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Abstract:In order to clarify the relationship between plant diversity and soil physicochemical properties of
Atriplex canescens plantations in the sandy area of Southern Xinjiang to provide a scientific basis for the
construction and restoration of vegetation in this area, A. canescens shrubs planted in the desert front of
Southern Xinjiang sandy area were taken as the research objects. The changes of plant diversity and soil
physicochemical properties of A. canescens shrubs with different planting years (1-,2- and 4-year-old) were
studied. The correlationships between diversity indices and soil physicochemical properties were analyzed.
The principal component analysis method was used to evaluate the plantation status. The results showed
that 1) thirteen plant species belonging 6 families were found in the A. canescens plantations,and the Mar-

galef index,Simpson index,Shannon-Wiener index and Pielou index of each planting age were in the order
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of 2-year planting age land™ 4-year = the 1-year-old land > bare land. 2) Planting A. canescens could in-
crease the content of soil SMC, TN, TP, AN and AP,and reduce the content of soil Sa,pH,TK and AK.
And with the increase of plantation age,the content of soil SMC, TP and AP showed a trend of "increased
first and then decreased". The soil TK showed "first decreased and then increased". The soil SOM, TN, AN
and AK increased gradually,and the soil Sa and pH decreased gradually. 3) The contents of SMC, TP and
TN in soil were significant or extremely significant positive correlated with the community Shannon-Wie-
ner index,Simpson index and Margalef index, but there was no significant correlation with the Pielou in-
dex. The diversity index was mainly affected by soil TP and TK content in shrub layer and herb layer. 4)
Principal component analysis showed that diversity index,SMC, TP, TK and SOM contributed significantly to
shrub stands,and the comprehensive scores of each forest age were 4- =>2- > 1-year-old > bare land. Planting A.
canescens can improve the plant diversity index and improve the physical and chemical properties of the soil.

Key words: Southern Xinjiang sand area; Atriplex canescens; plant diversity; soil physicochemical property
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Table 1 Basic overview of the sample plots of Atriplex canescens

o B /m P it THWE/mm BECD %ﬁ%iﬁf/
144 0.62 0.5X4.0 0.45X0. 39 12.4 16 4 900
2 4 0. 94 1.0X4.0 0.92X0. 85 21.4 53 1 886
4 A 0. 89 1.0X4.0 1.20X1.11 27.3 47 1 450
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Table 2 Plant composition and important values of different years of cultivation
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WARZ =2E o oy il e Bl (Alhagi camelorum) 33.33 79. 24 26.74 31.90
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e AR VU RE (Atriplex canescens) - 18.25 14.79 54.28
R HHEATE K (Halostachys caspica) — — 5.21 0. 64
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Fig. 1 Plant diversity index of the plantations with in different planting years
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Table 3 Physico-chemical properties of soils of the plantations with different planting years

FE b SMC(%) pH Sa/(g kg D) SOM( %) TN/(g+kg D
o 0.9620.11b 7.41%0. 08ab 12.6320. 56a 0.3620.13b 0.0220. 00c
1 4R 1.6140. 16ab 7.44740.05a 8.984+0.01b 0.0840. 00c 0.03-0.00b
2 4E M 1.7940. 25a 7.3620. 13ab 8.67+=1.89b 0.3740.00b 0.0320.00b
4 AR 1.7240. 66a 7.2740.05b 7.962.2b 0.9470. 03a 0.0620. 00a
L TP/(g - kg b TK/(g+ kg D AN/(mg -+ kg D AP/(mg -+ kg D AK/(mg+ kg
b 0.7240.11b 20.290. 6a 25+3. 61c 1.0640. 06¢ 319.8440. 1a
144 0.89+0. 04ab 15.9340. 79b 35.17+12.55hbc 1.954+0. 1a 204. 844 5¢c
2 A 1.1740. 3a 13.6720. 54c 48.6743.55b 2.0220. 25a 232.43427.47b

