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i 3 ARAA AR GGAR R A A, s LA R4 Wb akae . LA R BRAL A AR AT 4L, [ 5
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R FE) pH (7.0-13.0), %+ & 4k Bachu 26 #9@F 3 &f gk de A S ATM 2, R S AP ohse b w3 Rk e it
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A AR I T4 W IR AR A E AR R LR d -5 Bachu 26 18 B &5, AT B AR S
QBRI T D T R AAE R R 2BE ST Z AR RS GARAER ., [4
R 1 E 4k Bachu 26 # % % JoH & (Halomonas), H 4%  Halomonas sp. Bachu 26, Z B4 K
R % IR IR 20%, ARG pHAAA 11.0. B4k Bachu 26 ELA EMA M. B R, & 1-
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BTG4, £ IAA & T4 45.885 6 mg/L. Btk Bachu 26 TR ERZA A& £
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Fa KR .

FHEIE: AN Rk, HMUITAEARFME (PGPR); HEJeH,; RA

Isolation and identification of Halomonas sp. Bachu 26 with
plant growth-promoting effect from rhizosphere of Tamarix
chinensis under salt stress

ZHANG Xiaoxia', CHEN Xiaoyue', WANG Qiuyun', ZHANG Guozhi', YANG Xinping?,
DAI Jinping’, LIANG Zhenpu'?*

1 School of Life Sciences, Henan Agricultural University, Zhengzhou 450046, Henan, China
2 Institute of Microbiology Application, Xinjiang Academy of Agricultural Sciences, Urumqi 830091,
Xinjiang, China

Abstract: Salinization is a global soil problem. Plant growth-promoting rhizobacteria (PGPR)
have unique advantages in remediating saline-alkali soils and promoting plant growth.
Screening the rhizosphere microorganisms of Tamarix chinensis, a typical halophyte, and
revealing the growth-promoting effect and mechanism of these microorganisms are of great
significance for developing microbial fertilizers. [Objective] To screen out the microorganisms
from the rhizosphere soil of saline-alkaline tolerant T. chinensis and measure their basic
characteristics, salt and alkali tolerance, and plant growth-promoting effects. [Methods] A
saline-alkali tolerant strain Bachu 26 was screened out from the rhizosphere soil of wild T.
chinensis in Bachu, Xinjiang and identified based on the morphological, physiological, and
biochemical characteristics and 16S rRNA gene sequence. We cultured the strain Bachu 26 in
the media with different salt concentrations (0%—20%) and pH values (7.0-13.0) to evaluate its
salt and alkali tolerance. We then used multiple functional media to examine the
growth-promoting function of Bachu 26 and measured the production of indole-3-acetic acid
(IAA). The petri dishes with two compartments were used to verify the ability of Bachu 26 to
produce acidic volatile substances. Arabidopsis thaliana seedlings were co-cultured with strain
Bachu 26 in common culture dishes, based on which the growth-promoting effect of Bachu 26
on A. thaliana seedlings was analyzed. Furthermore, A. thaliana seedlings and Bachu 26 were
cultured dividually in the petri dishes with two compartments, based on which the
growth-promoting effect of volatile acidic substances produced by Bachu 26 on the seedlings
was analyzed. The growth-promoting effect of Bachu 26 on maize seedlings was analyzed by
pot experiments. [Results] Strain Bachu 26 was identified as a species of Halomonas and
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named Halomonas sp. Bachu 26, with the maximum tolerance to 20% salt and pH 11.0.
Halomonas sp. Bachu 26 could solubilize organic phosphorus, fix nitrogen, and produce ACC
deaminase, IAA, and volatile acidic substances, with the IAA yield reaching 45.885 6 mg/L.
Halomonas sp. Bachu 26 significantly increased the fresh weight, lateral roots, taproot length,
and leaves of A. thaliana seedlings under saline-alkali stress. In pot experiments, Halomonas
sp. Bachu 26 significantly increased the fresh weight of aboveground part, fresh weight of
underground part, and plant height of maize under saline-alkali stress. [Conclusion] The newly
isolated PGPR strain Bachu 26 has a significant plant growth-promoting effect. The findings
provide material and theoretical support for the remediation of saline-alkali soil and
development of saline-alkali tolerant plant growth-promoting microbial
Furthermore, the results will promote the applied and basic research on Halomonas.
Keywords: Tamarix chinensis; saline-alkali soil; plant growth-promoting rhizobacteria (PGPR);

fertilizers.

