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Construction of drought-tolerant and growth-promoting microbial commu-
nities and their growth-promoting effects on crops under drought stress

LI Jie, SONG Ziwei, HAN Qian, YU Xiaoxuan, MENG Qingxin, MO Jixian
(College of Life Sciences and Agriculture and Foresiry, Qigihar University, Qigihar 161006, China)

Abstract: In response to the threat of drought stress to crops, this study isolated and screened multiple drought-
tolerant and plant-growth-promoting bacterial strains from the farmland soils in the Meilisi Daur District of Qigihar City,
Heilongjiang province, where wind erosion has led to soil desertification. The results of the drought tolerance analysis
showed that strains N1, N6, N8, K5, and J7 performed well. Analysis of plant-growth-promoting traits revealed that the
selected strains exhibited multiple beneficial properties, such as phosphate solubilization, potassium mobilization,
siderophore production, and secretion of indole-3-acetic acid ( IAA). Through antagonism assays and maize growth
promotion experiments, Priesti sp. N6, Bacillus sp. N8, Pseudomonas sp. KS, and Acinetobacter sp. J7 were identified as
the preferred strains for the construction of the synthetic microbial community DSM. The application of DSM exerted positive

effects on the growth of mung beans and wheat under drought stress. Compared with the control (CK) , both crops showed

significant increases in plant height, seedling fresh weight,

75 B #A: 2024-12-05

ESTE  RITA BB AROEA BN 55 245 H (145400453)

BN 5(1998-) 2, INERFF AL B -TFo0 A BF5E 4 1 chlorophyll content, while the root-to-shoot ratio decreased
TEIRABHEY Y, (E-mail) joyceleepp@ 163.com by 34.04% and 40. 63%, respectively. Additionally, the

BIFAEE : S48, (E-mail ) mojixian8208@ sina.com application of DSM significantly enhanced the activities of

seedling dry weight, root length, root fresh weight and
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antioxidant enzymes, including superoxide dismutase (SOD) , peroxidase (POD), and catalase ( CAT), in the leaves of

mung beans and wheat. It also reduced soil pH and increased the content of available phosphorus and available potassium in

the soil. The synthetic microbial community constructed in this study provides a new strategy for sustainable agricultural

development in arid regions.
Key words:;

bean; wheat; growth-promoting effect
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1.1 #RE5EFRE

AW AR R A T R IR VLA S5 5 IG R T Mg
BT IRR I X 32 KU e e ) B0 - 498 v AL B4 Ak
M, LB K5I B R 10,00 g BERHRH 5.00 g,
NaCl 10.00 g.pH 7.0, %% F7K1 000 mL, PKO JoHl
WEE 9% 35, # % M 10.00 g, Ca, (PO, ), 5.00 g.
(NH,),S0, 0.50 g. NaCl 0.20 g, KCl 0.20 g,
MgSO, - 7H,0 0.30 g.MnSO, 0.03 g.FeSO, - 7H,0
0.03 g [ 0.50 g, 2B F7K1 000 mL,pH 7.0,
fRBR R SR HE  RERE 10. 00 g (NH,),S0, 0.20 g MgSO,
0.50 g NaCl 0. 10 g.CaCO, 0. 10 g B A1H} 5.00 g,
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FBF7K1 000 mL,pH 7.2, Kings 55573 A H Pk
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6000 ( PEG-6000 ) 5% 1l - 5 45 {47, 28 C, 120
r/minfE AR 72 h, BB B IR A T LB B4R
ReFedt 37 CHERIEF 72 he PREREEIESE R
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% Microsoft Excel 2017 %44 B8 15 47 3 P
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Fig.1 Colonial morphology of bacterial strains on LB agar media
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Fig.3 Plant-growth-promoting capacity of different bacterial strains
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Fig.4 Bacterial antagonism test
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Table 1 The effects of different microbial communities on the growth of corn seedlings

