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152 /K #83Z (Suaeda dendroides) R Fr i £h 4@ A4 21 & BY i 1% A2
LE
EEHY BWY BHL REH RETT

1 AW FRFA MR Brie AWF 832003
2 M HERE IR R R S TR WL 492% 312000

i E: IFF] FBIALEARAGETMLEESAR, LELETMEESEHER, FERAR
AR MR ELIEIE ), RtEdhiiin, WA K, RLEHNAE. [B6] 2B mkkiF
AHRIE (Suaeda dendroides) ik [ 3% & & 34T A B B Ak, AT RAZAAE R e AR AT o0 T 58, 18R
AEWFR, AREMRA R GFRE A, [F%] RAEGRG S B 7 ik 5 R RFRREARIRA 2h 4
A, KRR ZRTHRAR R IR RAFA LA B AR, A CTAB B:4RIE M DNA, 3 E# 16SrRNA
KA NP ATRAEE 9N, I AEH ARG AL, [4R] AARBREMRTRE 5 B KT
Sk A B8R, BMEA B REM, MAREHEK 124, BAMATEHEAK 154, & IAA EHE
Wk 34k, LARGE T REMG B 24k, LA PRIFL, Bk GTZWS50-5 4= MH-F423E T 4%
Ik, FIEBIFORARR, @il L 2HRKE, Bk GTZWS0-5 4 L a9 KA Bk S BA 2
ZORANER, E—RAEELRGTHSERANTERESE. MH-F @Mt 29k 2 AR EH4
RAER, Bt 2Ot R EZAMARSZEERRLRETHRAIRSG. 2LRAARLEF 2,
GTZWS50-5 & Bacillus vallismortis (AY 603658) - 1| #8412 51| 99.43%, %% & T Bacillus vallismortis,
MH-F 5 Enterobacter ludwigii (JTLOO01000001)5 3| AR4AE % 98.34%, %% & T Enterobacter /3.
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Screening and identification of salt-tolerant promoting bacteria of
the rhizosphere of Suaeda dendroidesin Xinjiang
WANG Qi-Qi** FENGLi** LIYang" CHU Gui-Xin> SUN Yan-Fei™*

1 College of Life Sciences, Shihezi University, Shihezi, Xinjiang 832003, China
2 Department of Environmental Science and Engineering, Shaoxing University, Shaoxing, Zhejiang 312000, China

Abstract: [Background] Xinjiang is the largest salinized soil distribution area in China. Soil salinization
inhibits plant growth seriously. Salt-tolerant promoting bacteria can improve soil fertility, crop stress
resistance and soil utilization effectively, thus it promotes plant growth. [Objective] We isolated and
screened salt-tolerant strains from rhizosphere soil of Suaeda dendroides. The strains with excellent
growth-promoting effect were identified, and the microbial resources were excavated. [Methods] The
traditional method of separation was used to screen the salt-tolerant bacteria in the rhizosphere of S
dendroides. The strains of salt-tolerant promoting bacteria were obtained through the three-stage screening
system. DNA of the strains was extracted by CTAB method, and the 16S rRNA gene sequencing was
performed for phylogenetic analysis to determine the classification status of the salt-tolerant bacteria.
[Results] A total of 58 salt-tolerant bacteria were isolated from the rhizosphere of S. dendroides. There were
8 strains with nitrogen fixation activity, 12 strains with phosphate solubilizing activity, and 15 strains with
potassium solubilizing activity, 3 strains with 1AA activity, and 2 strains with strong ammonia producing
ability. Strains named GTZW50-5 and MH-F promoted the growth of Arabidopsis thaliana significantly. The
results of wheat pot experiment showed strain GTZW50-5 had significant growth promotion effect on root
length and plant height of wheat, and to some extent, the chlorophyll content in plants was improved. Strain
MH-F had a significant promoting effect on the roots of wheat, and the chlorophyll content and proline
content of wheat were increased at different salt concentrations. According to phylogenetic analysis, the
similarity between GTZW50-5 and Bacillus vallismortis (AY603658) was 99.43%, GTZW50-5 was
identified as Bacillus vallismortis. The similarity between MH-F and Enterobacter ludwigii (JTLO01000001)
sequence was 98.34%, which was identified as Enterobacter. [Conclusion] Strains GTZW50-5 and MH-F
had a good effect of promoting growth, providing a theoretical basis for the development and utilization of
salt-tolerant microbial resources.