Halomonas; plant growth-promoting effect
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BRI, 1.2 HIEEEHIE. MEITES5EK 16S
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E 62 5. HHRFEE Bachu 26 438 H B84 E /R
H 6 DX Al X R B N R A AR PR 1 438, HhAC
PR PR
1.1.2 EFRE

R LB 55 BRI 0.5 g/L,
JREF % 1 g/L, NaCl 1.28 mol/L, pH 9.0, HF
Tl A= W H BLRE 2 ORI 40% NaOH 735 pH [HE
9.0)0 ZrHIRHTCHLBERS TR AL | SRR IR L |
RERRER ISR AL . B2 DL R A G F2 5L A1 ADF 3557
SEHATIAE sl . B | R L BT ACC
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rRNA EENELEE

TR TAERHFREL 5.0 g BEX R, A
45 mL KB 2B 7K, I iedRs i 3 5K 7
AHIRAYEERE 2-5 min B HERR . X R
WA TR R R, 15801405010 107, 107, 107,
107 e J3E A58 2 P R AR o 1 5 0 AN Tl A B 114
TR TENR IR A, 430 E 100 pL WA
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TEE FR A 5 97 48 ho BEERAENS 7 1 H PR TR VR (1Y)
YR P Al , BRIBCRL IR VR E 1 T 270 3 IRk
Bi %, 15 BIRE S ALE = R R IR BE T AR A7 B T R A
Y, SRIGHFIE] LB WK 3R T 30 °C 1E
TR IR I, B A 1:1 BB A 50% 1
W, T80 °C {5

FIF PCR § A FREAVA 11 16S rRNA JEH ¥
5, 1Y AN 16S rRNA K[ 514 27F
(5-AGAGTTTGATCCTGGCTCAG-3") . 1492R
(5'-GGTTACCTTGTTACGACTT-3")*", PCR Jx
MK Z (25 pL): 2xphanta Max Mix (p515)
12.5 uL, b FHE5[#(10 pmol/L)#$ 1 uL, DNA
FEAR 0.5 pL, ddH,0 10 pL. PCR JZ i 551 : 95 °C
A 5 ming 95 °C 481 30s, 60 °C iRk 30s,
72 °C FE{H 2 min, 35 PMEIF ;72 °C AL S min,
X PCR F=H I [ T AR TR i) B 4 PR
oy AR UE, W P 45 il ik NCBI (https://
www.ncbi.nlm.nih.gov/)#E17 BLAST HXt, FH7E
NCBI {4l 2 #4713 W o
1.3 Bachu26 ESFLE

B HTA 7% Bachu 26 2R T LB [E{AEE 373,
30 °C {5 B 1597 48 h, WAL IERI KN TBAR .
Fifh | NGEFFEERE . R KRR 5H
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1.4 Bachu 26 FYEIBELNE
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7£ 30 °C. 180 r/min 3555 ODgoo M 0.6-0.8. Fkk
fif £h B 1M E LI pH 9.0 £ FHY 11 NA[H
NaCl ¥ & (0. 20, 40, 60, 80, 100, 120, 140,
160, 180, 200 g/L)F1—AERWE N 0 g/L (HA
P pH AU AR A 0(9)], 6 12 AR il
E 5 BRIV AEEL VR EEAN[F] Y LB AR 758
gk, ET 30 °C fHlE A T EERE R, BhE
24 h WESTTR HAR K/, BN 3 RECEHE,
Tt B RE J7 0 E 1R B NaCl #eJE 4 1.28 mol/L 5544
T 7 AR pHAE, 435124 7.0, 8.0, 9.0, 10.0,
11.0, 12.0. 13.0 (¥yffiH] 40%H NaOH ¥4y
pH {H); BB LL 2% 3R 43 B AN 2R TR
pH {HY LB WK T, & FHEIRIRGE
JK 30 °C. 180 r/min 3%5%; DIAIEHN) LB ik
BrFR RN RALH , 43R 24 h AT WA s e
TEITFGETT AR ODgoo {8, EE M 3 WHCE- A