[Gakics WIRE S ERBRE (em)  FKEE(g) EATE(g)  ERRK(em) M L

CK - 20.71£0.13d 1.74+0.03de 0.16+0.01bc 7.16x1.21¢ 0.66+0.03e
DS1 N1/N4/N6/N8/A5/K5/]J7 24.12+0.21b 1.87+0.02cde 0.15+0.01c 16.73+1.77ab 0.57+0.01f
DS2 N4/N6/N8/A5/K5/]J1 25.67+0.50a 2.23+0.04a 0.22+0.04a 18.47+1.68a 0.70£0.03e
DS3 N1/N6/N8/AS5/K5/17 24.75£0.51ab 2.09+0.06ab 0.18+0.01abc 19.26+0.73a 0.78+0.02¢
Ds4 N1/N4/N8/A5/K5/)7 22.17+0.26¢ 1.91+0.02bed 0.15+0.01c 16.36+2.43a 0.86+0.01b
DS5 N1/N4/N6/A5/K5/])1 21.24+0.69¢d 1.71+0.01e 0.14+0.01c 12.96+1.80b 0.74+0.01d
DS6 N1/N4/N6/N8/K5/]7 24.16x1.39b 2.05+0.05abc 0.21+0.02ab 17.65+1.35a 0.56+0.01f
DS7 N1/N4/N6/N8/A5/]J1 21.79£0.18cd 1.83+0.15de 0.22+0.01a 18.46x1.75a 0.94+0.02a
DS8 N1/N4/N6/N8/A5/K5 21.70£0.46¢d 1.72+0.07e 0.16+0.02bc 20.78+0.57a 0.88+0.02b

CK OB AR bR . — SRR, RSB S A R/ING RN AR A A7 35 225 (P<0. 05) o RAPEE R B+ bR

2.6 ETF 16S rDNA EER S FEMFETE

K5 R SCm s 5 AT Rk & T 2T R & ( Bacillus )
YR, JC T I W o e, B TR bR N6 N8 JT 1Y
16S rDNAFER Y PCR 938 =4 A0 P i, 5 3 A4~
F Bk 16S rDNA % X P 31 4 BE 43 90l R 1 444 bp,
1449 bp .1 418 bp, 7E GenBank [ £ {8 ] Blastn
HEA TR 28, I3 i A AU EL X, (5 MEGA 7.0
U T 2 Em T R G R, R E 5 BT

TNo PR N6 VCTC B 5 g ) 0 J Ry 3 B A A TG I
( Priestia) ,FHUEETE 99. 77%., kK N8 DT B it 25 1t
VS R AT R (Bacillus ) |, RIVEFEEE R 99.77% .,
PR J7 AL e = P TR R AN AT TR (Acinetobacter )
FARLEE A 99.86% ., R, #4 BBk N6 N8 .J7 433l fiir 44
M Priestia sp. N6 Bacillus sp. N8 Fll Acinetobacter sp.
J7. 3 BEHTRAS B AR A 3L BT 51 1A% GenBank K511
B SA3RIN PQ606362 PQ606363 Fl PQE06364.,



320 LA e ol 3 R 2026 4F 45 42 4 45 2 i

88 Né6

Priestia qingshengii strain G19
Priestia aryabhattai BEW?22
Peribacillus simplex NBRC 15720 DSM 1321

Priestia flexa strain NBRC 15715

Bacillus proteolyticus strain MCCC 1A00365

N8

100

Bacillus anthracis strain ATCC 14578

38 || Bacillus cereus strain IAM 12605

61 ' Bacillus cereus ATCC 14579

93 |J7

Acinetobacter calcoaceticus strain ATCC 23055

0.050

R6 | Acinetobacter pittii strain LMG 1035

100

Acinetobacter pittii DSM 21653 strain ATCC 19004
76 Acinetobacter lactucae strain JVAPO1

99 ' Acinetobacter lactucae strain NRRL B-41902

E 5 ETFI16SrDNA BEEFIINRZEXRER
Fig.5 Phylogenetic tree based on 16S rDNA gene sequences
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