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Screening, Identification and Optimization of Fermentation Condition of an An-
tagonistic Bacteria Against Ginseng Rusted Root Caused by Cylindrocarpon

destructans

DENG Jinchao, GUAN Yiming, WU Lianju, ZHANG Yayu*
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na)

Abstract: One antagonistic bacterial strain ATB4 was isolated from the rhizosphere soil samples of healthy ginseng.
Based on phylogenetic analyses of 16S rDNA and gyrA gene sequences, and morphological, physiological, biochemi-
cal characterizations, the strain ATB4 was identified as Bacillus methylotrophicus. The single factor experiment and
orthogonal experiment were adopted to optimize the liquid fermentation medium and conditions that enhance its bio-
control efficacy against Cylindrocarpon destructans caused ginseng rusted root. The best compositions of cultural me-
dium were as follow: 3% glucose, 4% yeast extract powder, 0.05% MnSO,-7H,0 and 0.1% K,HPO,. The optimal fer-
mentation conditions were as follow: inoculation rate 4%, initial pH 8.0, temperature 28°C, fermentation time 24 h,
and medium capacity 40 mL/250 mL.
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1 2 2 0.15 0.05
2 2 3 0.05 0.1
3 2 4 0.1 0.15
4 3 2 0.1 0.15
5 3 3 0.15 0.05
6 3 4 0.05 0.1
7 4 2 0.15 0.1
8 4 3 0.1 0.15
9 4 4 0.05 0.05
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1 2 7 28 12 20
2 2 7.5 31 24 40
3 2 8 34 36 60
4 2 8.5 37 48 80
5 3 7 31 36 80
6 3 7.5 28 48 60
7 3 8 37 12 40
8 3 8.5 34 24 20
9 4 7 34 48 40
10 4 7.5 37 36 20
11 4 8 28 24 80
12 4 8.5 31 12 60
13 5 7 37 24 60
14 5 7.5 34 12 80
15 5 8 31 48 20
16 5 8.5 28 36 40
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9o 5L TR 78 H 42 (mm)
NS MR JE W Fusarium solani 23.96 ¢
NZ 51 i 18 Rhizoctonia solani 20.68 a
NS K897 W Botrytis cinerea 2273 b
NS ¥R Sclerotinia schinseng 2512 ¢
NS PN B Phytophthora cactorum 2133 a
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i E BE L 4% B2 R L 0.05% MnSO,-7H,0 Al
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4 A,B,C,\D,E,, Bl L) 4% $5 B & 35 A Fh T3, %) B
pH 8.0, 1 F5 1R & 28°C, 55 3% 24 h, 250 mL = ffi #ii
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7 %) A 2148 e T LR IR by 2229 e MgSO, - 7H,0 1835 ¢
T 19.15 d EAEN 19.38 d ZnS0, - TH,0 9.69 b
T 14.63 a A 18.23 ¢ K,HPO, 22.88 d
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1 1 1 3 1 1231 a
2 1 2 1 2 14.23 b
3 1 3 2 3 16.87 ¢
4 2 1 2 3 14.67 b
5 2 2 3 1 18.95 e
6 2 3 1 2 2332 g
7 3 1 3 2 18.33 de
8 3 2 2 3 17.89 d
9 3 3 1 1 2121 f
K1 14.47 15.10 19.59 17.49
K2 18.98 17.01 16.48 18.63 B>A>C>D
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R 4.67 5.37 3.11 2.15
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Ak B A B C D E P B B A% (mm)
1 1 1 1 1 1 15.77 cd
2 1 2 2 2 2 18.34 e
3 1 3 3 3 3 20.54 ¢
4 1 4 4 4 4 1433 b
5 2 1 2 3 4 16.67 d
6 2 2 1 4 3 14.98 be
7 2 3 4 1 2 18.99 e
8 2 4 3 2 1 19.34 ef
9 3 1 3 4 2 12.76 a
10 3 2 4 3 1 12.28 a
11 3 3 1 2 4 22.34 h
12 3 4 2 1 3 1845 e
13 4 1 4 2 3 1434 b
14 4 2 3 1 4 20.37 fg
15 4 3 2 4 1 16.88 d
16 4 4 1 3 2 18.97 e
K1 17.25 14.89 18.02 18.40 16.07
K2 17.50 16.49 17.59 18.59 17.27
K3 16.46 19.69 18.25 17.12 17.08 BD>C2E>A

