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MRfe ). [ 50 | WEEAE 12 AR AEA R0 3B iRAS 7 v AT = s AR B R 25 B 2240 o LR AR IS 24
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FriEJE . el Bacillus sp. B28 )25 Bl X A A A1 & S Bt ALK 52, 45 R SR TR B fid 26 TR ]
E RIS AE R TR 2R, IR BRI AE A A K [ S5ie ] RS 2 RA MR A
ALY T . AR s D o AR K AR AR AR K Z T REAE A AR PR AR AR TR, B b S AR A A TR A 3
VEBE AR H A 00 PP HE TR R BB AR S 4

KR AEAE, EAERRE, MRPREAER, ThAE%EE

FEAE R E R B, PRREBUAUR MBI B SR AR, B A7 b B ol A T AR B
WHAR R RS, KU R ATT G AD" WA R RS, B I R T AR

EEWE: EFEAARE4: (31570063, 31870020); NSFC-1IIFREBeA 54 4 0 H5001 H (UL1806206); 1HZR AR R2E5 | BEA A
BHIFIS 313445 (010/72091)

“BIE1EE. E-mail: zhihongxie211@163.com

WS HEA: 2021-03-20; fEEIHHH: 2021-05-11; P4&HAEAHI: 2021-10-12



T | MEYaEiR, 2021, 61(12)

4087

15, FEAR MR R hs U i 2948 A2 7k ]R8 &
S S

AR FECYEEYHRE R, ERIL
oo, (R I IR R T A il SR A
T Ay 52 R 22 4 A S0 2% i 3% AR R AR 02 B R R T
DR TR A% 258 3 B It 455 128 P b o 3%
I R ECE R TN A K, X A
PR BT I A5 LA ZR i, (B T R AL AL 2
AR AR P AR AN BRIV TG A e AR Tl R, $L 38 2%
HE R IRBE TS Yo A S e A Tl R, AR PR X fal
Prgcm A B e 2 RS, AR bR A
(plant growth promoting rhizobacteria, PGPR)J&#5
W& AR PR 3 R0R SRR R AH B
W RHEAERT . AHEAEHE, XA R AR KR A
HE I — MR, A2 —Fh
A 20T B A B A i 2

EAEREGEEY S LEWAS RGP 2 A
FMEAERMER, HEEEH T 1 A Sk
PR AR R IR W IX R SR A M g A T
EALBR T, BRI R T 2 AT
M — B AR, E RO
R WY h 20 B e, XY R T
RE . AEREAMEIER, & a8 SEY 4
AR B0, e R A K AR,
FHOIF 53 A R 2 ) e A= Sy i — s D52 14 355
Fekk, U BRI RIS 2 Rl B A B BRI )
RERY AN R, 7EZE Mk e AR b v HAT B0 8 S s i
FAE™ 2, HE ) A% 5 e S BOE VR R
P A A 7 i E R Z —, ALGXTHPAR
FEVA RGN F, A 2y B —E R
R, AR B Bt HAC A A 2 18 s D B A Bk
Ik IR EE AT G o AR BRfE A BT A KA A
ol A 2R AT IS YER TS BT, X e

JE AT AT RO 5 2 0T LR R R e, H
XFIRIETCE , LA R Py B LT 7 A i b B
Yy 5 AT A ) A W B IR B AR R B A
JIERIR RN (5= 1L 3% Pt S G b B1iE I
WAL, AR TAEVXS IR AT, MR BRfE A4 T
i Z A A MU A A o AR BRI AR B
JE AT DAE L [E R A R i A A AR v
FRor 0 E LA A, S EY S At 2w A Y
BRI HRAT LIl o 7 AR A ) S R A A
Py

Jit JFFI R o i A T s v 34 1R A 0 T B
[a] , 7 -4 A R0 T LA TR 22 D BE AR PR At A T
NIRRTy, AW 12 410 RS
MR B A 38 v i P R 45 3% 2% BL 0 E A B IR A 51k
SR J5 ok i I BE B TR AR , ST SE T TR RN AR i
JE G AR L A R ST IAA (IR ,
indole-3-acetic acid)AYRE /1. AT 45 Tk b T
R G A AR W 0 TR R SR AL B AR BRI, I AR B2
A TR G T 4 AR R RS AL B AIF 9T 24 5 i S0 LAl

