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Abstract; Study of desert ecosystem diversity is of great significance for maintaining the stability of desert communities. As
an important component of biodiversity, plant diversity plays an important role in maintaining the function and stability of
community ecosystem. In arid and semi—arid areas, the increase in drought will have an important impact on plant diversity,
which in turn will affect the stability of the community. Therefore, soil water content is a key factor affecting the diversity
and community stability of desert plant. We studied the changes of plant diversity, community stability and other soil factors
along the soil water gradient in Ebinur Lake basin. From July to August in 2017, a 30 mX3600 m transect was established
north of the Aqikesu River and divided into sixty 30 mx 30 m quadrats. In each plot, plant abundance, height, and
diameter at breast height were recorded. Soil characteristics were analyzed, including water content( WC) , soil pH(pH) ,
soil salinity (SA), soil organic matter( SOM) , total nitrogen (TN) , total phosphorus( TP ), available phosphorus( AP ),
and nitrate nitrogen ( NN). Firstly, the sampling plots were divided into three water gradients by cluster analysis and

included high water (W1) , middle water (W2) , and low water( W3) gradients. Secondly, we studied the changes of plant
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diversity, community stability and other soil factors along the soil water gradient. Finally, we screened the soil factors and
added them to the structural equation model (SEM) to discuss the main soil factors affecting plant diversity and community
stability under different water gradients. The results showed that; (1) with the decrease of soil water content, Shannon-
Wiener index (H), Simpson index (D), Pielou index (J), Margalef index (R) and Inverse coefficient of population
density variation (ICV) all showed a downward trend. Moreover, when the soil water content was lower than 4.65% , the
overall diversity and community stability of desert plants decreased significantly (P<0.05); (2) There are differences in
soil factors affecting plant diversity under different water gradients. The high water gradients were soil nitrate nitrogen and
soil organic matter, medium water gradients were soil pH, and low water gradients were soil total nitrogen and soil organic
matter; (3) Soil factors (soil salinity and organic matter) have a significant impact on community stability only the soil
environment is appropriate ( P<0.01); (4) Species diversity has significant effects on community stability under three
gradients ( P<0.001). There was a positive correlation between plant diversity and community stability. The research results

are of great significance to the restoration of vegetation diversity and community stability in the study area.

Key Words: desert ecosystem; plant diversity; community stability; soil factors

AL LR, U 2R A S R AR E R C R — BRASE AP WM ARG
oMY LR SRR SNl S5 I R AL E S5 R AE A e 0 T 4 4%,
Y ZREEAE LRSS AE S R AR IR MR e Ml 5 S M i) 2 RS2 B 2 B H 7
(REM, et Y ROK IR AF  Ho AR A A K I B AR R RETE A 26 A
oA 22 B L MR R S HBR A B S X R T R VF AL A AL T 5
R KA BN AR R B I FZ RGP 72— AREE IPCCH™ U, 347 3F phy T iy A =07 10 9 %
St Rl A S R G T R AR AU S QRSN e T RO TR IX, R A4 s R A 24
M7= A Y BT MRS B, BT ORTRI K AT BRI | RS T WA ) 22 PP 5 T A
Z ISR, UL BB RY) Z2 REE SRS AR P LS I 1 s o T B B KA 2 REE A R 3 S5 7
VR R E MR R GE S S SRR

JAESE TR 2 REE 2R T B, Ok B2 1 [ N A I R T O TR 2 AR R B o
A 2RI BRI E 1) 25 [ AL 2 22 2 REME R (i AR [ 58 155 A 25 2R 8 DR U R R 11 3t LR
B A HEE T Miss , — B RIS ARMENR B2 B RS R BUR RIS S R G AL o A A R
BN R R R 22 B A3 BE (X AR T AR A2 AT, A G BRI IR 0 AR R R f A e 2 2R R
BT, 5 S0 0 05 S A i 1 A T AR IR g A 7 AT RT I B AR P AR e M . Hallet 552 B R K
A, R R E R R . BT AW 2R —Re O R I A5 R W], — 3 Z A7 76 1E A
S AR RARRME T OE R JFRA —BUNEE . 5 BRI RFSY £ B A T AR SR B R X
V2R BT ARUE PR RO R W, T AE A MBEST E D HOG T A W) 2 M S I AR 8 M B 56 2R A A4
W P ARA 0 ZEAE T X TT AN [RI R 73 B0 BE D AR 2R PE S VR AR E MEAH G SC R BIE ST, LU 7- b
TEAS K 36 BE T 5 37~ 54 R AL

