RO IR F 2 2012,31(8):1537-1543

Journal of Agro-Environment Science

Tk PGPR MEIE HEIAE K E T EME B =AM

BWEE W B, ERA, BRI
CERIRIT 22 B ARl S HR2EBE, 1195 BhIR 224002)

¥ OE. BT 40 AR, TS T A AR BRAE AR B Pseudomonas chlororaphis RA6 #1 Bacillus pumilus WP8 X8I S Fh 1 H ¥ R 4h
ARKMVER, TP R Kb AL FR I 22 5, ¥ 7R — BB 18] P, B RAEL D4R B A B (PGPR ) 7E 38 Hh AAT SRR B L% + 3 4 B
TEEEMIIRE N o 53R KW . PGPR M UL G e AV F R e =X B AR AN [R] . WPS RAG 12 F AL 3R i H 1 64331 o X B4
B 14.29%F1 9.52%(P<0.05);15 d B BR85S 45 3] Ho %) BB 7 14.39%F0 10.40% (P<0.05); ZEM-T-45 3 4 B Fo X B M 19.69%Fn
17.71%(P<0.05), WP8.RA6 fik5|&#E - AbFL(10* cfu- g soil, LA T fAI/E “MRFEAL L") B8 4n S5 xF BEAR LL , TR B E 2 7 (P>0.05),
WP8.RA6 5 EHE+ AL FH (10 cfu-g™ soil, LA T FIFE“HPEALEL") H Vi Se R0k = 1 Eb o) BEER 7, (H KRB B 22 R (P>0.05) ; 220
YyEE A3 He s BRI 12.71%F0 18.59%(P<0.05), WP8.RA6 Hifl &L+ 4 HE(10° cfu- g™ soil, DA T IFE“ T #EALTE” ) ¥ 4 F1l o
X RERES 9.52%F0 14.29%(P<0.05);15 d B ARk 4051 EL X BB 3 6.37%F1 7.64%(P<0.05); ZEm+-F 4 435I Lbxt HE3E N 27.37%
01 20.43%(P<0.05), DGGE #88 EE AT 45 R Bn : B AL FRLE 15 d F1 45 d B, B WPS I@FiAbFRSh , Hids 1 B W BEvE S RE R AN
YRR EL & A B B AR AL, BERT R HELE , RA6 FRIFRTE - e HP A3 st 7 B 44 HH B, 3R BUAE 45 d 7S RT B B AG I 3] ; WPS 7 - 3 s st
A, R AL BRSAE T+ E P W BRR G5H . HH WP8 (R AR IR AT RS + B T e IR b %6

KR AR PR AE B UL L AR
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Effects of Two Plant Growth—promoting Rhizobacteria(PGPR) on Yardlong Bean Early Seedlings Growth
and Indigenous Soil Bacterial Community

KANG Yi-jun, SHEN Min, WANG Huan-li, ZHAO Qing—xin

(School of Life Science and Technology, Yancheng Teachers University, Yancheng 224002, China )

