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Isolation and identification of Atractylodes macrocephala endophytic bacteria
AM14 and its biological control for host plant root-rot disease

WU Wei, LIU Shi-yu, WANG Shi-yu, QIN Lu-ping, ZHU Bo
School of Pharmacy, Zhejiang Chinese Medical University, Hangzhou 311402, China

Abstract: Objective To screen candidate antagonistic bacteria for the control of Atractylodes macrocephala root-rot disease.
Methods The traditional dilution plate method was used to isolate endophytic bacteria from A. macrocephala. Root-rot pathogenic
fungi, including Fusarium oxysporum, F. solani and F. incarnatum, were used as indicator fungi, and the antagonistic bacteria were
screened by the plate and filter paper confrontation method. The antagonistic bacterium suspension was prepared and its biological
control for A. macrocephala root-rot disease was observed by root filling method. The antagonistic bacterium was identified via the
bacterial morphological characteristics, physiological and biochemical detection, and 16S rRNA sequence analysis. Results A total
of 246 endophytic bacteria were isolated from A. macrocephala and 18 antagonistic strains against root-rot pathogen were obtained.
Moreover, endophytic bacteria AM14 strains had superior inhibition effects on the growth of three pathogenic fungi (P < 0.05), with
an average inhibitory rate of 80.68%. Pot experiment suggested that AM14 had a better control effect on A. macrocephala root-rot
disease with 70.49% of the control efficiency. Further, AM14 was identified as Bacillus sp. Conclusion Endophytic bacterium
AM14 (Bacillus sp.) can be used as the candidate strains for biological control for A. macrocephala root-rot disease.
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Table 1 Preliminary screening of endophytic antagonistic
bacteria against root-rot pathogen of A. macrocephala

o B TER

WA S — e TE mbiIE ERAIE
AM14 + +
AM40
AM52
AM63
AMG65
AMS86
AM111
AM112
AM116
AM152
AM173
AM175
AM179
AM186
AM187
AM201
AM211
AM233
“HT HEIMEME =7 -EMERGR

“—+-antagonistic effect “—-no antagonistic effect

xR2 TRE~ARAEAESHEMERN T HIFRL
Table 2
bacteria in A. macrocephala samples from four localities
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Distribution of endophytic and antagonistic
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R (ARG R EGE 90.37, {H R Bty £ 40
WG, EARWIETRRSBIAFERER M, HrohHEf
AM14 GEFE PR RORELE, N 70.49%, 5 BH XY
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Biia R IR, 435N 46.17%F1 30.60% (3£ 4).
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ERRRE SR

Fig. 1 Antagonistic effects of A. macrocephala endophytic
bacteria AM14, AM65 and AM201 on hyphal growth of
three root-rot pathogen Fusarium spp.

*3 BRREHE AM14, AM65 5 AM201 3f 3 MR ERHBEEMNIEFSIERE (x+s,n=9)
Table 3 Determination of inhibitory zone and inhibitory rate of A. macrocephala endophytic bacteria AM14, AM65 and
AM201 on hyphal growth of three root-rot pathogen Fusarium spp. (x+s,n=9)

- J i /om HE /%
RGRIIHE itk SAL b L R ik AL by UL
AM14 0.264+0.022 0.49+0.03? 0.48+0.012 77.44+0.012 84.93+0.012 79.67+0.012
AMG65 0.194+0.022 0.41+0.05% 0.35+0.03" 74.87+0.012 83.33+£0.012 75.52+0.012
AM201 0P (o o° 70.94+0.02° 74.47+0.03° 58.30+0.02°

FFIAF TR FRTE P<0.05 K FHAERZEER, £4H

The different letters in one column indicated significant difference at P<<0.05 level, same as table4

® 4 BREEMEE AML4. AM6E5 5 AM201 3375 ERIE
AR (n=3)

Table 4 Biological control of A. macrocephala endophytic
bacteria AM14, AM65 and AM201 on host plant root-rot
disease (n=3)

ENEE G WtETEE BHRIERU%
AM14 KbFE 26.672 70.492
AMB65 KbFE 48.64° 46.17°
AM201 4b ¥R 62.72¢ 30.60°
IR AL B 26.172 71.032
AR J i A B A 90.374 -
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Table 5 Physiological and morphological characteristics of
endophytic bacteria AM14

T H 185 SR T H 18 b SR
B YL + GL7Si32% -
TR 2R Ji + Bt +
JER K AR + MR #h -
V-P [ + A 2 K it +
JRE> + WIRER -
i1 25 W R + Bz AP 4 A -
HEEEA A - AL -
AKEFI - FA RS +
T KE < Bt

“+”-positive  “—-negative



¢E B 202458 $52% H 108 Chinese Traditional and Herbal Drugs 2021 May Vol. 52 No. 10

= 3079 »

AM14 [P H8F 5K S 1394 bp, 7E NCBI £ 7 -
HHT BLAST Lbxf, KEL AM14 5 VUSERZEAIRT B
Bacillus velezensis ( MK660024) . #E45 % il #F
Bacillus vallismortis (MK149347) Flf# ek 2EfAT
Bacillus amyloliquefaciens (MK103120) [ [E]J%

AM14
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ZHME N 1 X H5 MN149347 #il MK103120 3£
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ZF R B B 4 B Bacillus sp..

VUERZE AT (MK660024)
B FHFE (MK696264)

| FEA AT (MK149347)
AM14

fEUE R 2E A 1E  (MK103120)

- Luteimonas aestuarm (KF876901)
- Luteimonas terrae (MG262451)
Dokdonella fugitiva (NR042397)

— Pseudomonas proteguens (MK855122)

'~ Pseudomonas grimontii (MG972905)

Pseudomonas proteguens (MG269719)
Microbacterum hydrocarbonoxydans  (KC934825)
Mycobacterium chelonae  (KU861824)
Mycolicibacterium sp.  (MK890526)
Hydrogenivirga caldilitoris (NR024824)

2 ET 16S rDNA FHIMEMNBARREHME AM14 HEKRZ L BN
Fig. 2 Phylogenetic analysis of AM14 strain of endophytic bacteria isolated from A. macrocephala
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