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7% HCN BEJIKGEG : King’s B 55575 MgS0, « 7H,0
1.5g, KHPO,15¢, Hil1omL'™', 1.8% Bijg, &
FIi% 20 g, pH{H 7.2,
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1.4 TEKE 16S rRNA KK 24110 E
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AR5, T345 100 wL JHE KA EP &
BA, 95C/K 15 min J5, T -20°CUK4H % % 1
min, 12 000 r/min % {4 & & .0 2 min, 4 °C 7KF§ &
£, Bt B3 . PCR Y85 4R @ 5
Y. P15 BRE % AR R A T A BRAS Wl R AT
¥, £ EzTaxon 508 1K 2845 10 17 51 08 47 571
Fexi
1.42 @itk gyrB 5L PCR 314

KA DNA 5] 65 7 VA P2 U bR DNA, 5]
Y8 UP-1 Fl UP-2r, Jz v 22 #& F: 95 °C 5 min,
94°C 1 min, 58°C 1 min, 72°C 2 min, 30 1§ ¥,
72C 10 min, § ¥ 5 PIRE AL ERIA] 1.4.1,
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RS HA R RE
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FIRIWOEEEE, W2 ACC R BE0 FHE ik
1.5.5  FEEaAARBE Sk

SR FH A €82 M ARSI 55 5% 0T TR R ™ Bk Ak
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B, DS7 X} HS5 ( Setophoma terrestris ) 1 1fil] 2% &
F) 51.72%, Xt H9 ( Fusarium solani ) 1 i % ik F|
4231% (K1),

1 DS7

2.2 Kk DST ) 16S tRNA J R F 414347

PR DS7 5T 16S tDNA FRA5 4 3L PR 1 97 F
FTF gyrB AT FER A, 4305 A B 5
K754 EzTaxon B8 E R AT HOX R, AR 4RI
BNZEA MEGA 7.0 B isr R4k & SELm,
K2, B 3. 456 H TR E Rk DST Wi i
¥ 28R E ( Bacillus amyloliquefaciens ) 21

Bacillus methylotrophicus HB26" (KM659227.1)

Bacillus sp. DS7

Bacillus siamensis FJAT-46919" (MG651530.1)

100
10

2 16S rDNA

Bacillus amyloliquefaciens K32" (KU922448.1)

Bacillus velezensis WGB1" (KY962345.1)

Bacillus vallismortis LZH-Z11" (KY049897.1)
[ Virgibacillus salarius SA-Vb1"(AB197851 2)
Virgibacillus olivae E308 T (DQ139839.3)

DS7

3 Bacillus mojavensis BCRC 175317 (DQ309303.1)

14

Bacillus subtilis BCRC 17441 (DQ309320.1)

2
Bacillus axarquiensis LMG 22476" (DQ903178.1)

11

Bacillus velezensis BCRC 17467" (DQ903176.1)

1
0 Bacillus amyloliquefaciens ATCC 21556 (DQ309308.1)

Bacillus amyloliquefaciens ATCC 158417 (DQ309310.1)

Bacillus sp. DS7

Bacillus amyloliquefaciens BCRC 116017 (EF433406.1)

0.50
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RAE 1. DST HA =gk akikmae Ji; HAWMA
BLEE R TCHLEE R RE 1, BA K& AR A7
IAA BEJ7; REA P ACC A BFIORE J1, 459
W1 AR, WEEDST 75 M BRI oL, i 4
FITR o

1 Bacillus sp. DS7
IR itk DS7 ek Witk DS7
PRk RE ) + KB RE S +
A HLEERE ++ I RAE ) +
TEARICHLBERE ) + ACC it -
7 HCN fig + IAA &8 1929+0 (pgml)

T RPAS 7 RRFEREANDINREAE S, "+ R

HA BRI HRERE ST, £55 "7 FRHEMRA HA AL RERY
AEJT.

