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Abstract: The impact of global climate change on ecosystem function determines the status of population and community
succession, and since arid areas are unique, they have become a hot spot for studying biological responses to environmental
change. We used a sample plot method investigation to explore the response of plant niche to the soil water and salt gradient
of the Ebinur Lake Basin. Based on a study of moisture, salt content, and plant niche characteristics for arid desert areas,
the changes in community composition and niche responses to soil water and salt at different gradients were analyzed. The

results showed the species composition of communities had a reverse " V" pattern along the water and salt environmental
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factor gradient (from high to low) ; these phenomena indicate that the interaction of water and salt concentration was the
main reason the distribution of vegetation types was restricted. The niche breadth of Populus euphratica, Reaumuria
soongorica, and Haloxylon ammodendron were larger than those of Tamarix ramosissima, Alhagi sparsifolia, and Glycyrrhiza
uralensis at high saltwater soil environments. The niche breadth of Nitraria schoberi and Reaumuria soongorica were larger
than those of Halimodendron halodendron, Glycyrrhiza uralensis, and Halocnemum strobilaceum at moderate saltwater soil
environments. The niche breadth of Haloxylon ammodendron, Karelinia capsica, and Reaumuria soongorica were larger than
those of Halocnemum strobilaceum at low saltwater soil environments. These phenomena indicate that the ecological niche of
a population was not only determined by soil moisture and salinity, but also the ecological characteristics of the species in
the desert area. At the species level, the niche overlap of the populations with large niche breadth between other species was
generally large, but the niche overlap with smaller niche breadth species was not necessarily small; however, at the
community level, there was a positive correlation between niche breadth and niche overlap. These phenomena indicate that a
similarity in resource latitudes increased the niche overlap between the low niche breadth species, and the relationship
between them was redundant when there was a transformation of niche breadth and niche overlap from the species to the
community scale. The soil water and salt gradient showed a nonlinear correlation with community ecological amplitude. The
distribution pattern of high water and salt in the soil had a certain promoting effect on the niche breadth of the community,
while the distribution pattern of low water and low salt had a limited effect on niche breadth. The synergistic effect of soil
water and salt determined the status of species in the community and determined the direction of community succession to

the positive and negative poles.

Key Words: nonlinear structure model ; soil moisture and salinity ; community composition; niche breadth; niche overlap
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euphratica) 2% ( Haloxylon ammodendron) FAR|( Nitraria tangutorum) |E& %8 ( Reaumuria soongorica) 5 JTUT
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Fig.1 The location of the plots
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75 R D R Hh A8 LA AR B 22 8] R TSR IR
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AR e AR )R 7 P AEL D A g B AR AR RN 55 B SR RO AR AR, A0 I GETH RIS R AR B A
Wy i) B A Ry = ONIRT 22 B ARG A3 32+ AFX S B8+ AR 285 B8 ) /4, B AWy 4 = (ARDNS 22 B2 DX 2 32
XTI ) /3, T A gy e = ORI 55 B HAHXTAURE ) /20770 Jovh MR 22 18 = (SERR A ) 2 B/ 4B i i %
JEZ ) x100% , AHXSHRE = (FEAAE ) 0945/ 42 B AE ) (8 ARE 2 1) x 1009 , FH X 535 B2 = (P 4 1) o B/
AEVRAR ) B 35 BE Z ) x 100% , AHX 155 3 = (AP ) -2 i B2/ A AR ) A ~F- 240 8 JBE 22 1) X 100%
1.2.5  FREA SO ABFTE 7 ik

(1) A58 R Levins'™ 42 H1J5 28 Colwell ™ INAUB B 1537 15 .

B, = l/ri P

o, B oA A SOLTERE , Pij = nij/Ni ,n, HW)Rh ; TEGEIR j ERYE S, N R TR RS
A E SR Z A P AR TR TR b Ay S S W R TR I B RS S A0 R LA L], - DA
T8