Abstract: The object of the present paper is to explore the effect of two PGPRs, Pseudomonas chlororaphis RA6 and Bacillus pumilus WPS,
on yardlong bean growth, and the difference of two methods of application, seeds soaking and soil drenching, as well as PGPR survival and its
impact on the indigenous bacterial community. The results showed that PGPR effects of isolated strains on yardlong bean growth depended on
inoculation methods and inoculation size. By seed soaking with WP8 and RA6, germination rate of yardlong bean seeds was increased by
14.29% and 9.52% respectively (P<0.05) from the control (CK); plant height at 15 days after germination was increased by 14.39% and
10.40%(P<0.05) respectively; above—ground dry weight was increased by 19.69% and 17.71%(P<0.05) respectively. By soil drenching with
WP8 and RA6, plant height and above—ground dry weight were not significantly different from those of control when inoculation rate was low
(10* cfu *g™ soil ). However when inoculation rate was increased to 10° cfu *g™ soil, seed germination rate was increased by 9.52% and
14.29% respectively (P<0.05 ); plant height at 15 days after germination was increased by 6.37% and 7.64%(P<0.05 ); above—ground dry
weight was increased by 27.37% and 20.43% (P<0.05). These data suggested that the PGPR strains were potential bio—agents promoting
yardlong bean growth. Denaturing gradient gel electrophoresis(DGGE) analysis based on 16S rRNA sequences indicated that microbial com—
munities in PGPR treated soils were obviously different from those in control soil. Strain RA6 specific band became intensified as the time
passed. However, strain WP8 specific band became weak as time passed.
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5L 5 (Vigna sesquipedalis ) J& 3¢ |5 B 2 19 AL GR
SRz —, AR RS AR B S o AR Y
10%, SLGREEHY B2ET RS EZREE 7
AR P EAMNE REGFMER MEMHENE . &%
T RIS L S B KR AT , A B 38 i 1
i TR R ERS 2, B, SR IR AT
HILEYIHRIR, BRI ERENESEETR,.
A SRR SRR Y ORAF K IR U A — I3
HEIE,

YR PRIE 4 H (plant growth —promoting rhi-
zobacteria, PGPR) I8 A7 FHEMIRPR R ZR, FHEEE
e o B B A2 HE A T R AR K R AE Y. PGPR
RERT S B Y NSRS iR AL R R4y, ST EHEE
2 A2 o AT 3 3 e AR T B R R FR B R R (A B
B E2RS) SV E T E e AP,
SeAE T ] BLE SN LR KT PGPR X 8L E e £ AR
B FR 18 : Shankar ZFPHF 3% &% 3R Bacillus Pumilus T4 F1
B. subuilis GBO3 FJ LA T 5L 5% 3 5358 15 1 3
B BT 1% ; Babalola ™R 38 T Enterobacter sakazakii
8MRS5, Pseudomonas 44MS8 L) Fx Pseudomonas 10M3
CINDSGRuR e Be P ST et/ Y= N - O | =B (22
I PGPR FEFTH5 + 38 v W L S AR A AR A4, T
XA T MBI A, BB R PGPR B Ho
3 AR B R AR 2 1 B X — O Rl 3
K

BT, ARSCHMEX AR A KA
IR, i AR L P I Bikk PGPR K AR i Al 07 g0
SLR AR, B HAE TP AT A RHME,
FERFTHNS 3 T AR S A2, AP & EL
SR A YRR LR FRYE o

1 #BREFZ

L1 fHkFF B R ELE S E

I PTHELE APy “HEL 127 (TLoa H N T
LA BRA ) , 58 PGPR AR 5 5% A i
#) Pseudomonas chlororaphis RA6 F1 Bacillus pumilus
WP8P,

BELGFFE T, FH T0%ERE A 1%k SRR AT
WA B ALFE 5 min A1 1 min, FATCH dH0 Mk 3
W, WT&H, #fp WP8 & RA6 TMiAR:F7%E NB
(FEEW 1%, 2RHK 0.3%,NaCl 0.5%,pH 7.2+0.2),
(28+2)°C. 180 r-min' FEPRIEFFE 48 h J§, #FE 50 mL
TCHE B, 5000 remin” B 10 min, FHE FIEWR,

MEERTIEARK, RS, AE 10° cfu-mL? i
BELET 4 CokAE 3 d e [ FRTF CRK 85
2R MR

1.2 EIE#F PGPR @A %

FE TS IS M F7E 10° cfu-mL™ PGPR 4 g
W AR 20 min, FREEAIE S BT, 48R H.
1.3 #hk HiEwmAE R B S RNE

TR AN REFGF R XA RN, 55
AR, HAEARTR MR  pHT.31(1:1 KR ), &K
R 1545% , B LR 1.97%, B A& 011 g-kg™, BlfR &
25.16 mg kg™, FEEME 9.42 mg-kg!, BELH 114.28
mg- kg™,