4 Bacillus sp. DS7

e FEA: W KEDST AR RAE 1, B B: TR Kk DST ¥ iR A HLBE
REJ1, B C: PR DST WM JCHLBERE Sy, B D: BBk DS7 = HCN
fiefs, W E: Hikk DS7 KIRERES

DS7 W] LAFE TR IR b G %, L [ RO P
7 (041 £0.09) nmol/(mg « h) ;5 BRI PHAEXS i)
Il 6 R R 118 ] SR mafH DR BE 25 AN T 5 FTs o
M2 AR — U Ak DST A R, H
A A RET]

2000 bp

1000 bp

5 Bacillus sp. DS7 nifH
PCR
1. UKIE 1 5 DNA marker, JKiE 2 NEFR DS7, ¥KiE 3 JFHM:XTHE
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2.4 FEFRERE DS7 X HH B R8s B 5
FH [a] 3 = 25 J 2% 2, Jiti i DS7 B n Kariy

8 HOR G T A7 i B % R AL 97 1 2
15.42%
2
b3 P (kg/m?) B (%)
PO 6.29 +0.47a —
DS7 7.26 +0.76a 15.42

VE: BUHR IR B0/ TRk R b B ) 92 B B (P<0.05, n=10),
TH.
2.5 BEFPEERE DST X H )RR AR B - S 1
Al

RN E R DST J5 L3 rb () ERERRE M . 2
A A S P DR T V5 3 A A A I 1 5 T TS
PE. FEFP DST BTG , 3B AR EES A X
AL 12.95%, 0] WLEERD DST Wil HIEIE 1A
g m e, o AL AR R, R
REAIG 2.75%, 3 ik 1 04 A a1 o R g
AR AR DST Ja 2 i 1 v HAh i A= M i T

gl 4P DST ANEE A, SR R AR Hes
N 6.80%, LRI 3,
3
shsm sk

ARG S AR
Xof DS7 (%)

AR (mL)
WS ( mg )

23791 £0.122a  26.872+£0.049a 12.95
0.218+0.012a  0.212+0.078a -2.75

258.284 +0.013a 275.844+0.018a  6.80

MR E A (PGPR) TEAEY A K ad FE o
X R KRR — 2R AT R A, PGPR 7EAH
PR ZE BRI E S, e Py o O =0k
WP AR L R AR R A S
HAT AR o Y il B
J& (pseudomonas) . MK B JE (Bacillus ) Fl A&
Fr g (Agrobacterium ) , X EEHUAEYI K 2 HA B
WAL ThRE, Al LUA SO T UG . &
PGPR 7£ X M 42 A5 It i) 36 + kA4 1>, B
PIERE R A iy #e b e 20 A PGPR By S REFS1E
SEff AR A . 3 I S5 ) A — Fh AR
7k TESEPRA ™ th 2 H BRI A PGPR 80
EAEFERE A2 B L 20, ZEHUAT 1 3 0
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TEH EAREAEY, AT R #A AR B, TR &
P BRI T T AR Y N B KR
a3 B Y 62 Bk PN AR TR X 4 B I B LA RS BUAE
M A AT R A K 5 B 84.2% . fRTERY 2
FRAF R R b A I AT IR B IR R, 1
e WASIKBER, SRk R 0L e
ZEFFF R ( Bacillus amyloliquefaciens ) H.A7 41 ifil] F
PR A B AT PR RO VR, S R AR K R v
PRI AT 56 L AR S 0 15 5 AR PR A T
DS7 ( Bacillus amyloliquefaciens ) F R J& 1 [
P06 R R XF HS ( Setophoma terrestris ) 11 il 2%
K% 51.72%, Xt HY ( Fusarium solani ) $ii*Ri5 %]
42.31%, SEEZEARRY, Wbk DST XK FARE
FRABIFEHRCR