(2) A7 HEE R Pianka S ESREE .
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T
1.2.6  FEIEAS01 00 BT HE Tk
R P o 10 EE A, %o A AN 9 I B (LA T IS, AU 189 SR SR B 1 AR 2 T
1.2.7 7 REURAY
7S Z B (Varying Coefficient Models ) ! A7 EVE A 2540 5 B X6 7K 6 10 7 497 40F 74 4047, B 0 245 4
LU
B =a(U)X, +b(U) +¢,i=1,2,-n.
B, =B(X) U +b(X) +u, j=1,2,,n.
K, BN BEE AR AL TR s X O B3R oy, U 3K A o (U) ARSI RSN FEEL, b (U,) A AL
WEEI i AT Y5 s B I REIE AR AL S0 B X, 3SR 03 U R3EK 43 B (X)) ARFR A ALK RN H6 %, b
(X,) SRR R, j T P
1.2.8 Fdiaodr
IKER RIS HTTE SPSS 20.0 A7 ; A 4 Az A5 67 % 87K R i i A 1iEFE R 15 5 ( Version 3.4.3,R Core
Team ) H1 2R AR R BT 5347, FHH ggplot2 B AHET 722 8] ; B A Microsoft Office Excel 2013 X} 54 #E4 7 i
IRFITTEE ;38 H Origin 8.0 X A A 25467 FE (B AE A

2 FHRMSH

2.1 FEYIBER R AR SOKER R

R AT ZAR A ARAA Y 9 B 16 J& 16 Fh & g A, b S L AR JE Fidh 2 24 SR (3 JE 3
Tl FNZERL (4 8 4 F) o BT IEMEAREE R SRS DLAD 3 b, Fl 4y 8 Bl 13 Fh, Hh oKk 1 A 8345, /ME KR 2
RN ( Tamarix ramosissima) ,BEAR 2 Fh . FH R4 3 ( Halimodendron halodendron) ; 2FHEAR S Fh . &
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Ee agme] AR ERTOTCRIER 9 K ( Halocnemum strobilaceum) ; FEA 3 B H ¥ ( Glycyrrhiza uralensis) . f5735
FIAEAESE . 15 20 F1 30 SAF 7 R A E A MR R, T4y 28 /A7 Bl , 2k T3 28 M Jr LR K 70
FER T HEAT RGBS W AR 5 PR A A SUMES &, TR 53R 3 D /KERBREERF N (R 1) , 4 45 R
IEERFEANE

BEN 1, 1 4512 #2-2 A1 WR-15 35 ( Ass. Populus euphratica-Haloxylon ammodendron-Apocynum venetum-
Phragmites australis) G5 FEML 1.2 17, 225045 T B H 5w S5m0 30T 2 0 St T /KB s DX AR R G Y
TG AR B EEE SN R AR A T R A ETOUR S AR FIEAESE . A 1
ek E iR,

BE I, ERTUT T HEAR -2 12 -EE B 48 ( Ass. Kalidium foliatum || Populus euphratica-Haloxylon ammodendron -
Reaumuria soongorica) ,f13%5 3—6,8—17,19,21—23 1 25—28 22 AE T, 2500 1B H: 5 F3 7 6 ] ¥k 301
x| 13 AP AT B, O SC ) TR B YR, 200 £ ST L MR LAV A A
YRR BRI R 3, R R A MR TR FEAESEFNES AR SRR SRR

FEM TIT, 3% g 3 | | 83 442 #R-E8 & 48-4E fE 48 ( Ass. Alhagi sparsifolia || Populus euphratica-Haloxylon
ammodendron-Reaumuria soongorica-Karelinia caspica) , G & FEHE 18,24 F1 29, F=H 4341 7 B 0] Jo 7 38478 ) e V0
A b A A SR 2 TR B AR AR, BRI = D FE AR A A R UM B R T R, N 1
Tk SRR,

F1 WRREVMBHFLBRIAEEHE(FHE)

Table 1 The plant community types and environmental characteristics of the study area

LA A R

HEVE = Soil water Soil salt BEJ7 Quadrat Plant commu:l

Community code content WC/ % content SC/ (g/kg) Y
mean+SD mean+SD ype

TARG-HAR -2 A R- 1 25
I 17.59+0.83 6.42+0.35 1,2,7 Ass. Populus euphratica-Haloxylon ammodendron-

Apocynum venetum-Phragmites australis

3_6, 23 L2y
RS STUR |7t b EE S5
I 9.69+1.95 4.72+0.74 19 21_&3 Ass. Kalidium foliatum | Populus euphratica-
é 508 ’ Haloxylon ammodendron-Reaumuria soongorica
BRBEH 1 | AR -1 AR -EE T S e AL
I 4.2040.57 3.4540.46 18.24.29 Ass. Alhagi sparsifolia || Populus euphratica-