1.4 BHE#E%ET R PCPR #1Hi%

BH AR 25 L, B TEEN 80 g,

PGPR $£+J578:: BFL/HIA 8 mL 10° cfu-mL™
(%) PGPR, il i 10° cfu-g™ soil FyyEyfEALFAE ; AL
JUMA 8 mL 107 cfu-mL™ f PGPR, il i% 10° cfu-g™
soil AP FEIAAE; BFL/UMA 8 mL 10° cfu-mL™?
) PGPR, il 10* cfu- g™ soil HRFEALIRIRFE, YT AR
fL7CH 8 mL B RKAE
15 BMEIEEEHER

F 2010 4 5 A 16 HH#ATIL G #HM, FILIEA
3RFhF REN 2~3 em , B LB/ KN SmL B
Jek, BT EEREE, 5 H 14 h BRI (ARALUHE
JEITHR), 10 h JBEEHA . B ISR S5 25,18
Co BMATAARSEALMAERL, HAE - RT A, 5L
RCINIES-4=P 3/ &

TdfE, Gt E R, ZEREZEEC1 R
SATFRERE 7.9.11d 1 15d, BAEFEREHLE 5 #k
4, M2 BoRK MGG , ¥ 2 AR A5
BT HAE 75~80 CHE 8 h A5 BIEEIFRE,

1.6 H1E 4EHREEZE DNA f93REUK PCR ¥ ¥

HEH RA6 AL HE RN 45 d J5 H3E (B 3 Hdr
fE 1), RA6 RHEALEHEFY 15d J5 138 (& 3 itk
2) RA6 ZFhALBEREFD 15 d J5 138 (& 3 HdpfE 3).
RAG6 4R (& 3 HdnfE 4) SR (4R T4, &l 3
FAE 5) . WP8 AL HHEFb 45 d J5 3 (&l 3 Hits
fE 6). WP8 LA FEFERN 15 d j5 +48 (& 3 HinfE
7). WP8 2R AL FEFE Ry 15 d J5 4 (& 3 infES).
WPS i bk (&l 3 FRPE 9), 3% FastDNA ® SPIN Kit
for Soil 251 £ A AR FIVR B2 43 ) 2 B 3 o
B4 DNA,

PCR ¥ 35| ¥ X £445 . P2: ATT ACC GCG GCT
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SR U 1539

GCT GG;P3-GC;CGC CCG CCG CGC GCG GCG GGC
GGG GCG GGG GCA CGG GGG G CCT ACG GGA
GGC AGC AG (MRIZKER/3H “GC ¥”)Y, 50 pL i)
PCR & W 1& & & A :1 xPCR Buffer,200 nmol L
dNTPs,5 pL BSA (10 mg-mL™?),1 uL 5|#),1 pL &
#, 1xTaq DNA -4 ( Takara, KZEF4EY) ). PCR [
BIFEFF : 94 CHASHE 5 min; 95 CAFHE 30,55 CiB k
1 min, 72 “CHEf# 40 5,35 MEF; I 72 CLEM 7
min, WA 2% NEREEER (EB Gy, ) fa kA U
J& ,-20 CLRAFEL 4 CRBIRTF# DGGE i,

1.7 DGGE RES i i&

] 8% IRTEREBENL , Ik Z RN IXTAE, 22
TR 30%~70%( 100% 725457 &7 7 mol - L™ JREF
40% 2857 Bt ) ,PCR =4 AR 30 pl+5 pL
10xloading buffer, 80 V.60 °C.Hijk 13 h,EB 34ff 30
min, T SensiCapture BEfL G HT ARG T BiG .
Quantity one 4%} DGGE EEHATE &3 HT o
1.8 DDGE $HE&HEIRL S pER M FF