A3133C1D21£4

K4 17.64 17.77 14.99 14.74 18.43
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VAR T NS w2t K, A4
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o AR B IE B — & BOR  H 2 08 TP 1
it , A BE AR AS b5l 3 1 &2 o AR BTG B
A ER RS RE SORE R N 20 E B R Bk
B, ARG I 2k 15 B 1Y ATBA BR R 28 5 0 o F A
B IR R ZEAAFT 1 (B. methylotrophicus ) , ¥F N2 5 &
3 B (C. destructans ) A B9 A0 61 BOR | JF HH A
AT IEPUEE XS SLAEE (R solani) \ N2
R IE N (F. solani) . N2 K7 9% 7 (B. cinerea) .
NSRRI (S. schinseng ) FI N ZPERT T (P. cac-
torum ) HRAT LT A I ROR

AR o R T, 7 A R AR L AR
Y52 W G AR Y A B ORI, kAR A R AR
AT 530 200 T 41 T A P B B LB Y R A 5T R
A o> B AR AR R T AR R R s
A IR, AR R R R 5 IR R

4% PR K1 .0.05% MnSO, - 7H,0 #10.1% K,HPO,,
T fE B W25 1R 4% $e v i W1 4R pH 8.0 K5 R iR
i 28°C 15 5% 24 h. 250 mL = £ 9] B4 55 W 5 40
mL, 4 5 22 ATB4 B bk 09 Tl A6 FF % S ) g
BEE T A

S % 3k
(1] Ek, PR ASML W 3L R4 AR R, 2001
12-14.

[2] ™55, AW . H )8 (Cylindrocarpon ) X 18 il 2 25 45 5
I3 R RIE 5 Dy 545 BRAR [ T Bl R 2741, 2002, 33 (1)
71-75.

[ 3] =, sk ARGF, 55 AL o W50 B iGN 2 85 18 i
H (6] 25350 B[], 75 MRl B2 , 2008, 33(4) :32-33,42.

[ 4] Song M, Yun H Y, Kim Y H. Antagonistic Bacillus species as a
biological control of ginseng root rot caused by Fusarium cf.
incarnatuml[J]. Journal of Ginseng Research, 2014, 8(2): 136—
145.

[ 51 ®FmR,XKIF, IS, S5 . LB AT B L A% 55 B ik
FEHEJR)]. RHAQW B, 2008, 14(4):38-42.

| 6 1 Idriss E E, Makarewicz O, Farouk A, et al. Extracellular
phytase activity of Bacillus amyloliquefaciens FZB45 contrib-
utes to its plant—growth—promoting effect[J].
2002, 148(7):2097-2109.

Microbiology ,



38

B | | A A 42%:

[ 8]

[9]

[10]

B uk ATV SRS bt R AL, 2002 [11]
251-267.

WRax &, PRE SR . BUAEY) S0 4 S (M) Jb T W e KA

WAt ,2005:31-35.

R E Buchanan, N E Gibbons. 1A 78 4l i§ % & F M M]. Jb 5L . [12]
Rl A, 1984:729-795 .

REER, DT H WA R S5 F WML Jb 5t Bl 2
AL, 2001 : 349-388 .

Kim S B, Yoon J H, Kim H, et al. Phylogenetic analysis of
the genus Saccharomonospora conducted with 16S rRNA gene
sequences|J]. International Journal of Systematic Bacteriology ,
1995, 45(2): 351-356.
Chun J, Bae K S. Phylogenetic analysis of Bacillus subtilis and
related taxa based on partial gyrA gene sequence[J]. Antonie
van leeuwenhoek, 2000, 78: 123-127 .

(R 2 2)