Keywords. Suaeda dendroides, Salt-tolerant bacteria, Plant growth-promoting rhizobacteria, Rhizosphere

Microbiol. China

BT VAR ALY N i A =~ R Gy NI (7
MBS, AEREK R, KR REN, (AT H T K
O RWTHFREE , I iRl & R PR B
TEMRLA e T E R ST, g 3 +
BRI £ | VIR R R R (2 4
SN 2 o V1) 1115 11 O R - /0 £ = 1 f e
AT &, SN B B IRRRAL, gk,
FE AR MR Ve e A el s, PR A A B
YERE,

b3 IE S 2 0 KA A = 310NV B I 8| e oS
PR KHEE . R . T HIEENAE, MA@
B, WaE. BEmIERrE e, sk
R 23t A k5 g, TR A i R A

AR TR, DABT 1A o RAFAE A ity
KB 3% (Suaeda dendroides)f&:— FhZERLAY ) G EER
AAEY), R BT DU AR R Ky,
[ 2R it L AeR AR S T ot
IR A B HLAT st MR L SR R A
R R SIE S E SR . RGESRA T
AR BB 1 5 AR BR 0 AR W R A A BN AT A ok
2, HEMRPRIT R A T Nk, BGERR PR
TS 0012 A= TR 118 0 3 0 8 X R 2 T o U A T e R A
HEE L

Fi ) AR Br 2 4= B (Plant  growth-promoting
rhizobacteria, PGPR)/Z+87EARYIHL 2 J&] [ 1 58 rhal
B R R TR — 20T DAl ) B sl 2 A 5K
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TEIHAEY A K A . SEIFSE & 3 PGPR W] LA
I [ R R . FE|WE-3- £ 2 (Indole-3-acetic
acid, 1AA)ZE U EAE 0T 3 Hh A Ot R IR
W, $EEPPORTE P, SR e
B HRT, REREE AR A M B ——E
YR NEGEZ i, B RS AR A P R e
RLERAIL 9 . 4R R | ks R T,
T A R, SR IE R %24 AAE
FAFF Ao

BRI AABIE MR+ NI 5, SR
GER 50 T IR AR L A, R R A B
“ RO R ARAT I LA AR TR R, IR AR
KA AESOR BRI 700 75858 o ASHFZE R R
AW FE R SR FRERAL T IR TR, oA R
P NE B e FI N, B T IR Ay, [ o i
AR A e R BRI T R R E P R R
1 RS
11 ##
111 #EmFEFRE

2017 4% 5 H FAa i i i Fhmdih R S A HaE A
PRtAE, 4°CIFER . R ITR T I 7K
A ARk e R R ) TR 4 2 S R A

FEB I ARNBEEANRE RS A
i e s R B (BT 25 DL PR TR R ) 0 Al T v
Biar ™| s i e e | LB Rl
12 MS #5330 545 80 g/l NaCl 1475 1K .
112 FERAFFLEE

L-fa iR, WAL TR s Nesser's
11| I o T VA R e S s € /A= I [ 0 7
(IAA), Sigma /il ; Salkowski's (i 4,5 fy 35% 4
21 0.5 mol/L EALZIATAL A 50:1, JRAT, BLAC
B BRI E RS, A& a
R F]; HBVEIRECIREE SRR, DIk 2 i &
ARRATE; PCRIY, ABI ProFlex; Bk, JbEi7s
— YR RRAEL R, RiEROREIAR
AIRAF SR ZEKH, R R RS