XTTRARIEA T Ve K Al . 3 E AL U . 4R
ALREFIAT AR ER I 22 o T By i A Y HoR A
FRLZS W) AR AR R T AR ME— Bk T S48 o IR TR
3 4 T 2 T )5 A A S 7 5 SR W A
FEIE
1.5 Ekk Bachu 26 BB EThEEL E
1.5.1 BEAEE. BENE. BE. BR. o
ih ACC B REsRE NEE

FERG SR LSRRI PR AR 3 Ab TR, TR AL 2Rl
5.0 uL. JoHLBSFREL . 2 saR bt | iRk
BRFRIE BB DL AR SR SE R ADF $5 37 2L R
FH B3Ry SR, B ) 8 45 35 IR BL A 4D
3ANEEFRNMAE N AEYFEL, BT 30 °C fHiliE;
FEFAE B 8 d, MERFIEE AL F A ERRA:
KAGO . TOHLEE IR | B2 IR At | fikiREh
FRFRBE b TRR S Rl e g AR B R, I SROR
Bachu 26 HAW#E . i . Mefmee s, i+
TR SR E 17 W B AR KON S RIVE AR RN,
TH S RIS O R R RE T 2 IEAR DG
B 201 D1 R G F5 5L . ADF 353538 F ok K 7%,

M7 Bachu 26 EA W% . 73 ACC JIi 21
e
152 i IAA BEHEE

PRI IAA PR 10.0 mg, FH/DEHICK 2%
RIS FHZENEKEZS 100 mL VERICA30 , B 4%
BB EWR 50 10, 20, 30, 40, 50 pg/mL
PR o 7] 2 mL AR A 2 mL Salkowski
WO, BT HOEA 30 min ZRFIO RN,
H ODs3o A P B AR S IR 22 AR R 26

W R R T LB AR =D, B TEIR
PRGFEIK 30 °C. 180 r/min 555, 45 48 h Bt 2 mL
PR T B0 B0 10 min, 555 F3S A4
T Salkowski i (0 . & T #EAL 30 min S RFEN
RN o A6 BE TN i 5% ODsso K
&, DL ODsso FIE MR ARAR , TAA VR AL AR
2l bR v 2P, 3 A A v R R 1 [ R
. Bachu 26 71 TAA e
153 FEAMEBUEMRAERBRAEE

A5 IE Bachu 26 /2 5 7= A 48 kIR EY) i
AR5 FHAE B 8 15 5 LA fin A R PR 21 (6 v
Fl: pH 6.8-8.0)M Tk, L4 pH
6.8-8.0 MITE/RTEHIN BRI, ATEXIE FI
A 6 o T8 B 2 55 % ML A A in 7 H P21 1)
LB [EfARE S5, — MR R #k Bachu 26, 53—
WA ; LB 6 DRI, K RME T
30 °C BI'EH IR 48 h JFHU, WERBi ik, ik
P53 A EEFRETF SRR, S35 3 AU .
24 h JE Xt TS R RO AY 2 A RESR AT HLE
WREFE 48 h Ja Ky FRILAR LT B 7= A Tt
FCCTACE 24 b J5 W0 (8 R AZT 60725 S i 2150 B
P RV SR AR R, AN € e 21 8
SRyt € U B 7 A R A R R
1.5.4 PEERFEmIRE SN E

5 ODgoo {4 0.6-0.8 FY) Bachu 26 12 43 5l
AP T NaCl #JF 4 1.28 mol/L, pH {4351 K 8.
9 10 FRARRE TR, B FEIEIRZHEIR 30 °C.
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180 r/min K557 , T2 Bachu 26 AIFEERAE ST .
F3P% 12 h 805 mL WK, [a] H AP fin 2.5 ul 10%
BB R BRI TR 48 k57, L 0.1 mol/L AgNO;
T E RIIE NaCl YR JE . 4 BlRG 20 iide AR
R BV A R R

AR AKX (DIHHE CUBHEE Cy.