1 AAey ik
1.1 #r#

1.1.1 K43 AT 2020 4F 5 ABAH S
12 FESAC A P, K fE A sk R4
LB B R KB E £, IWHERR 1 om WY
PR+ 4 °C RA%

112 #HFE. FELNMISE: LB Kk
(g/L): Tryptone 10, Yeast extract 5, NaCl 10,
pH 7.0, PDA }i5i5E(g/L): 424 200, HZiwE
20, pH 7.0, NA ¥7:3(g/L): B 10, 4 W
H 3, A4k# 5, pH 7.0, JCHLERES IR L (Q/L):
KH,PO, 2, (NH,),SO04 2, Na,HPO, 1.3, %% 1,
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NaCl 5, pH 7.0, Ashby JCAU A RE 55 5 (g/L)
H#mF 10.0, KH,PO, 0.2, MgS0, 0.2, NaCl 0.2,
CaS0,40.1, CaC035.0, pH 7.0, B & [ {4 5% 55 3k
(0/L): #i%jH 10.0, (NH,4),S0, 0.5, NaCl 0.3,
KCI 0.3, FeSO47H,0 0.03, MnSO,-4H,0 0.03,
EE NS 0.2, CaCO; 5, Yeast extract 0.4,
pH 7.0, JCHLBE A RE 55 5L (g/L): Cas(PO,); 5,
(NH4),S0,4 0.5, NaCl 0.3, KCI 0.3, FeSO,-7H,0
0.003, MnS0,-4H,0 0.003, MgS0O,-7H,0 0.3, #j
ZJHE 10, pH 7.0 BB A IR AL (Q/L): REME 5,
Na,HPO, 2, MgSO,-7H,0 0.005, FeCl; 0.005,
CaCO; 0.1, B Ak 1, pH 7.0,

Salkowski H {43 (0.5 mol/L FeCl; 5 35%p5;
AR 1:5 1#5]). 16S ¥ 145 B TaKaRa A4
FABERAA(KIE)., mEEEASE Primers
STAR HS DNA polymerase Il§ H TaKaRa 4=+ K
HBRARICRGE) . FE 432 B0 &0 5 Axygen
AW HARA FRZAS w (BT o

PCR {1 T #& BR K il /R B4 (ThermoFisher),
BERE R R G0 F A0 5 B AR vk ik & R
oA, W AR T 38 AR B AL A R A A
(BioTek); ¥ TAE AW T IR L 4= THARA
B F] AR SRR T i BRI &
R BRRIAF R —fE R SR BR A ]
1.2 BlR BV R AR B ik

WAl A6 A= B B9 AR W0 14 43 2 A A
B R . dib Ayl 4 AE 5.
121 BHE: WEE 12 FER0E4#iH b kB
PAEAF R LR, REMPR I, 22 1%4% -
HEHERNF 1000 mo/L 2 H R i JCHLER B 3R
35 °C #&JK 180 r/min, fsi BEAS A i 5 FH R 1) T ik
CEICE SEPI=E SE RS PO PE = A & 7/

actamicro@im.ac.cn

2. PEERR . & HIRMAE TR A .

1.2.2 HEHFIER: HIEBWRERIKDRESR 10 d
JE R B AR, FEE 107, 107, 107, 107, 107,
10 AR BEBREE, WA F LB K535k |, 35 °C
S

1.2.3  4ifh: RAPEMRRIZTE, M AP
PRYEITTE LB AR IR %7, T8 AV KO
Je SRR HG RVE K/ L Bl . iEm B
K JBAR . WA 0O6H . SRR BHIRAR
YRR . RTEDGIE RO . MR . WEr. [H
DI ERGPIR) . BERRGN . ML F) . B ST
KGR JOLA I, AL S
— SO0 R [R)—FR B, AN TG 2k 2 B2 ik
1.24 Y4k: MRS EREm R, TE0 84l
ZIEXF AT, AR R IR R SR
Vo 0 A5 20 1 B iR Bz ] R CALER B SR b, M
WyiR 2 BRI MR S 2 5 o/l BB AEIE N Bk
BRI R TR, RO LSRR

1.3 FEREREE

R EL 2 DNA 19 )5 X P 3 16S rRNA 7
SR BE, V51K . 27F: AGAGTTTGATCMT
GGCTCAG; 1429R: TACGGYTACCTTGTTACGA
CTT.