W) BERCRURAX, Intas Gel Jet Imager /A .
12 Fi
121 JRESE R BR L 1% A i 55 20 5 AY 0 1

B 5 g BFETFIREAKF, 180 r/imin EiiH;F#
30 min, #HE 30s, ¥ HIEUHITEAERR, BORR
T 1072, 1073, 10, 10 AYREWA 100 pL, FH
W B AL AT T34 80 g/L NaCl Y4 N M
WRE Rt |, 28 °CEIEEEFE 24 h, PREUES
AL AT RIS, R T4 B R CURBE R
Rgesih | 4°CARER .
122 “=RIFEAKRR THIETERIEER

SRR TR R A D RE R T

EEXF BRI L RS . fRA . 7= IAA U™
SRR A TSP TR

(1) PRRRRIZ . B . FRERTEPE ARSI

o AT RN ER PR AR T3 5 80 g/ NaCl
(BRI Z0 DL FC TG RUE FR 3, | JOHUBE RS IR 3L | A 0 TR 855
R b, XTPARRIEATE A, R . AR TS R A

(2) EFE™ IAA 2 A 15 R RS

PRI 5 TR B TR IR A0 1% BT e B 100 mg/L
L-f0 2 B2 A0 LB AR FE 3, 28 °C, 180 r/min £5
F% 24 h, 5715575 3K 6]

(3) BB 2 M A I PR A

PRI 75 R 3 5 mL FE sk, 28°C,
180 r/min 553% 5d. ¥ 10 000 r/min &5.0» 5 min,
B FIEWS Nessler's il L 11 i IRFR ELIR & A
FLtadf, AR R R AW ODaso WIME, %)
A FN TR ZE PR RN

SRR . ARSI PR A O

fic i NaCl ¥ & 0,50, 100 mmol/L £ 1/2 MS
Brgest, MiEEARN 9 om MEHR, HIEER S,
FEBEN 2 cm BHTILAE B HOFTEL, FFEA
1.5 mL 80 g/L NaCl 4= B 2 I R BIR R 7R 3, LA
PRAL MR AE KRR IR SRR I RS
FiYE U2 MS KSR I B2 2.5 cm, B T 18 °C
fEIEDEIRES S54, 16 h 6 8 h s, K 4d,
P22 ZER H B, 00 0775 B A 0 2 s
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(R R AR T AR e, 3R TC K AR A R
CK, B FHE T 18 °CHHIE LIRSS 4 ., 16 h o
W8 8 h BRISA1F A K 30 d, MR IT A K A%
W, BRALER 3 AEA

BRI AR AERCR M AR R IR

(1) WA 2l AT BE AR ORI
FMAEANT 100 mL 4B EFIERRT, BT
JK, 28 °C.180 rimin 535 24 h Z ik iy 10° CFU,,

(2) FhFAb3. MAWF iR iR/ NE
Fi-, FIHFN NaCl i RIERYE, A IR R+,
PRIER/IHIE . BORCIRTE . SRR R R T, BT
MR UEAR B, FERNFEE I, HTCTRZK I
ST ANERD 1 h, FERXTREZH CK FIARFRA .

() AR . WAL B EE AWM ISR T E
%13 cm. = 10 cm [UAEZEH A 190 g & KA
AR, AR 1 em, &L 10 K,
e, & 3d 43—k 100 mL (%) 100, 200,
250 mmol/L NaCl [JICH/K, PUMREERE N 135818
BE K ARRE (R ER M e B, TR0 7 d DEFE— IR IR LA
PRIERR R EFATE. B4 340 EA, Thpabl
9%, HIMIEALK 15 d, Wbk, MWE/NER
K. ther, THE., SfE, MREEE . RS,
YER PR A T AR AR SR PN TR AT
123 HURLIER S

RIGBHER ] Microsoft Excel 2003 4b 7, 73
PE3HTR AT IBM SPSS 19.0 #4:17F47(P<0.05).,
124 TWREEFENRELEIN

