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Effects of three saline-alkali tolerant growth-promoting
bacteria on the rhizosphere microecology of mung bean
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Abstract: This pot experiment used 3 saline-alkali tolerant growth-promoting bacteria ( Zobellella, Serratia
and Bacillus) isolated from the saline-alkali soil in Daqing area to examine the effects of single and compound bac-
teria on the growth of mung bean plants under saline-alkali stress. The Biolog-Eco board and high-throughput se-
quencing technology was employed to detect the bacterial metabolic function and bacterial diversity changes in the
rhizosphere soil of mung bean after the application of saline-alkali tolerant growth-promoting bacteria. The results
showed that compared with the control, the fresh root weight of mung bean root system increased by 19.27% under
the treatment of the strain S29. The fresh weight and dry weight of mung bean root system increased by 25.85% and
25.00%, 22.93% and 22.73%, 31.22% and 29.55% under the treatment of strains KM1, NM8 and compound
bacteria, respectively. Inoculation of growth-promoting bacteria improved the soil enzyme activity of mung bean rhi-
zosphere and the metabolic ability of soil bacteria. The soil invertase and urease activities under the compound bac-
teria treatment were the highest, which were 1.35 times and 1.16 times higher than under the control, respectively.
The order of average well color development (AWCD) of mung bean rhizosphere soil bacteria when cultured for 240
h was; KM1>compound bacteria>S29>NM8>CK. High-throughput sequencing showed that saline-alkali tolerant
growth-promoting bacteria increased the bacterial diversity and species richness of mung bean rhizosphere soil and

promoted the growth of beneficial Proteobacteria, Gemmatimonadetes and Cyanobacteria. Therefore, saline-alkali
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tolerant growth-promoting bacteria promoted the growth of mung bean roots under saline-alkali stress, improved rhi-

zosphere micro-ecology, and alleviated the damage of saline-alkali stress to mung bean. The compound bacteria had

better growth-promoting effects.

Keywords: saline-alkali soil; growth-promoting bacteria; mung bean; bacterial metabolism function;

bacterial diversity; rhizosphere microecology
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Table 1  Effects of PGPRs on the growth of mung bean plants
- 2R R B 2N WRAH
k38 7N . . . .
Treatment Stem lenothy Fresh weight of stems Fresh weight Dry weight of stems Dry weight
reatment >rem tenghem and leaves/g of roots/g and leaves/g of roots/g

CK 17.13+0.76b 1.016+0.117a 0.410+0.016¢ 0.107+0.012a 0.044+0.004b
529 18.00+1.64ab 1.128+0.182a 0.489+0.015b 0.118+0.019a 0.052+0.004ab
KM1 18.90+0.76ab 1.167+0.184a 0.516+0.018ab 0.123+0.019a 0.055+0.006a
NM8 17.63+1.01ab 1.105+0.218a 0.504+0.032ab 0.116+0.023a 0.054+0.005a
S+N+K 19.70+1.35a 1.318+0.201a 0.538+0.036a 0.138+0.021a 0.057+0.007a

T CK—RILM FRRAC B, S20—E AT bk S29 AL BH, KMI1—H At KM1 AR 2, NM8—fZ:Ffi i bk NM8 AL, S+N+K—IL A bk S29 KM
I NM8 194 & b, R I

Note; CK— inoculate without strains, S29— inoculate with the strain S29, KM1— inoculate with the strain KM1, NM8— inoculate with the strain
NM8, S+N+K— inoculate with the strain S29, KM1 and NM8, the same below.

®2 REEXNFERERTEIEEENINE

Table 2  Effects of PGPRs on soil enzyme activities of mung bean rhizosphere

e W@M&E’Mﬁ B Tﬁ*ﬁé{ﬁﬁ ﬂﬁ%”ﬁﬁ@(ﬁﬁ H’iﬁ@ﬁﬁ'
Treatment Alkaline phosphatase activity Sucrase activity Catalase activity Urease activity
/(mg gt -d™h) /(mg gt -d™h) /(mL g™ - h7h) /(mg gt -d™h)
CK 5.35+0.10d 20.71£1.07d 1.27£0.07a 0.58+0.01b
829 6.70+0.09a 23.60+0.93bc 0.97+0.08b 0.67+0.08a
KM1 5.65+0.11c¢ 23.09+1.43¢ 1.24+0.04a 0.57+0.02b
NM8 5.81+0.06¢ 25.34+0.37b 1.21+0.10a 0.63+0.02ab
S+N+K 6.04+0.08b 27.91+1.15a 1.04+0.08b 0.67+0.02a
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Table 3 Alpha diversity index of bacterial community
i FATEEL T ARAE R ACE 8% Chaol T84 AR
Sample Shannon index Simpson index ACE index Chaol index Coverage/ %
CK 5.567+0.114b 0.018+0.003a 2525.302+19.880a 2483.687+33.402¢ 97.8
S29 5.869+0.187a 0.011+0.003b 2655.577£61.339a 2641.855+70.267a 97.7
NM8 5.864+0.209a 0.010+0.003b 2538.859+116.474a 2520.624+100.027bc 97.9
KM1 5.929+0.121a 0.009+0.002b 2601.393+81.642a 2588.165+48.242abc 97.8
S+N+K 5.867+0.100a 0.012+0.000b 2643.285+32.976a 2618.372+25.135ab 97.8
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