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Abstract: [ Objective ] It is of great significance to vegetation restoration in and eco-remediation of saline-alkali soils to

unfold researches on microbial community diversity in the rhizospheres of salt-tolerant plants in saline-alkali soils. [ Method ]
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In this research, the biolog ecoplate technology was used to study soil enzyme activities and metabolic function diversity of
the microbial communities in the rhizospheres of six salt-tolerant species of plants species in saline-alkali soils North
Yinchuan. [ Result] Results showed physical and chemical properties and enzyme activity of the rhizosphere varied
somewhat with species of the plant. Compared with bare soil, rhizosphere soils of the salt-tolerant plants were significantly
higher in soil enzyme activity, especially the rhizosphere soil of Medicago sativa in the activity of three kinds of soil enzymes.
In general, the average well color development (AWCD) of the rhizosphere soils increased with the processing of culture and
in terms of AWCD, the five species of plants followed an order of Medicago sativa (MX), Achnatherum splendens (JIC),
Tamarix chinensis (CL), Panicum virgatum (LZJ), Sophora alopecuroides (KDZ), Lycium barbarum (GQ), all being much
higher than that in the bare soil (CK) (P<0.05). The soil microbial community in the rhizosphere soil of Medicago sativa was
the highest in Simpson index, Shannon index and MclIntosh index, and followed by that of Achnatherum splendens, and the
two differed significantly from that of the others (P<0.05). Soil microbial community in the rhizosphere soil varied with
species of the plant in ability to utilize carbon resources. The one in the rhizosphere soil of Medicago sativa was significantly
higher than that of the others in carbon utilization ability (P<0.05). Carbohydrates were the main carbon source for soil
microbes in rhizosphere soil, and followed by amino acids and carboxylic acids, and amines the last. Principal component
analysis demonstrates that the main carbon sources that differentiated between PC1 and PC2 were carbohydrates and
carboxylic acids. [ Conclusion ] All the findings demonstrate that all the indices are higher in the rhizosphere soil than in the
bulk soil or soil of the bare saline-alkali field, particularly in the Medicago sativa and Achnatherum splendens fields, which
demonstrates that the plants significantly improve functional diversity of the soil microbial community, thus contributing
positively to nutrient recycling in the rhizosphere micro-environment in saline-alkali lands.

Key words: Saline-alkali soil; Rhizosphere microbial; soil enzyme activities; Community diversity; Biolog method
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Table 1 Physicochemical properties of rhizosphere soil relative to species of the salt-tolerant plant

CIRS
=31 AL e X X HAAE AR AT
Electric
Sampling pH Organic matter/  Total N/ Total P/ Total K/  Availliable N/ Availliable P/ Availliable K /
conductivity/
site (g'kg™) (gkg') (gkg') (gkeg") (mgkg") (mgkg") (mgkg™)
(mS-em™)
MX 8.16f 15.63b 0.75b 0.62a 23.44¢ 34.18b 1.53f 139.3g 0.47f
LZJ 9.25a 16.99a 0.81a 0.61ab 24.13b 28.66¢ 4.33¢ 298.0b 0.32¢g
GQ 8.57d 15.40b 0.70c 0.61a 21.03f 40.43a 8.75b 260.9¢ 1.59¢
Jjc 8.66¢c 8.42d 0.64d 0.55d 22.16e 40.79a 3.77d 369.8a 0.89d
CL 8.4%¢ 13.81¢c 0.58¢ 0.59b 22.91d 33.08b 2.86e 191.6f 1.83b
KDZ 8.86b 14.49bc 0.72¢ 0.61ab 26.10a 21.32d 2.86¢ 275.7d 0.74e
CK 8.93b 13.96¢ 0.48f 0.58¢c 21.03f 15.44¢ 9.45a 293.1c 2.03a

T Al =SB AR R S8 R R A B 8] 22 575K 5% B3 /KF; MX: 144, LZ): MR, GQ: MIfE, KDZ: 5, JC: M
W, CL: ##Il, CK: #H1, TH. Note: Different letters in the same row mean significant difference at 5% level; MX: M.sativa, LZJ:
P virgatum, GQ: L. barbarum, KDZ: S. alopecuroides, JIC: A. splendens, CL: T. chinensis, CK: bare soil. The same below.