¥ DGGE ElEh R # M 4H (SURSHER A9 4FE
)b fE B W R R AR £ B F
KL B0 50 TR 30 min J5 2.0 B EIEEA PCR
MBHGHAT PCR 973, TSI R P2 P3(CAE GC
3 ),PCR 7[R 1.6 F5fTik . PG Y ZBra M GEAL
(3S Spin DNA Agarose Gel Purification Kit, H fE1#H%
A FEDEALSE , H pMD 18-T Vector T 4 CHEHI K,
PIEEAL R E. coli DH5o BARAIMIH . E S X—gal.
IPTG FIE R HFERA LB ek FREYLPRI 15 1~8
AT W% PCR il FHMEsERE S5 , 28 HigA T
AW TR AR 55 FRA R

Wi I 7 3K 45 9 16S rDNA J¥ 51| £ NCBI (http://
www.ncbi.nlm.nih.gov/blast) = #F 47 lL ¥, FF AR

[ wps iba
20+
18
E 6
2 " - CK
*(H O WP8 B
12+ ¥ WP8 fiPE
10l A~ WPS Hupk
- WP8 &k
80 8 10 12 14 16
¥ Ja XHud

Genbank {0 B R & 55 (Accession number),,
1.9 BRI RIEE T E

B3 AE SPSS 15.0 for Windows H. F§ Duncan’s
multiple range test #F17T2 4 FEA (] 22 57 B E M HT,
% P<0.05 B, IAHALBRAIFF7E B 22 57

2 BREHSH

2.1 74k PGPR JELE 4k S BISM0

mE LI EETEEEAKY 10 d e k2%
FIEAE 15 d B, WP8 Il RA6 =i Ab 38 APk 55 4351 L
CK 5 14.39%7F1 10.40% , ¥k 5| & 3 22 5 ; KL Ab B
Bf, Witk PGPR 5 CK Z[HZRA B ZE ;RA6
AhPEL CK BEWE, H WP iR ARE,; &
i, WP8 F1 RA6 433 1 CK ¥ & 7.56%F1 6.61% , 2%
Sk B EKE

AR R A AR R A B A AR 5 AT A . WP =
AEFEPR T He R EAL P 2 T 7.51%, T RA6 120k
T RN BRI B 2.78% B R KRB BEIKE .
22 MK PGPR WMEIEHEERYBEM THEW
=AU

W 2-A, WP8 . RA6 12 F AbHH H 1 2R 43 71 ik F
96.0% 1 92.0% , H. CK (84.0% ) 27 14.29% i
9.52%, ¥IRE|BEZES ;WP IR MR A
76.0%, . CK T [k 9.52%, T kA 3 1 5 R Ab 34y
I CK 425 4.76%F1 9.52% . RA6 fFEALFHE H 1 R
ke CK W84, {0 A 80.0% , T ¥ Fl s $E Y H B 34y
R5%3] 88.0%F1 96.0%,

VLG AN AR TYRELS R BN, Fitk PGPR &
F b3 T4 E 53 5115 %) 65.16 mg F1 64.08 mg, 3
b CK B3R5, 15 WPS #il RA6 b E R AR E,
WP fiHE Mk BERE I, HZAM T E WM B E .

221 RA6 hbz

201
18
16

-@- CK
-O- RA6 ZFi

X E/em

14}

12+ -¥- RAG ik
ok - RAG HifE
- RA6 & Hf
8 ) 10 12 14 16
#EREUd

B 1 Ptk PGPR REAREHE A7 &R EX I E 4SRRI

Figure 1 Effect of two PGPRs with different application methods and inoculum density on shoot height of cowpea seedlings
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RA6 i fIE R L A1 T .2 2= 5, (BER L CK &2
I,

W 2-B, K S 2R T E AR B R AR A
KT BN, PIE 2Z B FETEAR 5.2 B A 4 (Pearson
correlation, 2-tailed, P<0.01 ) , i BHE S FHH B T
BRAERAE, AFWE SIS TR R Ml
P B AR R R A B B A e - DA PR TE
55 PGPR X AE YR A=A F BB , Bl e AR R am A
JELAULBA AR,

