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Effects of Enterobacter sp. and Pseudomonas sp. inoculation on root
microenvironment of alfalfa seedlings under drought stress

Lazhen Zhang Junjie Yu Yali Xu Huijuan Dai Jinxia
(School of Life Sciences, Ningxia University, Yinchuan 750021, Ningxia, China)

Abstract: [Objective] The purpose of this study was to explore the mechanism of plant growth promoting
rhizobacteria (PGPR) promoting plant growth and enhancing plant drought resistance from the perspective
of soil microecology. [Method] Enterobacter sp. (D1) and Pseudomonas sp. (D2) with multiple stress
resistance and growth promoting potential were selected as test strains, the effects of single inoculant D1, D2
and compound inoculant F on the physical and chemical properties, enzyme activities of alfalfa rhizosphere
soil, rhizobacteria and endophytes diversity and community structure under drought stress were analyzed

through alfalfa pot experiment. [Result] (1) Compared with control, alfalfa seedling biomass in the
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inoculated group increased significantly, pH and conductivity of rhizosphere soil decreased significantly,
and the soil water content and available phosphorus content increased significantly (P < 0.05). Soil alkaline
phosphatase activities of group D1, D2 and F were significantly increased by 92.26%, 141.67% and 72.02%,
dehydrogenase activities were significantly increased by 116.93%, 201.63% and 110.12%, sucrase activities
were significantly increased by 52.54%, 42.80% and 34.43%, urease activities were increased by 54.66%,
33.27% and 121.67%, respectively. (2) Compound inoculant F could significantly alter the bacterial
diversity and community structure of alfalfa root system, increase the richness and diversity of rhizospheric
and endophytic bacterial communities, and promote the enrichment of Chloroflexia, Arthrobacter and
Enterobacter in rhizosphere soil, and enrich Bacteroidetes, Sphingomonas and Enterobacter in the roots.
(3) The correlation analysis between soil physicochemical factors and bacterial communities showed that
soil water content, available potassium and available phosphorus were main factors affecting the bacterial
community of alfalfa roots. [Conclusion] Under drought conditions, plant growth promoting rhizobacteria
(PGPR) could alleviate the damage of drought to plants and promote plant growth by promoting soil water
retention and nutrient transformation, regulating the community composition of root microorganisms,
improving rhizosphere soil microenvironment. The effect of compound inoculant(F) is better than that of
single inoculant, which has the potential of further development and utilization.

Key words: plant growth promoting rhizobacteria (PGPR); drought stress; alfalfa; soil enzyme activity;
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Tab. 1 Biomass of alfalfa seedlings in different treatment groups

Ab 3R Frimi/em R4 /em i EEERT R (g kT N EERTE(g T BT g KT N TR (g D
CK 10.63 + 0.26d 8.02+0.21b 0.32 % 0.09¢ 0.16 % 0.005¢ 0.08 +0.003¢ 0.05 +0.003¢
DI 1240+ 02lc  1037+0.38a 0.52+0.018b 0.29+0.007b 0.11+0.003b 0.09 + 0.003b
D2 13.47+020b  11.33+0.32a 0.56 +0.021b 0.30 % 0.005ab 0.12 +0.008b 0.10 + 0.002a
F 1590+0.23a  11.23+0.37a 0.79+0.018a 0.32+0.00%a 0.18 +0.008a 0.11 +0.003a

T FFIAN RN G FREROR & A KSR ARIA] 225 2 25 (P < 0.05); CK. R ERM; DL JFF it D2. IR mi&ah; F. LS wAER. T,

®2 AREAGEBABEERE TR ERNEEE

Tab.2 Physicochemical properties and enzyme activities of alfalfa rhizosphere soil in different treatment groups

TiH

CK

D1

D2

F

13 pH

S RCEC)/(uS-em™)

8.81 £0.02a

595.67 £ 28.43a

8.63 +£0.03b
519.00 + 18.58b

8.71 £0.04b
452.00 +2.00c

8.73 £ 0.02b
505.00 £ 6.02bc

FKESWC)/% 2.27+0.38b 491+0.53a 5.65+0.37a 5.57+0.11a
AHLFR(SOM)/(g-kg ™ 2236 +2.31b 26.40 + 4.16ab 3447+ 123a 2426 +2.33b
SR (TND/(gkg ™) 0.59 +0.03b 0.66 + 0.03b 0.58+£0.01b 0.74+0.01a
4B (TP)/(g'kg ™) 0.36+0.01a 0.36 +0.02a 0.31+0.04a 0.35+0.01a
L8 (TKO/(gkg ™ 28.22 £ 0.06a 26.85+0.18b 27.77+0.33a 28.01+0.13a
FRAS A (NHI -N)/(mg-kg™ 47.29 £5.03a 56.59 + 7.80a 53.62+7.57a 56.23 £2.90a
A (AP)/(mg-kg ) 64.72 £ 1.52¢ 73.30 £ 0.67b 78.53 £2.33ab 81.35+2.0la

AR (AKD/(mg-kg ™)
TR BERG R/ (U-g™)

JIRBE/(U-g™»
Jii &R/ (U-g™)
HERERG/(U-g7' )

3300.81 +34.03c

179.79 £21.41a

210.93 +35.76¢

19.67 + 6.06b

397.81 £17.25b

197.44 £35.33a

6346.21 +167.87b

326.22 £ 16.41b
42.67 £ 10.09a
606.82 +46.20a

172.14 £ 10.86a
7976.97 +19.65a

281.10 £ 22.66bc

59.33+5.21a
568.07 £ 36.02a

166.87 £ 10.44a
5678.18 +432.25b
467.57 +28.12a
41.33 £4.06a
534.78 £ 16.16a

s FATAN RN G FRERORH A 22 7 B 25 (P < 0.05).
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Alpha diversity indexes of alfalfa rhizobacteria bacteria community in different treatment groups
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Fig. 3 Community composition and inter-group differences of rhizobacteria bacteria of alfalfa in different treatment groups
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Fig. 4 Community composition and inter-group differences of endophytic bacteria of alfalfa in different treatment groups
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