C=(CxV)/V, (1)

A, C A AgNO; VAR FE (mol/L); VN
T2 B VS AERY AgNOs AR (mL); Vs, A E
IR AR R (mL) ; K CUHREEAF AN (Q2)HA
F%ﬁ'i% N #o

N 5=(Cs 15—C 121)/Cs 5% 100% )

K, Coua WEGFREE T CUREMHTIR B (mol
/L); Couue MEEFER CI P& 5 He & (mol /L),

R 5000 5 ) TR AR B35 7 RUORE 5 1k ) 1 o
HW 4 000 r/min 250> 5 min, T 00 H )
) pH H . MR G IEFERR 1 o

N #=(pH s—pH =)/pH x100% 3)
K, pH w BRI RN pH H; pH -
R G R IR A pH

1.6 Bk Bachu 26 B9{R 4RI
1.6.1 XTHARITT AR 4 R SRIIE

B 7 480 JF (Col) B F ¥ Uk T 5 & T
4 °C UKFiEAL 3 d &

W0 A AR ST T Eh AR AE TT, B T 12
MS EARREFRIER 5 A ERmbE 40F: pH HZE
5.8. pH % 8.0, pH = 8.0 FFMA 2 mmol/L
Y NaHCO; (f&ii#% pH 8+2 mmol/L NaHCO;). pH
JZE 8.0 FIMA 100 mmol/L NaCl (fijfx pH
8+100 mmol/L NaCl), pH #ZE 8.0 FIIA
2 mmol/L NaHCO; #1 100 mmol/L NaCl (f&j#5
pH 8+2 mmol/L NaHCO;+100 mmol/L NaCl), |
R IR FI 40%H NaOH /75 K5 55 3
pH (. HIGFRM ARIMAUZ TR e85
MLHANA 172 MS BRI, FRRn e
A R YRR SR IS 1.5 em A5 574,
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JA 2.0 mL LB ARG FRIE, FEHERE IR MLKHD
6.0 cm ZbRIZ, RILAb R 20 kb FRAT A AR
JERPT-, LB [E AR 323 43 PP T bk Bachu 26,
P55 IR LR B S A BE IR G 1 H 7 PR s 5
i oA IR L, — M5 5 AR &4
1 1/2 MS 5555 5(pH 5.8 .pH 8.0 pH 8.0+2 mmol/L
NaHCO;, pH 8.0+100 mmol/LNaCl #1 pH 8.0+
2 mmol/L NaHCO;+100 mmol/L NaCl), 7
172 MS B3RFETHS 1.5 ecm AbERM R T b1
10 §5, 55— A LB 85575 THF##k Bachu
26, RIS INLE B SSRGS H R .

PR IFAE K452 22 °C, SEBREREE 12 000 1x
Bigg 16 h, MREREHE 8 h, MHIXHEREE 50%, BH
Bi9% 10 do 10 d Jageit i ae Fbe sy s R D R o
REHR WIS BSOS E 4 AR FRET
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IR /N8 — 1 B Kb P4 0 75 5 7R
W 45 F IR R A8
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B ORI Eh 0 SC gk 3 A IS g ER
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TR, WEFIRE R 1 em 247, BAERWE
WHE 10 MEE ., FFEKKH 2 iR, BORES
10° CFU/ML BRI 1:9 A9 HLBIFERE 10 1550 AL
PR, Tl Bk R KRR N 5 mL TR20
B 7 dm—K . 14 d J5 e KRR R, FRaths
R AT S AR
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2 BER540

2.1 [H#k Bachu 26 & E
2.1.1 E#k Bachu 26 B F4HE

9 T Wi E Wik Bachu 26 FITEASSFARE, XF
AT T OGF B AR g .
Pk Bachu 26 MJEAEHHIEN . 76 LB B{AEEF
FERESE 48 h S THVE BARYY 2.85 mm, A I5 RN S
B, k5, FmmR 2 w0 SEHEEA
#EW . KK Bachu 26 #E= [QYLta g2l 8, R
MR R . H R MRS L BR,
Bachu 26 KX/N27k 1.743 3 umx0.457 3 um, 4
ERATR, JOEFA
2.1.2 E#k Bachu 26 A4 T4 (L A4H(E