ST T D T TR R DAY O D A T A A A BT S SR R K b R B O ELRE R K
G AR DL A BT B BRI N R 3 R, AR SCRASE U LSO AR RS B S 4 4R
PEANRIK 7386 BE N AR 22 R S AR E M X L D] B MR 7 5 A DR LA RO, (1) ABL ) 22 B4 5 G P
KB E IR R K — 35 Z AL 2R 5 (2) ANRIR 3B L B2 AR 49 22 REAE RR v A P A 3 22 - S IH 1 A
Beo bR T FOR AT BT TR SR Y AR U K OB B A S AR TR R E P A 4R LR] , L
S0 3 PO PRI K S B A A PR AR P PR B

http ; //www.ecologica.cn



&t
s

6740 2 SO Eire 41 %

1 #MRERFE

L1 AR5 XA

SE L E R G SR AR X (E82°33'—83°53" N44°31'—45°09" ) fi T skl B PGt (B 1), %
X IRAF IR 5°C , AFHIMOK B2 100 mm , 4F 1478 % B 1300 mm ZE 47, J& T SR T HE OBl P T 520
ZHL X SR B R A Y W R R FE R, A Y M A A (Populus euphratica ) | 12 #2 ( Haloxylon
ammodendron) A ( Tamarix chinensis ) | =S ( Phragmites australis ) . AR ( Reaumuria soongarica ) | % oy i)
(Alhagi sparsifolia) B (Salsola collina) V4534 ( Calligonum mongolicum) %% |
1.2 BFFE XA R R R

FESE L B R A SRR XS B XN, i BT I s i JE 1 — 2% A SRR R0 BE | 3 1 T3]
TE TR, 3R o FER 3 R D8 B AR A, FEAR O A 4l DAL B B R L, AR M R PU AR EE 30 m, B L
AHEE 3600 m,#F 30 mx3600 m FEAF 3481434 60 4 30 mx30 m KEJ5 (& 1),

83° 84° 85° 86°E
T T T T

B2 P W 2R A AR BRI X

440
I

® A iI30 m X 30 meEF

E1 MRRUEBREFSHREE
Fig.1 Location of the study area and the investigated plots

1.3 FEJ7 A Rl R AR

(1)125% 30 mx30 m BIRETTHITA TR AR 22 B Hoh RE AR B8 A S AR B NI ARRE DT ) M 2 Bk i 3 4>
5 mx5 m HEARRETT  FEAKEY) I HEATC SR TETARRE T B S0 28 EREPLIEE 4 1> 1 mx1 m BYFEARETS
AP TCSRAE T N RIS AR 22 MR = e AR AR I i i A/ 564 . FIHT GPS i sk B A b 1) 22 445
JE AR

(2) TEREYAERHERR ) 7 H 2 8 H  ZEME T AR ML -3 53 , FH“ S7 SRAE IR B A R AE 25, BT 0—10 em
10—20 cm ,20—30 em A% SEAIR G SR L AE T IE K, 53— SRS i B AELY 1 ke, 3
ANEEAETPE O S 7 P S2g0 = K1, 0 i)+ 3298 b A0 45 3385 7K & ( Soil water content, WC) 7 &h
15 ( Soil salt content, SC) A HLF(Soil organic matter, SOM) , 28 ( Soil total phosphorus, TP) 4% ( Soil total
nitrogen , TN) 3% ( Soil available phosphorus, AP) A% ( Soil nitrate nitrogen, NN) 845, Hir, &
R PR A I A K HE MR . BRI E Jrikingk 1,

http ; //www.ecologica.cn



17 34 WA A5 RGBT SR ) 2 R S R et 9 DR X o 6741

®1 TEEGERENERZ

Table 1 Soil index and determination method
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Soil factors Method Instrument

57K & Water content Tk WLy 2 — R

pH Y3 H R 7 pH it

1 5% Electrical conductivity % B AN LS54 Y

H P Soil organic matter TR TR I —

4T Total phosphorus FHEAPL ATk SR

4% Total nitrogen YL Ak LI AU

HERWE Available phosphorus 3G Wi pliviii way

fili A Nitrate nitrogen MO ST WOt
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Table 2 Basic statistics of soil water content in different moisture gradient
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Moisture gradient Number of plot Mean/ % Stand deviation Min/% Max/% o
variation/ %
W1 10 17.10a 3.03 12.69 22.48 17.72
w2 22 7.84b 1.58 5.46 10.31 20.14
W3 25 2.56¢ 1.34 0.81 4.65 52.22
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