P4 o LKA PCR 7 i B K
FSEEE, GRS A% 3% 2200 P24 w0 4R
7319 16S rRNA 741 i Bt /£ EZBioCloud % ul I i
117 50 ) 5 X 2047
1.4  BEYBRERERNE

B 2 2 A B LA 6 i [ 2 4 A E— ik
I, K—80 °C H W IR AT U AR PRt A6 TR A Fh 78 LB
[l ARG R Al R Zeid 4k, B F 35 °C Ki AR
B3R 12 h, PR LB AR I 5Vl bR SR %
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AT 3 mL ik LB i, 35°C. 170 r/min &
WREFR 12 hERF P KRR LL 1% 35
R LB WiAR A, 35 °C. 180 r/min &
Y135 % ODgoo M 0.5, B 1 mL ODggo 2 0.5 [T
WA ZE] 49 mL TEHLERRE I o B 1 mL
TCHEIK), B IR P DO R Y B 5T M —
U5, Wk 5 g/L, 35 °C $EJRKEF% 72 h, 8000 r/min
B0 10 min, SRATEAMA] WAV, B RV
YOOI SE X N B A IO ) i R R WA DA K ) T e
BEE AR R (A2 1),

W 0 R R RMAC I 43 1) R 2R H R 230 nm
IR R 246 nm | KR 298 nm. AEEER
269 nm, FFE R 250 nm, 7R 268 nm,

Rof i 23R = (O BE W Y6 B — A 3 A ol W' B8 )/
Xif BRI % x100%., 232 (1)

15 RErRAERAERE I WE

[#] 8L AE 702 SR ] Ashby TG %18 A 5 35 3%
¥ H AR PR AR A B 2R T Ashby JG %1 785 5% 3
b, 35°C 32 7d, iR RMIKH

fife- ol 58 11 D A 5 A ML Wl A i e ) I TS HL
W AR RE DN < A BILBA A R ) I R FH O
R BE SR, TCHLRE B 6E ) DU >R FH TG AL i
PRIEFRIL, B HARAR BRAIE Az D #2201 O 3% [ 1A Bk
FRILITCHUE [ R BE F7 56 |-, 35 °C K557 3d, WK
ST A W

fige S R T R FH B [ AR B R 0, g HAR
HRBRAE A R T BB [ A4 B F 0 |, 35 °C K
7 7d, MERGAEHRE I

IAA & HERE I R A Salkowski 75, % H
PR PR A B A T L- &R (200 mg/L) AR
1K LB B33, 35°C, 170 r/min $E KBS 5% 4 d,
BT 4 °C. 8000 r/min £F F #.0> 10 min, Ht

FIEWTEEAR A, I ASEART Salkowski (5,
T, BRI 25 F T EE SO 30 min J , 1 T 530 nm
T E OGRS
1.6 YRR EA KRR

Xk TR D A A I S B0 7 PDA SFAlR
FHET, EERR RN S] PDA KSR I,
CE T 30°C, FrHZKHEKEY Lem 5, 1EEE
W22i0% 3 om QbR HARMRBRIEAE TR, R
Mz BT 30 °C H5gRfa T, T 2 I 1 TR 22 1 Tl
AN

X £ TR T PR ) A A AT S B0 AE NASEA i
11, PRSI 193RI in A 40 RS 9
Ji7 PR TR (ODe0=0.5) , TH5 3157 JE 8 A JC i B 5=
M., JEFRFEBEEHERRBR 2 AE B, 30 °C Ki9% 3 d.