FRER B B PGPR RE Wi L 4 P B BT K 42
BEAS YD, I RERE 0 I IS 0 . B A
RE) . WMBERE I MM PRGE Y, LU A &
WYE—E R IR AL AR A ZFNwE, I prd
Wy g LR R Y PGPR B, M. A 2
T ( Bacillus subtilis ) . B K ZF A ( Bacillus
megaterium ) , REPEHE B KA, HAE M ICHL
B, A HLEE, 4 W IAA BE J1 " Burkholderia sp.
7016 HLAT IR W0, 77 ACC L2/, fe JE 3
K B AB PR AL Z R IR Y A
SER IS O E 9 DST HA Z R Rk K
B PCRRER. BIAL WERAPLEE. CHLEER
77 IAA BIRE Sy L MR 1 S T - M R B SR N
I LA K 3 A I A A TR S RE ) s Ss . 1
S rP A 1R 5 S A A AR AR R
BRI TR A b AT A T G
gro TEVEAN LSEAE T . PREEUEIN . ARk xR A
T T Z R, ATk b e A PR AR AR
P50 LR REES TS R R +
HEA R MRS A RN —Fh
SO AT, B T LRI SR R B IS A A
SR, AT R AR SRR IR 0
T AR A U P T R R R R L SR E T Bl
G, BEA R Ik S A SRR, A
PUEAIREERE RN T 02 B R B
AL RES I LA pUsR & i, JF B S 1
JURTE . T P R AL S PR LA G . $EFP A
A (Paenibacillus spp. ) i 3RS 5P 09
AR IEARSG, RERS4R M IR, W HAT 2

PER I RE Y AR A SR AT A i, Bl
DS7 ( Bacillus amyloliquefaciens ) Jii Kpnr™ f H X RE
I 15.42%, $EFh DST A BT e . Wtk
HEhId DST R AG S AR Ak B X AR 2 4 3
e R TEE, M S AR YR b nl E
Hi, DS7 AT g2 ] 3 v 3 20 A0 R ) A= i i 2l
(LI o R S P S IR P P A Y, DST mI s )
TR AR R, s AR T, RIS R
TIERVER. R, DS7T BRI, XRER
JEE e D L TR AT R A BOREPUSCR , AR i [ f R]
PABR S 3 7, J— ol R i (ol A MDA R B3 DA
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Study on the characteristics of a rhizosphere bacteria in garlic and its effect on garlic yield and soil enzyme activities
in field

CUI Man" *, YIN Yan-shu®, ZHANG Meng—qi', BU Ning', CHEN Yun-yun’, GAO Miao”", MA Lian-ju "
(1. College of Life Science, Shenyang Normal University, Shenyang Liaoning 110034; 2. Institute of Agricultural
Resources and Regional Planning, Chinese Academy of Agricultural Sciences/Key Laboratory of Microbial Resources
Collection and Preservation, Ministry of Agriculture and Rural Affairs, Beijing 100081 )

Abstract Plant growth-promoting rhizobacteria ( PGPR ) has the function of resisting plant diseases and promoting plant
growth. The rhizosphere bacteria previously isolated from the rhizosphere soil of garlic in continuous cropland in Jinxiang
County of Shandong Province were studied. The results showed that the selected strains had good antagonism on the pathogens
H5 ( Setophoma terrestris ) and H9 ( Fusarium solani ) of garlic root rot. The strain DS7 was initially identified by the
sequence analysis of the 16S rRNA gene, which belongs to the genus Bacillus. The study of functional properties showed that
the inhibition rate of strain Bacillus sp. DS7 inhibition to HS reached 51.72%, and the inhibition rate to H9 reached 42.31%.
The strain DS7 carrys the abilities of producinged IAA (1929 +0) wg/mL, producing iron-producing carrier, hydrolyzing
ed protein, and dissolving phosphorus-dissolving ability, but does can’t have the ability to produce ACC deaminase.
The field inoculation test results showed that the garlic yield increased by 15.42% after inoculation with strain DS7, and
the invertase activity and urease activity of soil were higher than that of the control soil, and the catalase activity was lower
than that of the control soil. In summary, the plant rhizosphere growth-promoting strain Bacillus sp. DS7 has a variety of
functional properties, which can increase the yield of garlic in the field and improve the soil. It is a potential microbe
fertilizer production strain.
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