Pk B 1 75 380 ELAT A e A A8 ) TR R B TR
% RN TR N E R R SR T, 28 °CL 180 r/min
9% 24 he >RH CTAB IL4RHR AR IE 41 DNA,
R4 E 59 27TF (5-AGAGTTTGATCCTGG
CTCAG-3)#l 1492R (5-GGTTACCTTGTTACGACT
T-3)% itk 16SrRNA JEH#17 PCR ¥ #, PCR
WA Z . DNA fik 1 L, 2xTaq PCR Master Mix
10 uL, 5 pmol/L 5|#) 27F . 1492R 4 1 uL, ddH,O
12 uL., PCR I 414: 94 °C5min; 94°C45s,
55°C45s, 72°C1min, 30 MEH; 72°C 10 min,

3 BN W e L VA B 1 R B, K PCR = 4i%
AT A TR B A BRA /AT, 4
16S rRNA JEH ¥ 51382 DNAMAN B EiEf 5 B3
AL PRE FAEZE NCBI A28 35, I HF5
F www.ezbiocloud.net T HEXT, FRIGSEZ KR
BOR MBS ET S, (1 MEGA 7.0 KSR
T R R BRI

2 HR54h
21 “ZqIHRAR FIEMRIRER

Zead IR R AR L, N A AL B
alifb A B ER AN P 58 Bk, KX e Bk i —
PRI ZR" HEA T A TR A 0
211 F—RKIFIEX: BIRIEEDNREE MR

58 Fk B H ELA [ AU 8 K, BTG 12 Bk,
AT TE 15 /R, 77 IAA IGPEEBE 3 BE, FEEdE
PEASIR TR IR 2 ¥k & LTI, MH-F 5 31-5
W EA IS B m 7 1AA TR, 1AA P &
¥4 9.52 mg/L, AN MH-F HLA [ &S Pk
BT RE T AR JH2-1 B HAG A X
IAA JEVESL,  [RIIA i Fn = 205 1, ik
GTZW50-5 H A BRI fe 1, WaE™E 1AA,
FeiR ol 5.37 mg/L (3 1)
212 FIRIFE: TEIREFIRE SR TR

CEA BRI AR TR T BRI 25 R, X EA I R AR
A TEPER BRI PR, 7E 0, 50, 200 mmol/L
NaCl F: AT, WL AR ST A K A2, 45
AR BLFEE GTZW50-5 5 MH-FXHU R ST 14 K 2
BB A ROR(E 1)

7£ 0 mmol/L #1 50 mmol/L NaCl #¢JE T, 2k
P AR XD R I 38 2 A B A AR AR AR Bt R vk
Hahn, X RRZH W T R B A K 2 B (B 1)
£ 100 mmol/L NaCl ¥#FEE T, GTZW50-5 il MH-F
RERS AT, R IT R AN & 28k 2F 5 i AE T 1)
RS, ARAAERECH TS (8] 1), ATREREH Tk
Th R, BRI 0 B A P G A T R A A A
M, ARV A, TR R0 & A4
IR, AR
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F1 WEEREEFMERNER

Tablel Salt-tolerant strainspromoting growth featuretest results

PR G 5 IAA =it BB fire fiee TR
Strain number IAA production (mg/L)  Nitrogen fixation Phosphorus solution ~ Potassium solution Ammonia production
WL-5 2.45+0.07f = = = +
GY ZW50-6 2.66+0.03e = + +
GTZW50-5 5.37+0.04d + + +++
JH2-1 8.47+0.04b - + - +
JH1-c 7.21+0.03c - =
MH-F 9.52+0.05a = +++
31-5 9.52+0.05a = = + -
150ss-2 8.42+0.05b = = = =

e+ — TR ++: PEENE s SRIEME; - WHTEM. AR/NE FERR AR B E 2 7 (P<0.01), MIFEFEEFRRE

A i3 22 5 (P>0.05).