S T W AE B A% Bachu 26 X £h G 3R 55 4 i 52
PR, XTI ER AR AE 1 AT TN SR SRR
P kR Bachu 26 7F NaCl ¥R 0-200 g/L 4514
Bl A (B 1A), H7E 80 o/L #hik B T AEK
HHEE fr M B Pk Bachu 26 7E pH 7.0-11.0 54 F
Byal AR (K 1B), Horb pH 7.0-10.0 B B AR 34
B, BIEG T bR Bachu 26 fieid A= K AR &%
K. 80 g/L £h¥k ., pH 7.0-10.0,

A AL SN S5 R BN, WAk Bachu 26 B
2 77 R E AL A R A RE T RN A K AR TE
WHIBE 75 BiRk Bachu 26 A FI FHAG 494 . S0
FUBE L REAE L M BTRTRE R R SR
ME—B IR A T A (3R 1)
2.1.3 Eitk Bachu 26 I FLE

16S rRNA HE K ¥ 51 1) PCR 7= 450 345 5 i
7N, Fi kK Bachu 26 fY 16S rRNA J K FEAI K B hy
1 444 bp; ¥4IAE GenBank HEATVEME, &3R5 N
0Q586668. it NCBI KU 2 LX) Fitt i R 45
KEMWE 2), &R ER, FE Bachu 26 HiLH$
Jif B J@ A Bt TRMO1757 (NR 104282) Y 16S
tRNA SLR P SA I Efe s, 1581 99.65%. 456G
TEASFRHE . A TR AR E S F o S5 R, 7]

>

25 96 h

Colony diameter (mm)

“0(-) 0 20 40 60 80 100120140160180200
¢(NaCl)/(g/L)

os]
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1.0 |

ODgn

0.5+

0.0

70 80 9.0 100 110
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1 Bachu 26 B L 560N E

Figure 1 Determination of salt and alkali resistance
of Bachu 26. A: Growth of strain Bachu 26 under
different salt concentrations. B: Growth of strain
Bachu 26 under different pH values. The standard
deviation is the result of measuring colony diameter
three times.

#* 1 Bk Bachu 26 FIBELNELER
Table 1 Physiological and biochemical analysis of
the strain Bachu 26

Test items

Results

Starch hydrolyze
Catalase test

Oxidase test

Only carbon source tests
Glucose

Fructose

Galactose

Saccharose

Xylose

+ o+ + o+

L-arabinose
Citrate test +

+: Positive reaction; —: Negative reaction.
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6 Halomonas alkalisoli M5N1S17" (OM060593)

7 4{ Halomonas urumgqiensis BZ-SZ-Xj27" (NR 149235)
|—Halom0nas xiaochaidanensis CUG00002" (KU221020)
— 10 L Halomonas tibetensis pycl3T (KX953854)

Halomonas zincidurans B6T (NR 109633)

8 r Halomonas xinjiangensis TRM 01757 (NR 104282)

10L— Halomonas sp. Bachu 26" (0Q586668)
Halomonas alkalitolerans 15-13" (NR 116867)

6
8
5

0.0

Halomonas sp. G5-117 (JQ010842)

Salinicola endophyticus CPA92" (KY999931)
Halomonas anticariensis FP35" (NR 029113)
Halomonas rifensis HK31" (NR 117775)

2 ET 16S rRNA EFFFHH9 2 BIEHK Bachu 26 IR G L B

Figure 2 Phylogenetic tree of strain Bachu 26 based on 16S rRNA gene sequences. Maximum likelihood
phylogenetic tree based on 16S rRNA gene sequences showing the phylogenetic position of strains Bachu 26".
Bootstrap values (>50%) based on 1 000 replicates for the maximum likelihood method are shown at branch
nodes. Bar: 0.01 substitutions per site. GenBank accession numbers are given in parentheses.

