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Drought-resistance regulatory mechanism of plant growth-promoting and
drought-tolerant microorganisms in tobacco under drought stress
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chuan Provincial Tobacco Company, Liangshan 615000, China)

Abstract: In order to alleviate the effects of drought stress on the growth of tobacco, non-antagonistic growth-promo-
ting and drought-resistant microorganisms from the rhizosphere soil of drought-stressed tobacco were screened and identified
in this study, and sterile water was used as control (CK), the effects of drought-resistant microorganisms on physiological

and biochemical indices of tobacco and soil microbial community structure under drought stress were analyzed by root irriga-

tion experiments with single and compound drought-

Y5 B #7:2025-03-11
EE&WH: FHEARRFEILLTH (52570179) 5 o [ H & 828 7 Y
14828 FIRHEL L 30 (SCY 202409 ) ; 78 B 38 38 2 1 141

resistant microorganisms. The results showed that a total of
seven strains with the ability to dissolve phosphorus, pro-

duce indoleacetic acid (TAA), produce siderophore and

HH (€X2025YB17) ' ' '
FEERAr RS (2000=) B . D011 B2 0L 0L BF S/ . 3 3 Ml produce 1-aminocyclopropane-1-carboxylic acid ( ACC)
FMBCEYIIFSE . (F-mail) mxtang2000@ 163.com deaminase were identified. Among them, strain LSN1 had
EERE B3 F | (E-mail) zhpgiu@ home. switu. edu. en; XU 4, ( E- the strongest growth-promoting ability, and strain S2-1 had

mail ) 9038823 @ qq.com the strongest drought resistance. LSN1 and S2-1 were iden-
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tified as Kluyvera intermedia and Pseudomonas lini respectively. The growth-promoting and drought-resistant microorganisms

could improve the agronomic traits of tobacco, reduce the malondialdehyde content of tobacco leaves, and improve the an-

tioxidant capacity of tobacco. Among them, the combination of strains LSN1 and S2-1 had the most significant effect. After

21 days of drought stress, the soil moisture content of LSN1 and S2-1 combined treatment was 63.20% higher than that of

CK, and the soil enzyme activities of sucrase, dehydrogenase, urease and acid phosphatase were 457.14% , 416.91%,

53.54% and 93.80% higher than those of CK, respectively. The relative abundance of Pseudomonas, Gemmata and

Acidibacter was significantly higher than that of CK. In summary, the combination of the growth-promoting strain LSN1 and

the drought-resistant strain S2-1 screened in this study can effectively improve the growth performance and adaptability of

tobacco under drought stress.
Key words:

ance; soil enzyme activity
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Table 1 Growth-promoting and drought-resistant capacity of functional strains

fes HLRAE S
LG VEBERE S 7|0 2 i ) Bk Aok it ACC B LR -
(mg/L) (mg/L) (%) (U/mg) ~

L3N22 457.38+44.19b 28.54+2.01b 23.54+3.23e 0.02+0.011 3¢ 0.78+0.017¢
L5N1 633.30+33.94a 39.55+0.24a 46.67+1.99b 0.01+0.002 8¢ 0.88+0.015b
L5N2 399.71+38.35¢ 26.74+2.31bc 38.23+6.31¢ 0.02+0.002 9¢ 0.45+0.016f
L7N5 457.02+21.74b 6.98+0.47¢ 45.69+2.18b 0.13+0.002 4b 0.86+0.014b
S2-1 391.83+33.09¢ 15.08+0.62d 48.48+1.46a 0.22+0.011 Oa 0.95+0.014a
S2-3 389.55+19.68¢ 29.42+0.67b 28.67+3.89d 0.01+0.000 4c¢ 0.65+0.016d
S2-4 451.22+13.78b 5.07+1.27e 39.63+11.30c¢ 0.04+0.070 2¢ 0.58+0.015¢

[/l — 3 B J5 AN TRl ING S R A B ) 25 57 48 35 (P<0. 05) , ACC 1-Z( IR - 1212

B 1 LSN1EtS S2-1 Bk HILS
Fig.1 Antagonistic test of LSN1 strain and S2-1 strain
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Fig.2 Morphological traits and phylogenetic analysis of strains L5N1 and S2-1

CK .L5N1.S2-1.LS 43 N TR /K HEAR XS B LSNT B IR HEAR AL P S2-1 TV EAR AL B LSNT IR 5 S2-1 R 1 = 1 I HEMR AL 3,
B3 MERERSHMEYIIEE LRGN

Fig.3 Effect of growth-promoting and drought-resistant microorganisms on the growth of tobacco
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$E15 62. 66% 33. 87% 103. 71% 142. 20% .25. 25%
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PRPR R R A M e e Y
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Table 2 Effects of different treatments on agronomic traits of tobacco plant

fb g PR EYil M IR PR LR SbRH T B bR S
(em) (mm) (em?) (g,1 k) (g, 1#%) (g, 1)

CK 19.90+0.82¢ 4.3420.17b 168.63+21.51b 14.62+2.11d 4.000.57h 18.62+2.60c

L5N1 23.57+0.75b 4.660.73b 308.74+66.32a 22.42+2.04c 4.63+0.33ab 27.43+1.95b

S2-1 29.27+3.11a 4.82+0.37ab 366.43+80.76a 27.54+3.99h 4.790.50ab 32.16x4.30b

LS 32.37x1.35a 5.81+0.75a 343.52+41.36a 35.41x1.54a 5.01£0.13a 40.20+2.03a

CK.L5N1,S2-1.1S WA 3 1, [F—318d0)5 R R/ING 833 m Ah #E 0 25 53 .35 (P<0. 05)
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Fig.4 Effects of different treatments on the content of osmotic adjustment substances in tobacco leaves
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Fig.5 Effects of different treatments on malondialdehyde content and antioxidant enzyme activities of tobacco leaves under simulated

drought stress
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Table 3 The rhizosphere soil moisture content of tobacco

AR5 A TR AL R -3 5 K2R (%)

Ab B

0d 7d 14 d 21d
CK  30.22+0.56a 26.87+0.77a 19.05+0.73¢  11.36+0.93¢
L5N1 30.03+0.41a 26.02+0.63ab  21.57+0.70b  12.37+0.85¢c
S2-1  29.70+0.71a 25.69+0.14b 23.77£0.60a  17.11x1.29b
LS 30.56+0.62a 26.50+0.38ab  24.78+0.50a  18.54+0.67a

CK.L5N1,S2-1.LS WL 3 3, [F—F 85 AR R /NG - 8 2R 4k

] 2 5% 8.3 (P<0.05)
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Fig.6 Effects of different treatments on enzyme activities in tobacco-planting soils
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Fig.7 Difference in bacterial community structure in tobacco rhizosphere under CK and LS treatments
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