WL RSB A /N, DACRAG I H FR AR PRt
Az TR X0 9 D A 1 A A A A
17 FhFRIFELR

MR BRAIR A TR 22 A 1 R 410 T A 0 ol R 2 5
By, SR SR XT G, AR LT T0%IE G
10 min J5 FHIJCTEZK G 3 i 58 i 1. I E 34
LK. CK A (AN, SRR FE T
FHRBKMREFRILA ;. AbBE T R IH 8 A+
BHTE 1 o/L R T2 A3AE T1 403
(9 56 Al b T 35 3 A B R 9 A 2N TR (A TR AE
ODeoo 7 0.5 Fif &5 Co MU AR T A, R4S FH T T K i ok
3 WA EE, MR N 1%). B0 FE 10 kb1,
WHE3IWEL, Hiftdd,

RZIEPRIGE . DAEE FA>1/2 Rl K bR,
R R (=R 2R F R LR 1 %7) x100%
18 HBELK

FH 70%3P K 1 5 A6 £ PP 10 min, 2RJ5 HIJC
PR K PR T 3 UK Vg R G /K IZ 10 h
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2 585K . TERKESE M IE A P HEA MS &
FRWGEFNIARAS , ARG 508 2R, AR
2y 100 g, WA P EA —BIEART, KiEfL
U AR B IS5 — 17 ODsgoo {54 0.5, BEFR A
300 pb FEWE, X HEDUDIA [RS8 06 TR, R
HA 5 IR H5FF 30 d J5 /a0 B A HR G SE 88 1Y)
TEAMERR, K5 AL AR IR 5% s A vk T 04,
BTG o0 I REAE AR AR . P s e EE,
AL IC S BT T — R T, 24 h J5HL
H T 5 AR AR A AR E T

1.9 FAEAE K AP

F 1 Microsoft Excel fl Origin 9.1 # {47
dim ot S B R AR

2 ZERFAH

21 PRI

S o G A RIS, SR
FE] 131 BREHR, ST MM T
SRS | A7 51 BRARBRARLE % 1 WY [ 754

AR T 50%. ARSI 1% S Ie YR 5 T i
Rif A o3 8 1) 51 ARAR BrAie A= B 6 3t B 224 1
FEfACR, SCIREs A E 1 N, R 14 BRE
X} 6 R ER LA AR AE /1 (B01. BO2. B03. BO7.
B15. B28. P04, P09, P15, SA06. VAO5, VA12,
CAO01., CA04), Hi 7 #k B02, BO7. B15, B28,
P09. VA05., CA04 XIZRHIR . XFEHIRHR . /K
MR . WER . FHIR . & S IRMEMACE
1t 50%.

2.2 PR %

XF 43 B TS B0 7 R S AL AR ARG 16S
rRNA K5 E 4@ 1 NCBI Bl 15 52 14y 44
sedoE, HEERMEE 1R, INE 1P rygsRar
VIS, 7 ok e S8R0 A T ke 5 JHORHARL TR F) AL AR E 3
#RIE 99%, 43N - TEERA G B02 (Klebsiella sp.
B02). v E {1 [ BO7 (Klebsiella sp. BO7). 7if&
AR E B15 (Klebsiella sp. B15). #*#itf % B28
(Bacillus sp. B28) A 3li# 1% P09 (Acinetobacter sp.
P09). 7% AT VAOS (Brucella sp. VA05), %
fiFT % CAO04 (Bacillus sp. CA04),

