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Screening antagonistic microorganisms against ginseng diseases

from Panax ginseng rhizosphere soil

QIANG Wei, GUO Shuai, ZHANG Aihua, LEI Fengjie, CHI Kun,
WANG Zhuang, WANG Erhuan, ZHANG Lianxue
(College of Chinese Traditional Medicine, Jilin Agricultural University, Changchun 130118, China)

Abstract ; [ Objective] To expand biocontrol strain resources and screen new strains with a higher antago-
nistic rate and a wider inhibiting range to control ginseng diseases. [ Method] The antagonistic strains
were isolated by dilution plate method and were screened by flat-stand method. [ Result and conclusion ]
Seven actinomycetes strains with higher antagonistic activities to single ginseng pathogen, such as Phyto-
phthora cactorum , Sclerotinia schinseng, Botrytis cinerea, Alternaria panax, Cylindrocarpon destructans
Rhizoctonia solani and Fusarium solani, had been screened, whose inhibition rates were 80. 84% ,
82.46% , 66.08% , 71.33% , 64.63% , 85.53% and 65. 11% , respectively. Five strains, including a
strain of Trichoderma and four strains of Actinomyces, had higher antagonistic activities to seven kinds of
ginseng pathogens. The results indicate that the beneficial strains in the rhizosphere has a biocontrol po-

tential ability of ginseng pathogens and can be used to prevent and cure major diseases of ginseng.
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Tab.1 The antagonistic rate of antagonistic strains on pathogens of Phytophthora cactorum, Sclerotinia schinseng, Botrytis

cinerea, Alternaria panax, Cylindrocarpon destructans, Rhizoctonia solani and Fusarium solani

PR A5 PR RPR/% || RERE &S P BPUR/% | WIRR @Y WD Wi
Y 1 A-A-26-1 80.84 7 A0 56. 04 17 m2l 38.99
WIERE 2 mBIS3 78.68 8  A34 48.64 18 A-34 38.43
3 B-11-54 77.64 9 A-47 11.29 19  A-A-15 36.24
4 A-39 71.02 || HEo% 1 mBIS3 71.76 20 m20l 36.16
5  A-61 67.66 || WEIRE 2 B-4 71.33 21 A-350 35.54
6  A-25 67.51 3 B3-7 65.82 22 m202 33.84
7 A-A-15 66. 24 4 A-47 65.32 23 A-55 32.82
8  A-25-7 65.99 5 A6l 64.56 24  B7-14 29.96
9  A-50 64.66 6  A-A-26-1 62.89 25  B-11-45 28.79
10 A-30 64.40 7 A38 62.36 26 A-25-6 27.83
11 mlol 64.34 8  A-A-26-18  61.98 27  B-37 27.47
12 B-11-50 63.81 9  A-25 59.97 28  B-4 19.41
13  B-7-14 61.39 10 A-30 59.71 || A 1 A-47 85.53
14 AS5 61.33 11 B-11-50 56.86 || J R 2 A-38 81.08
15  A-38 61.03 12 A-A-15 56.39 3 mBI53 76.90
16 A-19 60.25 13 A-25 56.38 4 A-25 62.64
17 A-34 59.07 14 A34 56.16 5  A34 59.17
18  B-3-23 58.75 15  B- 55.88 6 A-39 58.62
19  B-3-01 56.58 16 B-11-45 53.77 || MR 1 B-11-45 65.11
20 A-25 56.20 17 A39 51.17 || WE®E 2 B-11-50 63.51
21 A-25-6 53.96 18 A-26 50.28 3 A-A-26-1 62.41
22 A-47 49.40 19 B7-14 47.70 4 A-A-26-18  62.18
23 m203 48.38 20 A-25-6 43.60 5  B-11-54 61.96
24 m202 48.05 21 B-3-23 43.03 6 B-3-01 60.07
25  B-4 46.56 22 A-257 42.84 7 A-38 59.57
26 ml92 42.62 23 B-3-01 39.50 8 A-25 57.95
BER 1 A34 82.46 |4 1 mBl53 80. 56 9 B-4 57.88
WEE 2 A-39 77.57 || WEE 0 2 A30 64.63 10 A-34 56.35
3 A-38 73.66 3 A-A-26-1 60. 32 11 B3 55.65
4  B-7-14 73.44 4  B3-23 59.00 12 A-257 55.41
5  A-A-15 70. 83 5 m203 57.22 13 B-l 54.19
6  A-47 70. 09 6  A-25 53.97 14 A-19 52.36
7 A30 66.75 7 B-11-54 53.51 15 A-25-6 51.13
8  B-11-54 60.79 8  B-l 50. 89 16  mA-11 49.81
9  A-50 47.37 9 A-47 48.20 17  mB153 49.04
10  mB153 41.39 10 mA-11 46. 18 18 A-61 47.16
K&K 1 mBIS3 71.76 11 A-A-26-18  44.53 19  A-A-15 45.20
WRIEHE 2 A38 66.08 12 B-11-50 42.71 20 B-7-14 39.78
3 A-6l 65.35 13 A-39 42.30 21  B-3-23 36.95
4 A30 64.93 14 A38 41.33 22 A-47 15.16
5 A-25 64.88 15  B-3-01 40.56 23 A-39 15.13
6  A-39 56.84 16 A-257 40.09
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FEPUE IR B A 22 fk ORBE T 6 Bk 5 PRk
# 10% LU b, i E A30 W HE L E RS
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A S BR OREER 1 MR S PTRIKNE] 50% LI L, A-47
X HHE IR i (85.53. % ) 5 K%BE B mB153 X H:
THPUR I (76.90% ) . X NS HE i o S A 15T
PRI ZC R A 28 R R 2 4K TR A 2
10% VA E, B-11-45 X HAEHTARE 8 (65. 11% ) 5 K%
P mA-11 0P HAS TR 55 (49. 81% ).
2.2 HFIEKR 7 MASRKEREOEEENE