Note: +: General active; ++: Medium activity; +++: Strong activity; —: No activity. Different lowercase |etters indicate extremely significant
difference (P<0.01), the same letter indicates no significant difference (P>0.05).

CK GTZW50-5

(0 mmol/L

50 mmol/L

100 mmol/L

E 1 F[E NaCl &E TE#k GTZW50-5. MH-F Xl E 54 AR 4 3 5R

Figurel Promoting effectsof GTZWH50-5and MH-F on Arabidopsisthalina growth at different concentrations of NaCl

#: A, B. CHBINEitk GTZW50-57£ 0, 50, 100 mmol/L NaCl FXHRIF AL R ; DL E. F BN #ikk MH-F7E 0, 50,
100 mmol/L NaCl XU IT A AERCR s AN CK, A Ab 4.

Note: A, B and C are the growth promoting effects of strain GTZW50-5 on Arabidopsis thaliana at 0, 50 and 100 mmol/L NaCl respectively;
D, E and F are the growth promoting effects of strain MH-F on Arabidopsis thaliana at 0, 50 and 100 mmol/L NaCl, respectively; CK ison

the left, treatment group is on the right.

213 F=RiHiE: 2RXNIEIEMRERIEERFARE
YR

(1) T TAEA R BT XN A i
Ep-A ]

1£ 100, 200, 250 mmol/L NaCl ¥ ik i
T, Hkk GTZWS50-5 #il MH-F Xl/NZ &k & T
&, R BREL PR e SRR

AEFEm(E 2, £ 2. 3).

W3 2 Frs, 7E 100 mmol/L NaCl F, /NEZ1Y
FRACFIRR R 22 R R B X 2 BRI 5 CK AR EEX /N
FIEY IR ER N . 78 200 mmol/L NaCl 4b
T, 4 GTZW50-5 5 MH-F J5/NE/kE HE CK
ISR T 25.6%F1 55.9%; LAk, BEREXT/ N £
AR A TR FEVER , MH-F BE B8 et/ N AR
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bRy RS Hh 145y RS
Aboveground Underground

Aboveground Underground

100 mmol/L 100 mmol/L
200 mmol/L 200 mmol/L
250 mmol/L 250 mmol/L

GTZW50-5 CK  GTZW50-5 CK MH-F  CK MH-F  CK
El 2 #AFE NaCl iRET GTZW50-5 5 MH-F 3/ &4 KB
Figure2 Theeffectsof GTZW50-5 and MH-F on wheat growth at different concentrations of NaCl
TH: A, C. E Bk GTZWS0-5 TEAR[RIEL L T A/t o e AR08, B D F NEI#k GTZW50-5 ZEAR[FIERBE T X/ NE LT
FROTIIRAERCRs GL | K AT MH-F AR EE N/ N BRI IR AEOR, HL I L N MH-F ZERRIER R X/
TR IR ROR s eI Ab SR, AR CK.
Note: A, C and E are the growth promoting effects of strain GTZW50-5 on the aboveground of wheat under different salinities; B, D and F
are the promoting effects of strain GTZW50-5 on the underground part of wheat under different salinities; G | and K are the promoting

effects of strain MH-F on the aboveground of wheat under different sdlinities; H, J and L are the promoting effects of strain MH-F on the
underground part of wheat under different salinities; The left is treatment group, theright is CK.