HiZ 2 Al LIE H, SHRBAHLE, 6 Mfe! MARC . R BB, BRI, 3 PR
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Table 2 Soil enzymatic activity in rhizosphere soil relative to salt-tolerant plants

FEHb TN G g it DR
Sampling site Invertase / (mg-g'-d™") Urease / (mg-g'-d™") Alkaline phosphatase/ ( mg-g'-d™")
MX 14.26+0.49b 0.66+0.03a 0.60+0.06a
LZJ 8.77+0.10¢ 0.60+0.01b 0.64+0.05a
GQ 17.02+0.82a 0.58+0.03b 0.42+0.04b
JIC 8.50+0.08cd 0.19+0.01e 0.36+0.01bc
CL 8.30+0.21cde 0.29+0.02d 0.21+0.02d
KDZ 8.04+0.23de 0.50+0.02¢ 0.43+0.05b
CK 7.76+0.09¢ 0.11+0.01f 0.29+0.02cd
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Fig. 1 Temporal variation of AWCD of the soil microbial
community in rhizosphere soil relative to plant
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Table 3 Diversity index of the soil microbial community in rhizosphere soil relative to plant

E51

Sampling site

T

AWCD

TRAGRH

Shannon index

A BRIER D

Simpson index

eI U

Mclntosh index

MX 1.102+0.064a 3.104+0.069a
Lz 0.118+0.010¢ 1.994+0.012d
GQ 0.093+0.014c¢ 2.175+0.106¢
1iC 0.473+0.023b 2.633+0.047b
CL 0.139+0.043¢ 1.723+0.082¢
KDZ 0.133+0.016¢ 1.629+0.079¢
CK 0.043+0.002d 1.998+0.084d

0.950+0.004a

0.796+0.105b

0.798+0.061b

0.917+0.006a

0.779+0.059b

0.712+0.023b

0.756+0.028b

7.041+£0.076a

1.752+0.072cd

1.564+0.084d

3.431£0.118b

1.860+0.206¢

1.787+0.081c

0.658+0.049¢
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Fig.2 Carbon source utilization rate of the rhizosphere soil microbial community relative to plant and carbon source
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Fig. 3 Principal component analysis of metabolic functions of the
soil microbial community in the rhizosphere relative to salt-tolerant
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Table 4 Carbon sources loading factors of PC1 and PC2 in PCA
s e
el
Category
Category of carbon JK#Y) Substrate PC1 PC2 JIK#Y) Substrate PC1 PC2
of carbon
source
source
R
R/ ES p-H E-D-H B MY 0.851 —0.176 | Carboxylic TR 0.767 0.006
Carbohydrates acids
DR BE/ I b 0.977 0.121 o~ TR -0.392 0.579
i~ R M 0.465 —0.747 DAL TR 0.957 0.002
D-H 0.925 —-0.244 DR 0.971 -0.013
N-Z Bt-D i % b, 0.838 -0.176 DY FURH I R 0.972 -0.157
D44 — b 0.921 -0.358 TN R i Y T 0.655 -0.616
a—D-FL 4 0.911 -0.032 A FRE R 0.848 0.100
DY-FUHER - R 0.807 0.320 lies KM —-0.354 0.816
D, L-o—WaH i 0.962 0.249 Amines JE I 0.971 0.220
1l IR A 2 0.964 0.185 (D78 2R iR 0.686 0.566
Phenolic )
LKA TR 0.989 0.045 4-FR IR R 0.966 0.225
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N JANRES 13 0.983 0.021 ntiR—40 0.978 0.192
FHERSS . A . ]
LRNE R 0.968 0.146 | RAEWHK it 780 0.990 0.051
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L2251 0.768 0217 | Polymers oI BIkS -0.281 0.591
LA AR 0.901 0.123 S 0.979 0.185
HE®-L- AR 0.974 0.210
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