100
= Benzoic acid = p-hydroxybenzoic acid = Salicylin acid
90 Cinnamic acid Vanillic acid Cumaric acid
80
e 70 ' it
= 60 i i ] 1 '
I e Ol
£ 50 1 l
<
» QL
oy :
a 30 I l .
! |
20 ] ] l
10
BOlI B02 B03 B07 BI5 B28 P04 P09 PI5 SA06 VA0S VAI2 CAO0l CA04
Strain
1. 14 BRIRFRBE E 3T 6 FhER BE P AR R
Figure 1. The degradation rates of six phenolic acids by 14 plant growth-promoting rhizobacteria.
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F1 EHHMHE
Table 1. Classification of strains
Strains Top-hit taxon Top-hit strain Accession No. of similar strains  Similarity/%  Completeness/%
B02 Klebsiella variicola SB5531 (T) CAAHGNO010000012 99.93 96.5
BO7 Klebsiella variicola SB5531 (T) CAAHGNO010000012 99.93 96.6
B15 Klebsiella variicola SB5531 (T) CAAHGNO010000012 99.86 95.8
B28 Bacillus halotolerans ~ ATCC 25096 (T) LPVF01000003 99.93 94.6
P09 Acinetobacter pittii CIP 70.29 (T) APQP01000001 99.79 95.9
VAQ5 Brucella intermedia LMG 3301 (T) ACQA01000003 100.00 97.5
CA04 Bacillus halotolerans ~ ATCC 25096 (T) LPVF01000003 99.44 97.1

2.3 ARBMRA TEIRAE R E

JE BT AR PR 04 G AR 0 2 O A kA
YA REE, TR YR A L A R
B RERSE, S T BRI T O L TR R B e AR
FRPE L XT 7 Bk v R A TR AR A A AR R ) AT A
W, Z5RWER 2 s,

E A AE YR R E A= TR 7 IAA BB, 7 B
IR PRI T LS AR IAA, itk
Bacillus sp. B28 TEAH[RIZA T /0 |1AA 2, 35
#]9.58 mg/L; KN Klebsiella sp. B02, 43ty
9.56 mg/L; 7 FRmRAFEMFRET IAA SrilbaE/ bR
Acinetobacter sp. P09, {H1ik%| T 6.66 mg/L.

SE LRSI 7 AR o 2050 e fore v R R W D e
BRE 1, HiA Klebsiella sp. B02. Klebsiella sp.
BO7.Klebsiella sp. B15 1] 7 Ashby JG % [l 14 £ 5%
FEIEHE AR, UEWTIX 3 BRAR PR AR B ELA [ A BE
15 A A BR RIS A PLBE K JCHLIE Y RE

4354 Klebsiella sp. B02. Klebsiella sp. BO7.
Klebsiella sp. B15 /& Acinetobacter sp. P09; £ 2
PRI R P R9BE 71, & Klebsiella sp. BO7.,
Klebsiella sp. B15.

2.4 MBI A I AR Y IR A K AR

VI 4 BRAE YR I LT S 1 PR A s st A T
HEATHREPUSLES , 45 R a0 3 i/ . Bacillus sp. B28
e Bacillus sp. CA04 X} 5 i U At Fe # Ji 1 A=
KA e ), 6L 4% & il 55 T (Aspergillus
flavus) . 7% % [ (Phytophthora capsici) . /K & [
R HR ) (Fusariu
I
solanacearum), Klebsiella sp. BO7 1% 5 i 25 [
T TSGR, HA 4 BRARPRAE AR T
Klebsiella sp. BO02 . B15 .
Acinetobacter sp. P09 & Brucella sp. VA0S 7% 1
LY I R RE T .

(Botrytis cinerea) .

moxysporum) K /R (Ralstonia

Klebsiella sp.

Fz2. fREEMEMED

Table 2. Promoting growth feature test
Strains IAA production/(mg/L) Nitrogen fixation Phosphorus solution Egltjtsizl:m
Klebsiella sp. B02 9.56+0.08 + + B
Klebsiella sp. BO7 8.33+0.15 + + +
Klebsiella sp. B15 9.2140.08 + + +
Bacillus sp. B28 9.58+0.08 - - B
Acinetobacter sp. P09 6.66+0.07 - + -
Brucella sp. VA05 7.82+0.15 - + -
Bacillus sp. CA04 8.64+0.21 - ~ _

+: strain has the related capacity; —: strain does not have the related capacity.
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% 3.
Table 3.

E IR R B A KD §I 3238
Antagonistic assay against plant pathogens

Strains Aspergillus flavus

Phytophthora capsici Botrytis cinerea Fusariu moxysporum

Ralstonia solanacearum

Klebsiella sp. B02 - -

Klebsiella sp. BO7 W -
Klebsiella sp. B15 - -
Bacillus sp. B28 ++ +

Acinetobacter sp. P09 — -
Brucella sp. VA05 - -

Bacillus sp. CA04 ++ +

++

++

W —
++ +
++ ++

++: strong inhibition (the radius >2 mm); +: inhibition (the radius between 0.5 mm and 2 mm); W: week inhibition (the radius <0.5 mm);

—: no inhibition.

