3tk 30°CollA] +3°C Ao R A3t
SHRAEE AR A4S YERIITHFig. 1).

27~33'C7HA] 2 E HgAHS ZARS Al BE
29 WA 0~60AZIA= vl B o)
33°C A= ofF Rdth. wjdz 29 &A= 28°C,
27°C, 29°C, 30°C, 31°C, 32°C, 33°CE Z3te] ¥=r} 7}

Table 1. Enzyme activities in culture broth, cell-free culture
paper assay
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Fig. 1. Effect of cultivation temperature and period on the
cell growth of B. pyrrocinia CAB08106-4 in nutrient broth.

1 mash
72h

Fig. 2. Effect of initial pH on the cell growth of B. pyrrocinia
CAB08106-4 in nutrient broth.

A Z7)8R= 28°CollAE 60~72417HR) = A)7hell OD.

ghol 7V =3ie).

=7| pH H&

B. pyrrocinia CAB08106-4 Y5 T}St pHE BAE
nutrient broth BJA||A 48A17F = 72A17He] SAUEE
ZARIAT. pH 33} pH 10914 257t A2l F4
317 FEIQIL pH 59 pH 7744 pH7} 271500l o)
2} A%o] S7FIAAL pH 60l il W=E ALt
(Fig. 2).
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o}, A 9 vl kb o A chitinase®] /30 AN O, vl
Rl A= T3 4= IITt. HA cellulase, hemicellulase,

FOl

broth and cell suspension of B. pyrrocinia CAB08106-4 for filter

Enzyme activity

Treatments — -
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Fig. 3. Effect of high and low molecular weight carbon
sources for the antifungal activity of B. pyrrocinia CAB08106-
4 cell-free culture broth against white rot caused by
Sclerotium cepivorum on PDA medium after 5 to 7 days dual
culture. A: Cellulose, B: Fructose, C: Glucose, D: Lactose, E:
Maltose, F: Mannitol, G: Mannose, H: Sucrose, I: Corn
starch, J: Potato starch, K: Black sugar, L: Yellow sugar, M:
Rice bran oil, N: NB, O: Control
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agarase, protease 52| EAEJo] FISITH(Table 1).
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31 - ARAF §A 137] 5 glucose, rice bran oils 7}
shufj R A 7S B2 AT SRS AT 242 ek
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oA nutrient broth, glucose =22 7 &2 &44& 1}
ER AT} (Fig. 3). =3t A H &4U2 glucoses =R
=2 gest wiAol] 1~5% H7FIS o 1%l dat
ZF2jo] 71 =8 Ao ® YERHIL 2%8} 3%e Z7]9) 1]
AES] FAFET) Hko | 4%9} 5% 724]7t0] A
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Fig. 4. Cell growth of B. pyrrocinia CAB08106-4 by glucose
concentrations.
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Nitrogen source

Fig. 5. Inhibition effects of nitrogen sources for B. pyrrocinia
CABO08106-4, antagonistic fungi to the mycerial growth of
white rot caused by Sclerotium cepivorum on PDA medium.

Hj ke Ho] nhis S S o] FAMYS HIX= F
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TS 7T AL G A Tk (Lee et al, 2011). ¥ A
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