DA 78 P Bk Bachu 26 J& T SRR L, 4%
HAw 44 4 Halomonas sp. Bachu 26,
2.2 %k Bachu 26 BUIRE IHRE R
22.1 AXHLEE WMANE. B BE. o
ik ACC B EEgEE TR0 E

i 3 7E A [F] A T B S S B R A b 4 R
Bachu 26 HIWHZ B A A= ThRgRetE:, S5 RER,
BBk Bachu 26 7652 4055 573k 1] LUJE A% B
B, wEEA S AR EAN HE HC (D/d)N
2.267 048, T 7E TOALEE FIRERR £h 45 77 3L I JCiE I
B H B, UiBHFERR Bachu 26 EUA ##A FLBERY )

g, NEAEITCHLBEMEA R IIEE; Rtk Bachu
26 TEBZI D TCRRGFRHEAM ADF 538 Bayym] A
K, B HEAT U™ ACC B RE S8 3).
222 4rih IAA RUBE

FEXTH R Bachu 26 P22 TAA #4756 &
B, ARIEARIEE IAA 456, L TAA
W RE AN AR TIAE T ARERN £, 15 20 hR i 2
T2 H y=74.595x-2.525 6, S5 45 [ #k Bachu 26
TE ODs3o ZAIMEEE R 0.649, 2 e HAE
NaCl 1.28 mol/L, pH 9.0 £/ N/ IAA Ay
J 45.886 56 mg/L.

3 &%k Bachu 26 EARIEEEFE LHNEKER

Figure 3 The growth of strain Bachu 26 on different identification mediums. A: Mongina medium. B: Ashby

medium. C: ADF medium.

P4 actamicro@im.ac.cn, & 010-64807516



ak/NE S| UEYSER, 2024, 64(2)

615

2.2.3 Bk Bachu 26 BYFEEL & AL

J T fEBT I Bachu 26 275 o] LL3E o B %
FEARER B T B2 2E /R, X7 #E Bachu 26
P REERBRRE T EAT TONE o PR SEIn 25 SR R
76 pH {35109 8.0, 9.0, 10.0 WY& T RH
¥k Bachu 26 J&, RiFRFEAIERZ pH {E55%E N
745, 7.70, 7.92, WA H FEHH A 53
H 6.88% . 14.44%. 20.80%, FFEBEAEIHE pH
AT T R . FREhSCie 45 SRR, Bachu 26
£ pH 4y 8.0 F1 9.0 BN H & Kb AE 1, 24 pH (H
910.0 1, FEERFS 7.03% (3K 2).
2.2.4 Bachu 26 L MER YR EE

T Wi Bk Bachu 26 BTSN & 75 77 A 44
RAERIERYER BT, AT T o PR L LA 46 751
AT T 430 . I PELL (pH 48 7R Y
6.8-8.0)1) LB LA ARG B AR M, F
—M4ERN R AR Bachu 26, 30 °C {88 1555 48 h.,
SELRHA BERRARE Bachu 26 K595 48 h J5 85+

7 2 Bk Bachu 26 FEMEFEELRE S

Table 2 Alkali-lowering and salt-lowering abilities
of strain Bachu 26

Test items pH Results
Alkali-lowering ability 8.0 6.88
(%) 9.0 14.44
10.0 20.80
Salt-lowering ability 8.0 0
(%) 9.0 0
10.0 7.03

SEPMAZZT(1] 4A); K 2 GR350 54 T i
P FIAN TR 24 h, BCE 5 355 97 SR A AR
(& 4B), A BT R 0 8% 3 R 0 AN A (K]
4C). FIRZERRY, Hitk Bachu 26 )74 T K
PERR P 5t
2.3 ¥k Bachu 26 3T RV IRE R

R DR A2 ST $00 R s R e o
P B Bachu 26 X UL R AT AE A5CR 1 S ik 56 26Re
T 5 DAFERBARER 1/2 MS 155755 pH 5.8,
pH 8. pH 8+2 mmol/L NaHCO;, pH 8+100 mmol/L
NaCl #il pH 8+2 mmol/L NaHCO;+100 mmol/L
NaCl,
2.3.1
R