%2 AEKE NaCl B TR IBEREN NEEYEFIE
Table2 Theeffects of salt-promoting bacteria on wheat growth under different concentration treatments of NaCl
ANFIHEJE NaCl &b

fitr - Different concentration treatment of NaCl
Item Group
100 mmol/L N (%) 200 mmol/L N (%) 250 mmol/L N (%)
RE CK 15.33+1.16a = 9.00+2.00b = 7.67+0.58a =
Root length (cm) GTZW50-5 15.67+1.15a 2.2 7.83+2.57b -13.0 8.10£0.62a 5.6
MH-F 16.20+1.68a 5.7 12.43+0.51a 24.0 6.83+1.04a -10.9
N CK 25.33+1.53a = 11.33+1.16¢ = 11.50+0.62b =
Shoot length (cm) GTZW50-5 24.67+2.52a —2.6 14.23+1.97b 25.6 15.73+0.45a 36.8
MH-F 22.93+1.94a -95 17.67+2.08a 55.9 12.43+0.51b 8.1
F&E CK 0.05+0.01a = 0.07+0.01a = 0.05+0.02a =
Dry weight (g) GTZW50-5 0.07+0.03a 40.0 0.03+0.01a -57.1 0.05+£0.01a 0.0
MH-F 0.07+0.01a 40.0 0.05+0.01a —-28.6 0.06+0.02a 20.0
it CK 0.35+0.04a = 0.45+0.02a = 0.44+0.12a =
Fresh weight (g) GTZW50-5 0.39+0.12a 11.4 0.34+0.08a —24.4 0.46+0.02a 45
MH-F 0.53+0.08a 51.4 0.47+0.07a 44 0.40+0.01a -9.1
Sk E CK 0.30£0.04a = 0.39+0.02a = 0.39+0.09a =
Water content (g) GTZW50-5 0.32+0.09a 6.7 0.29+0.07a -25.6 0.42+0.01a 7.7
MH-F 0.45+0.07a 50.0 0.42+0.06a 7.7 0.26x0.07a —33.3

1 ARVNG PR FOR R — R T [Fl— P A P 545 25 el B2 (P<0.05); N ZORAL LTS CK A LI B 704k
Note: Different lowercase letters indicate that the same biomass index is significantly different at the same concentration (P<0.05); N
indicates the percentage increase of the treatment group compared with CK.
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RMAER, HE CK MK T 24.0%, 1 GTZW50-5
DI — % P dIYER . #E 250 mmol/L NaCl ¥
FER, GTZW50-5 7E i 3h E T X /INZ bR 7 A T ik
TR AEROR, HININT 36.8%, 1fii MH-F 3
FARAERCR s HAhX 2 BRI INZ T8 . R
HRA K oK S ¥ T I 2 A 5 )

(2) Tt ER R A BRIXT /N A 2 R Kl 2R & HE )
Al

I PR AL, RN SR S
1% & B B2 AN 2% 3 s, 100 mmol/L NaCl &4,
FEFh GY ZW50-5 Fll MH-F B/NZ M2 R 5 743 31 b
CK M i i3 25.1%F1 13.7%; 7£ 200 mmol/L
NaCl 140 F , 3 MH-F %f/NAZ 44 25 S 0%
R ERN, MR GTZWS50-5 1/NE M4 25

I CK B#FIEE T 11.8%; 7F 250 mmol/L NaCl
MR, 2 BREXT /N MR SR i AR O ik
YERT, SO s 25 A PRI

B GTZW5S0-5 J&5 i/INz 7= H: il e i e
et 3R e, (A S 100, 200 Al 250 mmol/L
NaCl 4353 T 633.3%. 495.0%F1 70.3%, 3%
FERE MH-F J5, 7£ 250 mmol/L NaCl T gE 2 4%
e/ NAE I 2R i (R 3).
22 MRIBEEHRMSFLEE

KR RAUR X TREE 16S rRNA JEH 7471
T RGR B T, G5 RH : GTZW50-5 5 Bacillus
vallismortis (AY 603658) /7 51 HH L i %1 99.43%, %
+EJ&F Bacillus vallismortis, MH-F 5 Enterobacter
ludwigii (JTLO01000001)ELA5 55 AH AT FA) #E AL 1 5

# 3 AREIKE NaCl LB TR REREIMNEMHZFEZRFARER S SR
Table3 The effect of salt-tolerant probiotics on chlorophyll and proline contentsin wheat under different concentrations of