4 R4 1.0840. 05a 15.4140.47b

86.3318.08a 1.46=20.08b 309.82+5.01a
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Table 4 Correlation between plant diversity and soil physico-chemical properties

JZIR EA=2Y SMC pH Sa SOM TN TP TK AN AP AK
V& H, 0.617" —0.241 —0.650"  0.444 0.567  0.782" " —0.890" "  0.56 0.581 —0.218
D, 0.647" —0.277 —0.688"  0.47 0.638" 0.756° " —0.925°" 0.621° 0.6 —0.246
T, 0.215 —0.526 —0.149 0.524 0.361  0.492 —0.438 0. 425 0. 047 0.258
R, 0.648" —0.228 —0.732"" 0.259 0.524  0.827"" —0.849""  0.498 0.673" —0.368
AR H, 0.157 —0.21  —0.132 0. 289 0.057  0.659 —0.724" 0.159 0.121 0.232
D, 0.187 —0.288 —0.087 0. 379 0.162  0.645 —0.670" 0.236 0. 059 0.298
J, 0.222 —0.387 0. 141 0.423 0.309  0.405 —0.417 0. 24 0. 041 0. 256
R, 0.172 —0.011 —0.308 0.163  —0.087 0.706"  —0.800" " 0.085 0.114 0.209
AR H, 0.331 —0.356 —0.143 0.47 0.225  0.647 —0.797" 0.436 —0.126 0.435
D, 0. 264 —0.471  —0.168 0.553 0.333  0.574 —0.772" 0.526 —0.201 0.493
Js 0.178 —0.515 —0.225 0.503 0.319  0.51 —0.767" 0.514  —0.194 0.453
R, 0.158 —0.028 —0.05 0. 367 0.229  0.512 —0. 14 0.132  —0.047 0.324

. o* Fn P<C0.05, * * Fn P<0.01, R,.D,.H,.J, A3 9 #E Y% Margalef 45 %% . Simpson 1§ %0 Shannon-Wiener #& % f1 Pielou 5 %% ;
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Table 5 Principal component analysis based on plant diversity and

soil physico-chemical properties

EN'%

EEL D
1 2 3
Shannon-Wiener 5 %{ (H ) 0.975 —0.086 0.009
Simpson 8 %((D) 0.978 —0.086  —0.084
pielou 0 (J) 0.721 0 —0.338
Margalel 5% (R) 0.908 —0.17 0.193
SMC 0.735 —0.178  —0.167
pH —0.478 —0.584 0. 632
Sa —0.782 0.048  —0.398
SOM 0.398 0.878 0.14
TN 0.727 0.594 0.016
TP 0. 807 —0.054 0.45
TK —0.919 0.274  —0.046
AN 0.72 0.634  —0.036
AP 0. 642 —0.693  —0.193
AK —0.33 0. 865 0. 206
J7 2 BTk () 56.09 23.214 7.498
ES Wi SE7P) 56. 09 79. 304 86. 802
k6 EERSESRBER
Table 6 Score coefficient matrix of each component

F sy

EiEE7N
1 2 3
Shannon-Wiener 5§ 5t (H) 0.124 —0.026 0. 009
Simpson 8 %0(D) 0.125 —0.026  —0.080
pielou #8440 (J) 0.092 0 —0.322
Margalefl #5850 (R) 0.116 —0.052 0.184
SMC 0. 094 —0.055  —0.159
pH —0.061 —0.18 0. 602
Sa —0.1 0.015  —0.379
SOM 0.051 0.27 0.133
TN 0.093 0.183 0.016
TP 0.103 —0.017 0. 429
TK —0.117 0.084  —0.044
AN 0. 092 0.195 —0.034
AP 0. 082 —0.213  —0.184
AK —0.042 0. 266 0.196
T ETTHRE () 56. 090 23.214 7.498
it stk E O 56. 090 79. 304 86. 802
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