4 Bk TS PR U ZL B A-38 \A-34  A-39 (A-47
(F2. 1) ML MR E S TIR R Rtk mBIS3 (5] 2)
PRI 7 Fof NS S A B A B . e 2
NS Bl R 5 DU B e I DU R RO R A A-
39(71.0% ) s % NS A% s S T 45 DT foe e 19 45
DURMRRTA R A A-34 (82. 4% ) 5 XF NS K i Jit
PR TR B g 475 7T T PR TR PR A -38 (66. 0% ) 5

K2 HEARZEXTMASKEERDHER"

Tab.2 The inhibition of antagonistic activity of Actinomyces on 7 ginseng pathogens %
TR A-38 A-34 A-39 A-47 A-25 A30 A-61 A-50 A-19

ERRER  61.0£10.5ab  59.1£7.8ab  71.0£2.9a  49.428.5h  12.4£3.9¢c  13.620.9¢ 12.2+1.5¢ 13.3%l.6c  15.220.7c
WERRER  73.6£3.9bc  82.4+1.9a  77.6£2.3b  70.1x0c 0 9.0£0.9d 0 122124 0
KEFRRER 66.0£3.1a  48.6£7.1b  56.8+1.3ab 11.3£10.0c 16.4£4.9¢c  16.420.9¢ 9.7+1.8cd  17.2£2.0c 0
MERRIRE  62.423.1a 56.1£5.5ab  51.2£4.5b  65.3%5.6a  19.9£3.1cd 20.0£2.2¢ 14.52.4d 0 0
GIEFRIEE  41.3+6.2a 38.442.6a  42.3+2.1a  48.2+8.5a  16.8+2.5b  12.9x0.4c 0 13.5£1.7b¢ 0
VHRRER  81.1£3.1a 59.2:7.7b  58.6+3.7h  85.5#l.6a  16.0%2.5¢ 0 0 0

WIEmHRIEE  59.6+2.8a  56.3:4.2a  15.1+1.8¢ 15.2£5.4b 17.8+2.5b 0 20.5+2.2b 0 20.2£2.9b

1) RATHIR G LA — A AR R 5 544 A m £ 5 R 2% (P>0.05,1SD i%).
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Antagonistic effects of high activity strains on pathogens of ginseng
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Fig.2 The antagonistic effect of a high antagonistic activity Tri-
choderma mB153 on ginseng pathogens
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