2.3 Ptk PGPR 3t HiE + EMEEFE LM

% 1.6 TP TR 3R 9 M BB 4 DNA, DL P2
1 P3-GC 5|4y, ¥ 1 16S rDNA FEtJ5 #4T DGGE
5317, DGGE [ Jr .7~ (/& 3-A), WP8 F RA6 7E 1%

90 (4 100
80+ 190
ab - L 180
E’J 70F b ab & <
& b 170 @
H 60F c c u
'E '60 ﬂﬂ
¥ sof
150
4or 140
30— 30
© %@%@%‘é\%&%%&%%%%b&%b&%&%
FIEFFET T

B ARSI DL R I 2 TR 1 2 R AR K
X WP8 i & , 76 15 d BY el 2, (B 7t A + 3 45
d BERBERLH , AR 7E S R A TATE B[R] /NT 45
d, WP8 2FiAb 38 i) + HE 4% ZHEMEAT CK AHML, R
A3 HTaTIH R —28 ( 3-B),{H WP8 m#kAb F DL K
P45 d A IEFN REF B, BIR WP8 7E 11
FAEE R RN (B R BT P B2 + SR A P
Vo DR AR LR WL IR R R TE AL, 7E
I | F2 I B0 AR CK AR He 22 B B B3 m , fn
EIH b.c.d FikFrigsb. Xt RA6 T H,1.2.3.4 &
¥ CK kA28 fk, {H 1 f12 2 REHSHIE A —
2, UL RAG6 Fift 45 d Fim#E 15 d i H3R A0S
REVE SR K AR TR L RA6 it B8 i IR APk 2

8or (B) y=0.676 3x+2.110

R=07294%%  Q =22
* M @
o

g

=~ g
i J18 2
£ i

i 116

114

ol y=0.076 2x+9.906 6
R*=0.436 0 112
75 80 85 90 95 100
HH /%

O-HEHEESH EMTFENEXYE & AEHEESHEKSHEXYE
2 Ptk PGPR AEIALIEFT A ELE H R4 B T EARI(A) REBXESH(B)

Figure 2 Effect of two PGPRs with different application methods and inoculum density on seeds emergency rate and shoot dry weight of

cowpea seedlings(A) and the relationships between emergency rate and shoot biomass(hollow circles) and shoot height( solid circles)(B)
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4. RA6 Sk
5. XFRR (IR AE)

9. WP8 Zli itk
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1. RA6 F b % Fh 45 d J5 138
2. RA6 H b HHEFY 15 d J5 138
3. RAG IZFPAbHER 15 d J5 13

6. WP8 AR 45 d 5 +3%
7. WP8 F AL IR 15 d J5 +3% 0.52
8. WP IZFpAbHLIERN 15 d J5 13
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B 3 A1 PCR-DGGE 54 B (A) R &KiERESHE(B)
Figure 3 PCR-DGGE fingerprint of different soils(A) and cluster analysis of DGGE banding patterns(B)
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PEEACEE, R R AT M AE I AR AR S, T HLRE R
[ HEAE , HAR SRR A A B, il P 1.2.3 4%
W BN . RAG RFEI P AN 22 R EE T A a
B KA, T ELR R AR BR S5 BB+ & CK Ak
B

F 13127 DGGE B3 JLARFHESRT Sk F
51| 55 5 R FE AR U5 B LU X 25 R . B d Sl i —
MBI Vi S Bdellovibrio bacteriovorus 248 99% 1)
AHRLEESN , HoAx 45 4571 BT v Bz 4 77 31 3472 NCBI ik
FIARBESRME . Ho , RA6 12 Fhih BEAE — BEisHE] py i
15 AR R R SR HIE AL EFhRE ; WPS L
AbFE 45d J5, H AP RBEIRA Acidobacteria F1
Bdellovibrio bacteriovorus R AL EFEE, M5 E E—
AN , A S A —EMA B
3 it

