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Table 1 Soil nutrient properties in different plant communities
HYRET TEHRE H Lk 2R 2% AR A
Community type  Soil depth/cm Organic carbon/ (g *+ kg™1) Total N/(g+ kg~ 1) Total P/(g+kg™1) Available N/(mg « kg=1)  Available P/(mg * kg~ 1)
HETHE 0~10 7.715+0.183 b 0.60540. 061 a 0.27740.032 a 35.933+2.139 a 19. 3334-0. 325 a
Community of 10~20 6. 790=+0. 209 ¢ 0. 32740. 023 be 0. 21974-0. 010 be 21.000+1. 400 b 10. 59440. 359 ef
S. alopecuroides 20~30 5.61740.137 d 0.265+0. 024 d 0.21040.017 ¢ 18. 66742. 139 be 9. 776+0. 830 f
R ERETE 0~10 9.133%40. 209 a 0.36040. 032 b 0. 26540. 025 a 34.533+4.041 a 14. 94241. 294 be
Community of 10~20 7.48970. 158 be 0.27840. 013 cd 0.21940.012 b 12. 600+1. 400 d 16.148+0.779 b
A. splendens 20~30 7.215740. 138 be 0.14640. 023 { 0. 2024-0. 008 ¢ 12.1334+2.139 d 13.005+1. 076 cd
THE V% 0~10 5.92640.209 d 0.208+0.018 e 0.14540.014 d 11. 200+4. 850 d 13.09740. 709 cd
Community of 10~20 5.47140.237 e 0. 22440. 015 de 0.13240.016 d 14.93343.523 cd 11. 38040. 773 de
A. ordosica 20~30 5.42540.079 e 0.198+0. 016 ef 0.12340.008 d 10. 267+1.617 d 9. 620=40. 595 {
FHITURREE 0~10 8.69140. 080 a 0.368+0. 023 b 0. 24040. 025 ab 12. 600+1. 400 d 16.164+0.995 b
Community of 10~20 7.48370. 180 bc 0. 31940. 056 be 0. 24540. 004 ab 20. 067+2.139 b 16. 25240. 661 b
K. foliatum 20~30 4.369740. 402 { 0.062+0.016 g 0.216+0. 014 be 15. 867+2.139 cd 16.42740.423 b

FRRFRR AR R YR % 8] 22 5 B 3 (P<<0. 05)

Note: Different letters mean significant difference plant communities at 0. 05 level.
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Table 2 Quantity and composition of soil microbial in different plant communities
Y HETE T BERE 4% Bacteria H Fungi W H Actinomyces BEE Total quantity
Community Soil depth Hot Hart B Hart Bt Hart B
type /em Quantity/ (X108 « g=1) Percent/ % Quantity/(X105 « g=1) Percent/% Quantity/ (X105 « g~ 1) Percent/%  Quantity/ (X106 « g—1)
HETHE 0~10 6.40+0. 14 Aa 84.17 3.86+0.09 Aa 5.07 8.18+0.15 Aa 10. 76 7.60
Community of 10~20 5.26+0.18 Ba 83.98 2.834+0.12 Ba 4.49 7.2740. 23 Ba 11. 54 6. 30
S. alopecuroides 20~30 4.7940.14 Ca 86. 81 2.0540.11 Ca 3.70 5.2740. 22 Cb 9.49 5. 55
TR BV 0~10 5.6740.19 Ab 82.27 3.99740.09 Aa 5.79 8.234+0.17 Aa 11.94 6. 90
Community of 10~20 4.1440.12 Be 82.52 2.454+0.12 Bb 4. 88 6.32740. 11 Be 12. 60 5.02
A. splendens 20~30 3.9640.08 Be 83.11 2.204+0.15 Ca 4.63 5.8440.06 Ca 12. 27 4.76
W R 0~10 3.7140.06 Ac 79. 61 2.601+0.17 Ac 5.77 6.5940. 13 Ac 14. 62 4,51
Community of 10~20 3.0940. 20 Bd 81. 00 1. 45+0. 07 Be 3.79 5.8140.11 Bd 15.21 3.82
A. ordosica 20~30 2.414+0.11 Cd 79. 54 1. 3740. 13 Bb 4.53 4.83+0.12 Cc 15. 93 3.03
EHTURBES 0~10 5.76+0.17 Ab 83.78 3.524+0.09 Ab 5.12 7.6340. 17 Ab 11. 10 6. 88
Community of 10~20 4.83%40.13 Bb 82. 98 2.474+0.11 Bb 4.43 7.0140. 12 Bb 12.59 5.57
K. foliatum 20~30 4.2940.15 Cb 84. 84 2.0740. 08 Ba 4.09 5.6040. 14 Ca 11.07 5. 06