2.5 Bacillus sp. B28 X7EAF T8 & R4 EK

A A R A Bacillus sp. B28 X 6 Fl Ul iy
M2 2 B 7 A W) 0T B g R R ak 50%, b Ab
Bacillus sp. B28 ) IAA & miE J1 ok, HXFZFh
LI D R A AR SR R Hs BURe g, Rtk i B28
90 T L 2 i By T (R FHY IR ) 410 1) 48 20 P 1 e S A
HEAEAE S AR K A RE
2.5.1 Bacillus sp. B28 Zf# BB X1k £ FhF il &
ROF ] . Zead AN [R] Ab BRS A6 A 7 8 & 19 BE T n
Kl 2 PR, &R FRTESS 2 RIFWHFhF A& 2F,
X BEUR 244K 80%, R HIFRALFRSIEGA T1 AYFD
TR ZERAR 10%, U0 B28 1] {5 3 2 fiff I R
XFAEAE T B R MIRIMERT, SCER2H T2 Mk 2F%
PRI 2 56.7%, BfAFIREET I E, T2 MR 2545
BT, TEALERAS 4 K528 1t B AL — S
AN S 18 2 L 3 U 2 H IR A0 o A6 AR R 1 B
%, M BRAE A Bacillus sp. B28 1] 47 S 2
H R Xof o & 114 B2 0
2.5.2 Bacillus sp. B28 {@#EfELE SN AR« 47
FARLIEE RN 4 PR, TEARRA K B
WE 3 iR, FEHR I R AR R e 2 18 B28 Xf

2%

o

actamicro@im.ac.cn

e E . TE . ke, R EE, A
ff 53 30.85%, T E AN 57.60%, Hy 4>
B 12.55%, MR ERA ARG N 37.48%.

PN A I B R AR P A KA S
Z], Bacillus sp. B28 {4644 W & e k4 K
EH .

(A)
£ 100 mCKaTl =T2
2 80 } :
2 a
g 40
£
E 20 -
L
2 0
v 1 2 3 4
#d
(B)

CK T]. '1"2‘

2. Bacillus sp. B28 EfEF FEA X L E M FRA LK
HP
Figure 2. Bacillus sp. B28 relieves the inhibition of

benzoic acid on peanut seed germination. A: the
indexes of peanut seed germination under different
treatment; B: the difference of peanut seed
germination (seeds of the second day).
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% 4. Bacillus sp. B28 3£ £ ¥ 2 RIS
Table 4. The effects of Bacillus sp. B28 on peanut growth
Strains Fresh weight/g Dry weight/g Shoot length/cm Root length/cm
CK 5.646+0.349 b 0.566+0.059 b 18.80+0.689 b 10.78+0.626 b

Bacillus sp. B28 7.388+0.521 a 0.892+0.039 a

21.16+0.321 a 14.82+0.455 a

a, b: significant difference at P<0.05 level.

Bacillus sp. B28

3. Bacillus sp. B28 T4 Z 24 18
Figure 3. The peanut pot experiment of Bacillus sp.
B28.

3 WwMEk

PR R R B0 LN, Xl
W0 A K B A R A T AR A
AT aE I LA LA 5 T i VR s, PRI
AR (1) FE% A SRR 7RG 1
e By RS A B ALY BE AR LA 2 R
JURNSERIAEAE AT, A i 1 A -39 b i DL Y
AXERIENIR , HHR, FER. ZHR. W
FERR . ABR FRR . PERER UL A
Z RN e 2 R AR L R R AR T, TRt
B 1 g 2% EL I AR IS ) 22 AR RO AR PR A2 A T, R