NaCl

b AR EE NaCl 4b#

irhs 415 Different concentration treatment of NaCl

Item Group 100 mmol/L N (%) 200 mmol/L N (%) 250 mmol/L N (%)
YR K 7.8120.280 = 9.62£0.57b = 11.84+0.38a
Chiorophyll  GTZWS50-5 9.77+0.45a 251 10.75+0.43a 118 9.78+0.49b 174
(mg/g) MH-F 8.88+0.22a 137 9.33+0.67b 30 10.86:0.64b 83
R CcK 0.45+0.11b - 0.2+0.03b - 0.37+0.03b
Proline GTZW50-5 3.30+0.34a 6333 1.19+0.02a 495.0 0.63£0.01a 703
(mg/g) MH-F 0.25+0.08¢ —44.4 0.20+0.02b 0.0 0.58£0.09 56.8

T ARFE/NG R IR R R BT Al — A= W) it 8 b 22 540 .35 (P<0.05); N SR ALFRZL S CK A Hps A 70 5L
Note: Different lowercase letters indicate that the same biomass index is significantly different at the same concentration (P<0.05); N
indicates the percentage increase of the treatment group compared with CK.

Lelliottia aquatilis 6331-17'
Klebsiella michiganensis W 14" (JQ070300)

64~ aMH-F (MK016487)
37|j -FEmerobac.'er ludwigii EN-119" (JTLO01000001)

E4 Yokenella regensburgei ATCC 49455" (JMPS01000045)
Klebsiella quasipneumoniae subsp. 07A044" (CBZR010000040)
Bacillus sonorensis NBRC 101234 (AYTNO1000016)
87 Bacillus glycinifermentans GO-13" (LECW01000063)

81 Bacillus vallismortis DV1-F-3" (JH600273)
38 A GTZW350-5 (MK016485)
75 Bacillus velezensis CR-502" (AY6036358)

| —

0.02

100 Lf’ac{/!trs tequilensis KCTC 13622" (AYTO01000043)

B 3 smAMKEMZEE K GTZW50-5F1 MH-F 16SrRNA £E RS A Bkt
Figure3 Phylogenetic tree of 16SrRNA gene of strains GTZW50-5 and MH-F by maximum likelihood method

Tel: 010-64807511; E-mail: tongbao@im.ac.cn; http://journals.im.ac.cn/wswxtbcn



2576 TEY I8

Microbiol. China

FESAIE S 98.34%, % 5E )& T Enterobacter J&
BELBIFN, SRS RA R Tl RA IR .
GTZW50-5 5 MH-F 1 16S rRNA K:[H 551 FE %
NCBI i, FAFER5 70028 MK016485 Fil
MK 016487,
3 WikE4w

H HO AR A R A e ik %, (A A
i e ik R X —Fp e AR Thag i, [Nt 2k
BB HLA (AR TR B AR s . B H
TRGE AT RE AR AE TR R . e A AR A )
117 ST — R R AR, WIASRE T/ B0 IF
PRI IE A ORI B [ J, N T B0, Dbt
e HAT R RAGH A KGRI A Bk, FRA713H
pU 4 1L NP (LFA Y S D P4 4 rp vy (A
PRI, ATTEAR A S0 R AR AE SRR, AnfE
R EBE. 77 IAA SEIEYE, L Iy AT e
oA AT HAT P A T BB B AR s 35 U0k 2 fie
AR TR, BT R, BAA KA
PAA AR, i HANTY R, I AR AR T
PR B R A TR PER AR, REAR WA SE . 1
ERCR, HAEA MO ISR 2 B e T A K
SO, R ARG AR R TR s 5 — R vk
SR A AR A ORI RAIE , A P A K A LR T
AR R E, TR A RCRAEEZ P £
PRI, 5 U A T A A A i A
P, TR FU S M B T R AR AR RIOR