Mk Bachu 26 5GP LG IR0, 7€ pH
5.8 M ARSI, ANAABEME; 7E pH 8.0
AU ARG . B I BCER A
ANHA W EM; 7€ pH 8.0+2 mmol/L NaHCO; 4%
PERRRA . e EE . R B 5 S n(P<0.01),
MARBARE T ARAA XS IRZE, I B A fE
H; 7E pH 8.0+100 mmol/L NaCl, pH 8.0+2 mmol/L
NaHCO;+100 mmol/L NaCl £ 4 F U R I+ M K (2
F N (P<0.05), X fif F AN Fr & 2 B W] 2
AEHEVE (B 5). S5 RSEHT, TEAIRIEh o0 2%
F, BEkk Bachu 26 XU RIST 2 A e AAER

E#k Bachu 26 SHRTTHIEFREE

4 ¥k Bachu 26 ZEPMAOIEFE LIIEFER

Figure 4 Culture results of strain Bachu 26 inoculated in neutral red medium. A: Culture results 48 h after
inoculation of strain Bach 26. B: Results after opening the plat for 24 h. C: Results without opening the plat after 24 h.
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Figure 5 Effects of strain Bachu 26 co-cultured with Arabidopsis thaliana on growth of Arabidopsis thaliana
seedlings. a: pH 5.8; b: pH 8.0; c: pH 8.0+2 mmol/L NaHCO;; d: pH 8.0+100 mmol/L NaCl; e: pH 8.0+
2 mmol/L NaHCO;+100 mmol/L NaCl. A: Pictures of co-cultured experiments. B: Results of co-cultured
experiments. Standard deviation is the individual difference of A. thaliana seedlings under the same conditions;

*: P<0.05; **: P<0.01.

2.3.2 H#k Bachu 26 SHIFEITFREEEFHRE
HR

Hy 2.2.4 45 % 0] 1 Bachu 26 2377 A TR 1t 4%
R, IR UL RS T 5 bR Bachu 26 7EFS
B RE IR . B e 5 3R gk — 2B i 7 A B R
PERRYEY e AR A EH . BFFE 4 R 3
B, 76 pH 8.0 54 T, B v B MIAR £ . AR |
fief T B 2 1 (P<0.05), MR FOE AR B
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Figure 6 Effects of strain Bachu 26 on growth of Arabidopsis thaliana seedlings in isolation culture
experiments. a: pH 5.8; b: pH 8.0; c¢: pH 8.0+2 mmol/L NaHCOs; d: pH 8.0+100 mmol/L NaCl; e: pH 8.0+
2 mmol/L NaHCO3;+100 mmol/L NaCl. A: Pictures of isolation culture experiments. B: Results of isolation
culture experiments. Standard deviation is the individual difference of A. thaliana seedlings under the same

conditions. *: P<0.05; **: P<0.01.

2.4 Eik Bachu 26 % EKHYIBRE R
2.4.1  FEORERRR MM E
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A AR BH S (8] 7)o DR I o e o
15 g/kg 1 45 g/kg VE NGS5 HR ) ER E 55
., LA 0 g/kg BIALFRIE J XTI
2.4.2 Btk Bachu 26 Xt ERKA{BE R
TEERMREE 0 g/kg S50 T FORTESEFD 1 bR

Bachu 26 fi5 H |- fif 55 I 1 1(P<0.05), PRtk
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FKTERERD T H bk Bachu 26 J5Hh F&FE | IR
fitf TAL S E N (P<0.01), BREA P IEA B
o TE 45 g/kg KT EOKAEHAD T E Ak Bachu
26 J Hb I i FE I S G (P<0.05), B R B
(P<0.05), b T fif 545 Bl infE R i 2 (A 8). 45
REW], TEA R ERGUME 257F T, Bachu 26 X &
K G R AR
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Figure 7 Growth of maize under different salt and alkali stress. A: Picture of maize under different salt and
alkali. B: Results of maize under different salt and alkali concentrations. Different colors means different salt
and alkali stress. Standard deviation is the individual difference of maize under the same conditions.
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Figure 8 Growth-promotion effects of strain Bachu 26 on maize seedlings. A: Picture of maize. The left side
is control group, the right side is experimental group. B: Data statistics results of various indicators of maize.
Different colors indicate control group and experiment group, respectively. Standard deviation is the individual
difference of maize under the same conditions. *: P<0.05; **: P<0.01; ***: P<0.001.
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