LR 2 AT E =G SAEY) , AU R
B FERT  BRZH X R Fid FHER & R
REE, DBURZAE SR BT ™ i R B 28 8
F, B IS B B A AT e A AR R S )
W H 45 B REFEBOI THHEIE A T &S5
SEAEYI R A YT R A AR 2y B B RTRZ A MR 2%
O R X — U I TH e 9 [0 R, R, i S
A TELE A KA PGPR, 1 Ak A My i RHZ
PERRRRE AL

AHGETE B EF MR E 2 13, HAAE IR
SRR BE AR BRI S , B 255 i 2]
PRAZBOR . ABFFE P, AR BT A R R 7 s vk
JEXMRABURFFEL W . NERE , BT
H R R, U T YRR Z mIR T4
i, Ciccillo Z28% B, Burkholderia ambifaria MC1 7 12
FpabPRRE MR FEAE M A, TRE DAL IRA AR ER

M, ASSCR & BEEACEEX L S A KA fEEZmN, R
RHAREBRAMBEMLETE . 55, NETA
B, BRI ALER A AN I L - A B, XA A T H G
AYAE =N

R, UL B AR AR R SR T E A AR
PEULBAIE & UL 5 i A4, [FIARRE A o 13
STYIRR R, X SR A TOAHE . B, 7526
I N RE RS LAk R e hn ok U A [l B, % F
AR VISR BMAE A E A B AR B LT, bRk
X} PGPR R A HUR IR R — M EHE R . ASLTIT
R AE LA YRR bR, AR IR E T E S,
EIFABRE X LA AT L, HOE B 1A KB
(15 d)XTEL ZARER A/, I Z SE 5 R FH R B
FEW, MR, XAl aEt R & TILEARM L B
K, FBORHEEE Z m =] A

R &K LBk PGPR (P. chlororaphis RA6 1 B.
pumilus WP8)RE B E R HIL GFpF Bl ML H AR,
{H PCR-DGGE 84 i B /" Pitk PGPR 7E[F]— 13
AT AR A S X T T A W R I Y S e & A
[, RA6 ZEike T3P 47 s : (DB BRI |
SERE ST , HL R B HELE , PR3 A B B 5 (2)T A
RA6 B #FhEE, WP8 ZEiIw T 45 S 2 (1)
FEIEBTA/NT 45 d (BIZE AT 5 = Al 2 F—Fp
PRI A 5 (2)TE AL L SRt .

RA6 7E H AT ARAE, REBET AMNKTF
PGPR {24 5515 H L . BISMNE PGPR 7E 1+
AR BEAFE , FFTEAR Pre FEIE B — x& RO FP R 25 B0,
HFF—FEY, R R S @ R
U, X B BRE HE PGPR 7E HIE P REFIE , B4R
FrE FE N 2 AR [RIRR (I8 % PGPR A MR B EFE
febn (B Z A S fEiE i 48hs ) , Bl PGPR 7E 1
BRERITE S A T e R A, —Supf

® 1 NEEERFIISH Genbank RBEIFFIRIEEITLER

Table 1 Comparison between determined clone sequence and its most similar sequence in Genbank

245 Band KJE Length FELMEEIT Closest relative FARLE Similarity
a 193 bp Uncultured delta proteobacterium clone AUVE_06G02(EF651304) 100%
b 189 bp Uncultured bacterium clone WIF18(HQ166681) 100%
c 191 bp Uncultured A cidobacteria bacterium clone KBS_T1_R4_149264_c8( HM062409 ) 100%
172 bp Uncultured bacterium clone : PSAE039( AB533429) 100%
d 172 bp Bdellovibrio bacteriovorus(GQ427200) 99%
191 bp Uncultured bacterium clone shrh_5(FJ174974) 100%