HARAKREFER A —EYHERR L ERBEER  ARNEFRRRAREYHER — L ERBE2ER (P<0.0D,

Note: Different capital letters mean significant difference at the confidence level of P<C0. 01 in the same plant community among different soil horizon, different lowercase letters mean

significant difference at the confidence level of P<C0. 01 in the same soil horizon among the different plant community.
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Table 3 Correlation between soil nutrient and soil microbial in different plant communities
TR =] il R HE ALK Ex X AR AR
Community type Project Bacteria Actinomyces Fungi Organic carbon Total N Total P Available N Available P
4% Bacteria 1. 000
WA Actinomyces 0. 879* * 1. 000
¥ Fungi 0.945% * 0.940% * 1. 000
EE TR A HLHK Organic carbon 0. 941 % * 0. 965* * 0. 965 * * 1. 000
Community of S. alopecuroides 2% Total N 0.929* * 0.822* * 0.919* * 0. 872 % * 1. 000
2% Total P 0. 797 * 0.720* 0. 796 * 0.773* 0. 899 * * 1. 000
R A, Available N 0. 945* * 0. 776 * 0.922* * 0. 884 * * 0.951* * 0. 867 * * 1. 000
HRLBE Available P 0.962* * 0.774* 0.919* * 0. 865 * * 0. 964 * * 0. 837* * 0. 985 * * 1. 000
4% Bacteria 1. 000
WLk B Actinomyces 0.971% * 1. 000
H# Fungi 0.977* * 0. 985* * 1. 000
TR R A HLHK Organic carbon 0.974% * 0.978* * 0.991 % * 1. 000
Community of A. splendens 2R Total N 0.815* * 0. 859 * * 0.835* * 0. 825* * 1. 000
2B Total P 0. 843* * 0. 883 * * 0. 858 * * 0. 841 * * 0. 882 * * 1. 000
R A, Available N 0.963* * 0. 967 * * 0.963* * 0.979* * 0.736* 0. 806 * * 1. 000
TR Available P 0. 217 0. 237 0. 247 0. 265 0. 565 0.194 0. 147 1. 000
4% Bacteria 1. 000
WA Actinomyces 0.942% * 1. 000
H I Fungi 0. 797 * 0. 815* * 1. 000
T & Pl Organic carbon 0. 637 0.712* 0. 804 1. 000
Community of A. ordosica 2% Total N 0. 148 0. 345 —0. 146 —0. 065 1. 000
28 Total P 0. 722 0. 658 0. 559 0. 363 0. 137 1. 000
BRfF# A, Available N 0. 069 0.124 —0.175 0. 284 0. 351 0. 006 1. 000
B Available P 0.966* * 0.934* * 0. 796 * 0. 603 0.216 0. 857 * * 0. 032 1. 000
4% Bacteria 1. 000
WA Actinomyces 0. 828* * 1. 000
H# Fungi 0.932* * 0. 879* * 1. 000
FHITOTGE% & Pl Organic carbon 0. 808 * * 0.976* * 0. 861 * * 1. 000
Community of K. foliatum 2% Total N 0. 696 * 0.970* * 0. 792 * 0. 969 * * 1. 000
£%% Total P 0. 424 0. 639 0. 390 0. 644 0. 704 * 1. 000
BRfF# A, Available N —0. 643 —0.175 —0.532 —0. 164 —0.012 0. 292 1. 000
B Available P —0.076 —0. 145 —0. 186 —0. 195 —0. 088 0. 401 0. 130 1. 000

X FIRLE 0. 01 K LB FHE, * FIRTE 0. 05 KF L BEMK.

Note: * * correlation is significant at 0. 01 level, * correlation is significant at 0. 05 level.
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Characteristics of Soil Nutrient and Soil Microorganisms Under
Four Common Plant Communities in Desert Steppe

SHAO Wenshan'? , LI Guoqi'? ,CHEN Keyuan"? ,ZHAQ Panpan'’?
(1. Breeding Base for State Key Laboratory of Land Degradation and Ecological Restoration in Northwest China, Ningxia University, Yinchuan,
Ningxia 750021 ;2. Key Laboratory for Recovery and Restoration of Degraded Ecosystem in North-western China of Ministry of Education,
Ningxia University, Yinchuan, Ningxia 750021)

Abstract: The typical desert steppe in Yanchi, Ningxia was taken as example, selecting 4 kinds of common plant
communities in the region,diversity and correlation of soil nutrient and soil microorganisms in different plant communities
were analyzed. The results showed that the soil nutrient indexes had differences among different plant communities. The
soil total nitrogen and alkaline nitrogen contents of Sophora alopecuroides community were relatively higher, the soil

organic carbon content of Achnatherum splendens community was higher, the soil nutrient was generally poorer in
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Artemisia ordosica community, the soil available phosphorus content of Kalidium foliatum community was relatively

higher. The quantities of 3 kinds of soil microorganisms in all 4 kinds of plant communities were different form each other

in the same soil layer of different communities and in the different soil layers of the same community,but the quantities of

soil microorganisms in 4 kinds of plant communities were bacteria™>actinomycetes>fungi. There were differences of the

correlations between soil nutrient and soil microorganisms in every index among 4 kinds of plant communities. The

relations of various indexes of S. alopecuroides community were the most close,that of A. splendens community took the

second place, that of A. ordosica and K. foliatum community were more complicated. Thus, according to the

characteristics of soil nutrient and soil microorganisms of different plant communities,and provided a certain reference

basis for desert grassland restoration and management.

Keywords : plant communities;soil nutrition;microorganism;desert steppe
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