AW 05 TR IR BRAE D AR A DS O (2)
UiV . MRBRIE AR Y AR Z , A
ZIAITEG R AL, AR PR A TR L R 40 AR X K
151 14 5 PL ] Sk i 5D -5 o i FORC 7T 2R Il 52 T 2 49 J5t LA
FEPUA R B AN, BESRITE A2, xut
W o AT DA B 2 R e SR B, T A A
3 A e Hp A ) R AP (3) REUETEY
AR o MRBRPR A B — D T AT LASE i s vhoa] A1
FEOW SR, — A LLE AR
et AR, A BB 1AARL,

HE B At A= T A 3 Ik 22 R s AR 92 i A8 A AR
BT, XPAEM R A A BB R, 6
TEARTS = U 2 D REAR Prfie 2 T B F B X
B2 AR PR AE B AE 52 by FH o F2 Al fE e A
RUEARTE DIEAAE 0 . AORATE . AL
SR — S, i 2 R BRI A TR TE A AR IR
PR RN AT, DR IO e ROR AR TR ) R A
AT IR OCHE . HET, A LAB R
B B I8 Jo Ay i — Rl 5L 1% 38 5 R ik A AR
W vh 2 AR5 2 B T IR R A 2 RE 04 AR PR i
L, BLEE AR AT R (Bacillus sp.) . & # &
(Azotobacter sp.). {5/l 1% J& (Pseudomonas sp.) .
7] 75 ¥k % J& (Staphylococcus sp.) . A zh#F i @
(Acinetobacter sp.). /M & (Exiguobacterium
sp.) 22728 i 5 25 iy Xof i A A AR AR B L 3
MHABWEVRRE AT T RGN B EEE, R
TR B A B HRAE T S AR X SeARBR A )
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Isolation and identification of peanut plant-growth promoting
rhizobacteria with the potential to alleviate continuous cropping
obstacle

Dandan Wang, Zhigiu Yin, Li Sun, Xinbei Liu, Jianing Liu, Shigi Pang, Zhihong Xie"

College of Resources and Environment, Shandong Agricultural University, Tai’an 271000, Shandong Province, China

Abstract: [Objective] Continuous cropping obstacle reduced the production and quality of agricultural products,
and application of rhizosphere beneficial microbes with the function of degrading autotoxic substances, inhibiting
the growth of plant pathogen and promoting plant growth was an important strategy for suppression of continuous
cropping obstacle. Screening and revealing the function of peanut plant-growth promoting rhizobacteria with the
potential to alleviate soil degeneration caused by continuous cropping obstacle, would provide scientific evidence
for the application in agricultural produce. [Methods] Screening high-efficiency plant growth-promoting
rhizobacteria with function of degrading autotoxic substances, inhibiting the growth of plant pathogen and
promoting plant growth from 12-year peanut filed with continuous cropping obstacle, and the phylogenetic analysis
was performed by 16S rRNA gene sequencing to determine the taxonomic status. [Results] 7 plant
growth-promoting rhizobacteria with high-efficiency in degrading autotoxic substances were isolated from the
rhizosphere from 12-year continuous cropping peanut soil, and according to phylogenetic analysis, identified as
Klebsiella sp. B02, Klebsiella sp. B07, Klebsiella sp. B15, Bacillus sp. B28, Acinetobacter sp. P09, Brucella sp.
VAO5 and Bacillus sp. CA04. The result of growth-promoting experiments indicated that 7 strains showed the
ability of IAA-producing, 3 strains showed the ability of nitrogen-fixing, 4 strains showed the ability of phosphate
solubilization, 2 strains showed the activity of potassium solubilizing. The result of antagonistic activity showed
that 2 strains could against to plant pathogen, and belong to the specie of Bacillus genus. Bacillus sp. B28 was
selected for peanut pot experiment, the results showed that strain Bacillus sp. B28 can significantly alleviate the
inhibition of phenolic acid on peanut seed germination and promote the growth of peanut seedling. [Conclusion]
This research screened plant growth-promoting rhizobacteria with high-efficiency in alleviate continuous cropping
obstacles, provided strains and scientific evidence for the application in agricultural produce.

Keywords: peanut, continuous cropping obstacle, plant growth-promoting rhizobacteria, function research
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