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Isolation and screening of endophytic bacteria with antagonistic activity
from Schisandra chinensis
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Abstract: Objective To isolate the endophytic bacteria from the plants in Schisandra chinensis. collected from different regions, and
to study the flora density, antagonistic bacteria screening, and antibacterial activity. Methods The endophytic bacteria were isolated
by plate isolation method, and to purify their typical strains. Their antagonistic activity in vitro and antibacterial activity were tested by
plate confrontation method and growth rate method, respectively. Results The difference in the flora density of endophytic bacteria in
the wild cultivars of S. chinensis was significantly higher than that in the cultured cultivars. Among the parts of S. chinensis, the density
of endophytic bacteria was the highest in the roots, followed by the stems, and the lowest in the leaves. Endophytic bacteria (302
strains) were obtained from the isolated bacteria by purification, and the ratio of antagonistic bacteria was 24.19%. Twelve strains were
selected with antagonistic action against the pathogens of Fusarium oxysporum, Fusarium Solani, Fusarium oxysporum, Botrytis
cirerea, and Alternaria panax, and the fermention of them had inhibitory effect on inhibiting mycelial growth of the tested pathogens.
The inhibitory rate of JYg-2 to A. panax was the highest with 80.02%. Conclusion Plenty of endophytic bacteria are found in healthy
plant of S. chinensis and some of them have stable antagonistic activity. Endophytic bacteria of S. chinensis have the great potential on
developing biocontrol bacteria.
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Table 1 Antibacterial rate by surface sterilization in different tissues at different time
N 3R TR /% SOV RN I KRB / %

Fi 6 min 8 min 10 min 12 min 15 min 6 min 8 min 10 min 12 min 15 min
i 33 38 50 88 100 45 52 87 94 100
E 37 48 67 90 100 51 63 89 100 100
I 84 96 100 100 100 100 100 100 100 100
CK 0 0 0 0 0 0 0 0 0 0

KA RV U K B RCR & 5o orh, AR
3%F1 5% SR B B 15 min 5 BR# A ik
F 100%.0 25 HFE N2 3% AR 12 min. 5%K
RN 10 min BR B RIE 100%. M FERZE 3%
AR 10 min. 5% KAMRE 6 min B H A
100%. PRS- K 7~ PO AS (RS0, 3T 75 K
[MANTR], 3K AT B8 AT HH T AN [R) 21 200 5 B2 571 1 A0k
PEA A TS
32 ARFMARFAEHAENEIFEE
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R 20 AFERE R TAENESE —EEZlA

AN, AR ES e ER . EE AR
44.70 X 10* CFU/g, K 15T R4 3.96 X 10* CFU/g,
MR B, KEABIEIHA 246X 10% 2.66X
10*, 3.47X10* CFU/g, W] WLEF2E F 7 1) P9 2E 40
R 35 238 v TR vk, B2 = 2 (P<<0.05,
0.01).
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FAKAN] o HEHHE S AR R, £ 421 X10*~
8.34X 10" CFU/g, “F¥7E 5.76 X 10" CFU/g; HWkH
ZEERE S, SFITRL 3.13 X 10% CFU/g; R it
/>, SFH1k 1.46 X 10* CFU/g.
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Table 2 Flora density of endophytic bacteria in S. chinensis from different regions

BB E /(X10° CFU-g )

> L sk Y

PR it £ i T
R GRED 42.1 223 9.3 24.6 dD
KA G&ED 452 24.8 9.9 26.6 dD
E (FHED 54.7 37.9 11.5 34.7 ¢C
KA G4 62.6 35.4 20.8 39.6 bB
Lz (B4 83.4 36.3 21.4 47.0 aA
Ty 57.6 aA 31.3bB 14.6 cB —

NEFRERZRALBITE 0.05 /K RZER G, KRS T REIRTE 0.01 KF B2 il %

Lowercase letters mean significant difference at 0.05 level in treatment, uppercase letters mean highly significant difference at 0.01 level
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Table 3 Contents of antagonist endophytic bacteria

in S. chinensis from different regions
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Table 4 Antibiotic activities of endophytic bacteria against pathogens
- R / mm
JAl
LR E S| NSHRIE TR T 2R BRI 1 N2 BT IR B 301 AR R0 A

Zg-2 2.1 6.9 2.7 4.6 3.8

Zj-8 2.6 7.2 4.6 3.5 53

CZg-12 43 5.8 6.2 54 43

Czj-13 5.2 5.6 43 7.3 6.2

CYg-11 6.4 7.8 6.4 7.4 53

CYg-8 34 8.2 4.2 6.4 5.8

1Zg-6 2.3 7.2 53 6.6 3.6

JZg-14 3.1 5.2 4.5 3.6 3.5

JYg-2 2.2 7.0 6.4 6.9 43

IYg-7 53 9.0 6.7 6.9 5.9

JYg-12 4.4 8.7 5.5 5.8 4.9

JYj-3 34 7.1 53 6.2 3.7

A-TIRTEIEIGHE B- NSRBI C- NS MR 1
A-F oxysporum B-A. panax C-F. solani

E1 SEEREDRRENEER

Fig. 1 Antagonistic bacteria effect of isolated strains on pathogens
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Table S Inhibitory rate of fermentation broth of 12 endophytic bacteria strains on pathogens

— W22 AR/ %

3 HRAERE 2T 18 NSRRI LR T 2RI o v NS BB AR EE I 1
Zg-2 35.02 46.31 17.43 56.74 43.15
Zj-8 46.36 35.28 10.32 32.47 25.37
CZg-12 45.76 35.28 3.06 35.17 27.78
CZj-13 35.28 42.93 19.27 46.25 17.97
CYg-11 68.17 71.68 11.26 73.12 57.18
CYg-8 44.13 37.17 10.04 42.49 25.17
1Zg-6 32.51 59.15 25.17 46.72 38.27
1Zg-14 47.35 73.14 21.31 54.25 15.16
JYg-2 56.28 80.02 12.61 78.49 65.73
IYg-7 62.17 78.47 28.93 73.28 65.28
JYg-12 52.64 75.38 13.48 75.18 67.18
JYj-3 45.13 76.16 10.23 70.27 51.26

A-MRAEREZ I B-B KA C- NSRBI
A-F. oxysporum B-B. cirerea  C-A. panax
B2 BEHIBEFIREYRREELE KIFER

Fig. 2 Inhibition of fermention broth of strain against mycelial growth of pathogens
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