Haloxylon ammodendron-Reaumuria  soongorica-
Karelinia _caspica
L. =K H R B (U RE Y4 1, Community T of the high saltwater soil environments; IT; H 7K £k + 3 BR 85 (O B 7% 11, Community 11 of the moderate

saltwater soil environments; I ffk7K £f + HEFRIE AU FETE I, Community IIT of the low saltwater soil environments

2.2 N[EIKEREEEHETE T R0 AR A7 8 B AR S S

AR ERBRE N AR REAE A0 S T A SR I 1 2500 R Ay EE T Se MR MR EL AT 45 v A AR 28 5
FEAH, 5351124 0.994 .0.994 F10.977 , {EASAN 55 56 RN H 5 9 A= 25007 9 BE(ELAEAIR , 3o 0.3335 11 ZRALR , (AN
EEL LA AESOITERE , /050 0.899 F110.879 , T4 E4 il A H 5 0H A T HAb A, 43514 0.045 £ 0.
066; 111 AT b AeAb S MEE B S A B M AEBALSERE , 43318 0.992 ,0.967 F1 0.922, 1 5 AR A AE S
PLTERERLAR, 7 0.333(F 2) , SRR UL, AN RIZKEME BT 5] — Wy Fi 9 28 0L 58 B A AE 22 5 R IR AT e [R] —
IRERBR BT A AR A T A ir 22 5%, FLh EE EE SR AR A5 /K b i 38 ELA ¢ v ) AR AL T8 AL, 1T R AR Y
AT K AR B 10 A 25407 5 B (B X8 /N

XPAS [ T ST Rl AR 80 & 1 TR 45 SR W] ZEREVR S8 1 vh i R MEEE S 5 HAbY)
ol 8y A AN T B XA VR, AN R 8% e ol P A S EE S (B s, O 1 (AT 3 S A A P 4 A 25 A T S (D
AN, Hrb g3 5l A R RN B ) B S (BRI, 0 0(3R 3) o TERFTESEBY 1L p U RIEE & 58 5 HAL P B 1Y
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AT B R P PR EEE S A (R, 0 0917, B RRIAH 5 5 A Yy B 14 A 25 FE B 4 A
G, HR BRI S AR ERTUR F 15 AR LB SR H B LU R AR S H R B R AR, (R 4) , BEVEEDY
LR, 54 AR EEEE S MIAEAE S S ALY b 4 A 250 3 B (R 5 vy, EUREAII R 1 R ) A 207 T B (LA 5
o 0.998 , #h AR F A B E S RAK, N 0(5£5) .

F2 FEKEHET 13MENHESUEEE
Table 2 Niche breadth of the 13 plants in Water-Salinity Properties
IKERBEEE N SR A A

P Db (fRIFR) Plant communities of water-salinity properties

No. Species ( abbreviation ) | " m
1 % Populus euphratica (PE) 0.994 0.693 0.666
2 ¥tk Haloxylon ammodendron (HA) 0.977 0.705 0.992
3 M Tamarix ramosissima ('TR) 0.333 0.475 0.638
4 843 Halimodendron halodendron ( HH) 0.487 0.045 —
5 13l Nitraria schoberi (NS) 0.932 0.899 0.617
6 EBITUR Kalidium foliatum (KF) — 0.799 0.623
7 595 K Halocnemum strobilaceum (HS) — 0.132 0.333
8 IRIEH Alhagi sparsifolia (AS) 0.333 0.721 0.821
9 EEEELE Reaumuria soongorica (RS) 0.994 0.879 0.922
10 B A R Apocynum venetum (AV) 0.893 0.772 0.804
11 1EAESE Karelinia caspica (KC) — 0.245 0.967
12 725 Phragmites australis (PA) 0.926 0.473 0.553
13 HEE Glyeyrrhiza uralensis (GU) 0.333 0.066 —