L 6 BRFFSITE Genbank HHRE RS A : JF700232.JF700233 . JF700234 . JF700235.JF700236 1 JF700237,
Note : Genbank accession numbers of 6 sequences above are JF700232,J¥700233, JF700234, JF700235,JE700236 and JF700237.
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FEABUESCAE + 3 BE A7 15 B PGPR S {24 fE )
IR FR o Jeon S5 NE I I BERS BT HECII T 58
R Pseudomonas sp., BUETE 2 /> H Wit b AR F
+ 32 & ; Raaijmakers 2% 3 P. fluorescens Q8rl-96
RE A 3540 0 B MR 40 B % BE AR (10~100 cfu-g™
soil ) TR H 37 e R 5 FE AR (107 cfu- g7 soil) , HHUHK
PEAEELL AR 8 F /R KRR ORHF ;T P. fluorescens Q2-
87 #l IM1-96 TEZELLFIAE 8 % /5 TH R , I HEREE DR
PERYER o Landa SRS WA MG . I, 1R
RA6 XHE I —2& PGPR, H 2R A SRR RETE 13
HAETE IS S o

FRE WPS, BIE TR REKIFE RS,
IR AN AT H AT AR A 454 FR4, WP8 Y
TRAENLFIBER2WR? MRTHAPTSE 45 RE , WPS
HAFLE T 4K R (Siderophore ) iX — A SME A= F81R
TSR AEE SR EHEY PR, KNS,
RA6 HIfF1E” HCN, FEERER BB PSR 547 o
I, WPS ffeA e (b)) F9E% . M PCR-
DGGE $84UE7EE , WP BRRE RIS, HRE—E
FREE B A M LR, AREREY R
B, T WA F R A A R R e
i, DRI WP8 Xof 38 4 2 Gl A Wi ™ T R
HEBRHA R BB 5, FRATHEN WP8 Hyfe A= RIAR AT
BB T E A RIE SR A R

O A B =SNG PGPR fE7E— EFREF L ogds
13 (SR FR 13 ) A W RETE Y, B 2, X 2E
SRR PGPR 1% Bt 8] ) R EA B , R 3RAT 10 vk
MBET AR TAEZRPHRIVER ., FL L, BEFFE
P& H “PGPR X - ZE 1A Wy e & 1O 52 2 H 5y — M2
AR BB, H2 245 RABIEM . Ramos S5RF
3R, Bacillus licheniformis Sof BRI AR AL A 25 SRAR
U, 0] - S A A T v [ W R R, B — T
BN, BefP Pseudomonas sp. DSMZ 13134 BE7ER—
W B REMR bR L LS e (B HA IR
RETE LS FPRER, BULAT LAE B2, B A F#5C
FEEZRAL WPS [ PGPR, ‘EA17E - A7 1E B A A
K, (B e AR SR YRR A TR A

HeAh , WPS B4E FIHLEIBF/ —E AR IE—1 0 X
FHAAEM T, BATAN XTS5 MAEYRER
BB 3R, XA E WPS 1955 — 4 (ER2ME— )2
w2 TEMCIENEIE i, MR SRR
BRI AR, AR FAMLE AT B8 2 i 1 HoAth
wR(BAKRH) . ABE5E R2ULH] WP8 Bi2&{ WP

XRME AT REA D — e gie, BRMEHE—2
SLHGIERA

4 Zig

(1) 2 3L & F M ik 5 , ik Bl Pseudomonas
chlororaphis RA6 F1 Bacillus pumilus WP8 X} 5L & Fh 1
R A K EA BRI E R R A TR AR
REETE TR Ab T,

(2)DGGE F54C &l i 57~ RA6 Fl WP f94E L
I, RA6 AT B I A 777 T R rp IR A R A 2%
S, WPS U W B 3@ i 50 4 2 AR M R IR R AR AR
YER

S 30k
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