AWFE LA HT A AR PR T4,
g4 2 15 51} 80 g/L NaCl &bk 58 kk, ¥
X 58 FRUEF T R A A T = i ek 2R gk, i
S — R0k K AR B B T RE R K Z R A £
B iEdE . MO AIRERY], B 2L Re
(A B AR LA R R AR RICR . B R B —HRE K
2 1f1 #T i (Bacillus megaterium) Bk fiE i i X fE ¢
IAA, T FLAE B NAEE A A2 B
PRIV AETE M SYEM A K Z R ARSI TSR
B A T PR A S A, E A R,

YFE AR IR, AMFRBEET
GTZW50-5, JH2-1, JH1-c, MH-F, 31-5, 150ss-2
It 6 KR EA ZRMEA T VR R BRARUEA 158 Rk,
R & BLE VR GTZW50-5 Fl MH-F ELA B0 IR 1
PRAESCR, 7E 0. 50 mmol/L NaCl FRER N B &4
IR T A, REHRZE, R,
#£ 100 mmol/L NaCl T, #IpdI+H 832 k7 14
il PP R ZE, BRI UL A 1 FA UL 6055
AR B TR a2 AR A T BRI 1
RAVER . MR JH2-1, JH1-c. 31-5, 150ss-2 7£
SR PR H R ST A A R b O o R I AT R AR A
M. B —2EE B Pseudomonas syringae
PV.RE A B KR BER , IR ) 04T Z B L
B, THMRPIEF A, G — ek AaE ™ 4 —
SRR SR, et | 27 gk % gt
5 AHAHFFE B A T MR A IR AN R B A
AROR MR AN, AT T — B isE.,

26 ok BLROF O AR PR AR R B, Bk O bR
GTZW50-5 5 MH-F #1755 =ik, XFpaitkfed:
RCR A TIAIE o 35K PR R ZEAS [ 8 T 054 18 /)
AWK bhm . TH ., 8FESEKOR, GTZW50-5 1
PR VR BT AT S B /N S AN A R
i+, MH-F7E 250 mmol/L NaCl FRE B LY
P BRI &, 7 100, 200 mmol/L NaCl ¥ Ji
T/ NEM SRR SR, &5 T%E, GTZW50-5
J&F B. vallismortis, MH-F J&T Enterobacter J& .
O A E 5T & PR B. vallismortis Bk BSO7 B8
AYUER, R EIRETEN AR, BeFhH
WIS RESE I R e R S, X S IRATAFR
28 FAHAT . Noh 2l i x) B. vallismortis 5 T F
7%, WEBAH= A 3R — K (CDPs) AT LAiF SR
BRI s A 2o L R & B bk A T
W9, R BRI QI B A K LA R A
2 4 B 8 B Ak 1 B. amyloliquefaciens® | B.
pumilus?I4: i kN A K E RGBT, (AXET B
vallismortis Xif/IN&2 (A2 A A T OF O 9, A F5E
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Xof ZEALAT BRI A= B U5 4 T 2 R R B A4 T S
TEkL. E. ludwigii X AEH AR A VR LA 5T
Shoebitz 25 & i E. ludwigii fEH I B3 B AAR K K
MWFE AP Yousaf %55 & E. ludwigii 762
Hr SR HTERGEERRE A RUE T, ek
K, A —E AR, E ludwigii %)
PR AWK, PR A E. ludwigii 1# Pk
185-17 FLATfRmis il o, vl A 28 18 hn s bR A A 6
P8BS A S M4 RAIAE, (AT R
PR MH-F B T XA A IE VR AN, FE(Ruk
TR EWIN4E S E, 250 mmol/L NaCl T &%
B R & i, X T AR TR AR AR TE M A
FEAEATDEIER, XFMEALRT

AW T RO EAR R Wi, R8T
R ERE A b GTZWS50-5 Fil MH-F, s
TR A P IR R T SRR AR L SE R TR, R
A=y R A R B AL T R o, R AR
B AL M AN, AR T — T,
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