FrT =" ARMOKEE BB N A Z

RI BHEXRVINEVESKERE

Table 3 The niche overlap value of community type I

YIF Species PE HA TR HH NS AS RS AV PA

HA 0.975

TR 0.633 0.478

HH 0.647 0.798 0.000

NS 0.948 0.973 0.357 0.750

AS 0.633 0.478 1.000 0.000 0.357

RS 0.988 0.996 0.515 0.743 0.979 0.515

AV 0.927 0.976 0.471 0.868 0.908 0.471 0.956

PA 0.942 0.977 0.337 0.780 0.999 0.337 0.978 0.920

GU 0.567 0.546 0.000 0.236 0.719 0.000 0.590 0.361 0.697
FRE LI 2

R4 BELRINNEVESHCESRE

Table 4 The niche overlap value of community type II

Y)F Species PE HA TR HH NS KF HS AS RS AV KC PA
HA 0.673
TR 0.479 0.401
HH 0.307 0.219 0.000
NS 0.821 0.843 0.674 0.150
KF 0.662 0.606 0.704 0.000 0.837
HS 0.294 0.303 0.308 0.000 0.221 0.248
AS 0.808 0.640 0.557 0.097 0.767 0.759 0.361
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YIBh Species PE HA TR HH NS KF HS AS RS AV KC PA
RS 0.766 0.784 0.658 0.274 0.917 0.809 0.243 0.736
AV 0.606 0.758 0.573 0.147 0.850 0.810 0.205 0.684 0.807
KC 0.380 0.338 0.618 0.000 0.401 0.423 0.427 0.518 0.385 0.304
PA 0.365 0.531 0.331 0.100 0.566 0.701 0.067 0.528 0.697 0.693 0.164
GU 0.248 0.518 0.000 0.000 0.193 0.080 0.328 0.101 0.124 0.130 0.168 0.075
x5 BEXINMMNEYESNERE
Table 5 The niche overlap value of community type III
YIF Species PE HA TR NS KF HS AS RS AV KC
HA 0.761
TR 0.969 0.747
NS 0.950 0.735 0.998
KF 0.586 0.795 0.726 0.755
HS 0.678 0.544 0.839 0.873 0.865
AS 0.903 0.877 0.801 0.766 0.496 0.394
RS 0.679 0.972 0.615 0.591 0.645 0.332 0.886
AV 0.480 0.932 0.499 0.498 0.802 0.425 0.662 0.920
KC 0.887 0.967 0.892 0.884 0.826 0.698 0.899 0.895 0.827
PA 0.259 0.794 0.192 0.172 0.469 0.000 0.595 0.885 0.903 0.612

CRAHEAALTE A AL E A AT R AR 2R 1L A I R AL 58 BE KT 0.8 W4 Fh
5 A PR 60.00% ,15.38% ,45.45% , KT 0.2 B9 515 0.00% ,23.08% .0.00% ; ) &2 A 1,11
AL A B E AR 0.8 R 50 51 o5 T A R %) 37.78% ,11.54% ,43.64% , TR T 0.2 15 515 F 8.
89% ,24.36% ,5.45% (1€l 2) , A BAREVE A 1 AN T RO A 50 SE BE R, I H A B R A S E &, i
7% L1 FPAE %) A 5L B8 BE AR, oA S B (WA, TERFIE K P B2 BRI A S 00 e B 5 AR S S
Z ISR TTIL (I 3) , i Z e — B L HA BE MR (R =0.45, P<0.01) , 50 58 B K
FRPEE , oA 2507 B A K, AR A7 S8 FE B/ N R R, A S BB (E A/

2.3 FEVEAE ST R AER B me B ARAE

R 7 22 RO 43 B 4 7 A 2 8 X K o O 1 45 SR ] 4 i e B 4, 43 B BRL (1) 19 S 80
[a(U,) JRIEEEIN [ b(U,) ] HIAAZE R, M £, 24 3K /N T 6.06% 0, 4= 07 R 8 5L [« (U, ) 1/
F 0, LB X BV A S R RN 1, 2, F3EIK AP KT 6.06% 1, A= 2507 23800 F8 K0k F 0, Ui BH
ERIY I RETE AR 2SR S B IE ROV 1Y, T 25 3K 055 T 6.06% 1}, AL S A3 8 BT 0 (| 4) s IR A %
JEER XA A RN B IR 28 0 A= A B 2 3K 20 i s/ S I REAR R B (1 4) o [ 4, 3 Sl R A A
(4) SB[ B(X,) | FIEIEI b(X,) | RILEEER R, 24 L b I3 /INT 4.87 g/kg I, AR S ALK RN

REB(X) 1/NT O, BEWIK /3 X T A S AR R IR 1, )2, 3R 53 KT 4.87 g/kg B, A 1K BK
MR T 0, BEBHZK 20 X e Az A 2 22 B AE 0N 1, T 224 4958 70 45 1 4.87 o/kg B, AR A KRN 16 5K
LT 0K 4) s TEART FEK AT A SN B, B V& A= 250 W 2 -3 45 ()l S BRRRAR A a3 (T 4) . B
KUk, 7 7K B ER 1 K ER BN | B AR A 2K 3R W PR RIVE T, 32 B2 3R R T ka3 AR AR
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