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Abstract: This study focuses on the niche characteristics, interspecific association, and community stability of
dominant species in the herb layer under extreme cold and arid conditions on the Ngari Plateau, aiming to pro-
vide a research basis for the ecological restoration of alpine desert steppes. The results showed that Stipa pur-
purea had the widest niche breadth (12.41). Some species exhibited an asymmetric phenomenon between niche
breadth and importance value, with obvious niche differentiation. The average values of the niche overlap index
and similarity index were 0. 14 and 0. 05, respectively, indicating a low overall competition intensity, and spe-
cies adopted a low-intensity competition survival strategy. Most interspecific associations were not significant,
and the average values of the Jaccard index and Ochiai index were relatively low, with species coexisting in a
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weak interaction mode. The M. Godron model showed that the intersection point of community stability was
close to the theoretical stable point (20, 80), and the herb layer was in a stable successional stage. The study
indicates that the community maintains stability through the dominance of wide-niche species, the differentiation
of narrow-niche species, and weak positive associations. It is suggested that species with similar ecological
habits should be preferred in ecological restoration to maintain interspecific balance.

Key words: Ngari Plateau; Ecological niche characteristics; Niche differentiation; Interspecific relationships;

Community stability
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Table 1 Plot survey records

ST RE 3/ Tr LB E 109 SRR, 327 A HE

M 1X TR 28 3 L 1] HURE 4 B T T35 11 [ Ff 4 5
Region Sampling longitude range Sampling latitude range Altitude range/m  Number of sample points
58 5 Coqén County 84.82006°~85.115169" E 30.0706°~31.59854°N 5211~5276 10
15 /K B Gar County 79.95187°~80.91669° E 31.18935°~32.54492° N 4230~5213 27
Y ELEEEB SouthGerze County  80.01722°~85.53702° E 32.16433°~33.05065° N 4380~4813 25
#:7 B Geé'gyai County 80.81672°~83.02793° E 31.13724°~32.00899° N 4409~4861 25
H + & Rutog County 79.31672°~82.34666° E 32.69839°~34.95183" N 4247~4622 22
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2.2.1 AXfE¥H#sHn WNEIESWEERKE,

Az 57 58 BE 18 ROE 58 R AR X 2 8 (HE BE{H .\ Levins
8 HOFN Shannon #8 £ 4 Fh 07 2k 047 255 VPG (R 2) .
iR RW], B Z YRR X 2 B ¥E R 0.03, 2
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0. 13, I EAEREIE M B h AR L3 . EEAE
3T s R TE A M O 3,01, R AEEH
(Stipa purpuread V4 12. 41 W BAH £ S HIE45 W,
TG B A B 1 9 22 B (Carex moorcroftii) 5 15 11
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A A T8 FE 5 T, Levins 48 80F- #4116 4 5. 39,
Pobia) 22 5 W . S AEENSP 5 R B 5 (Poten-
tilla bifurca) 250 T8 FE 5 e B 5 1 9% R R
JHHE 7o Shannon #5200 %2 45 1 WoR , BE & W Fh 2
RV BIME R 1. 72,6 DR EROR TR (8, 546
BEOP AN Z 382 b S X e Vs Z R VAT W2 Tk, 1
(Pennisetum centrasiaticum) 55 %% H2 25 50 ¥ F 53 fik
BN,

KEFHE E Sy m 80 w8 AES
AL 4 B AR OB R E A B R R AR SE A
P, 5 505 20 09 7 B05E U5 R F B BCE RS 5 5158
J& WA B 3 AR S P AE S T A R R s
VR FH A% O Mo A7, T S BE 5P (Stipa tianschanica)
DAZE A S0P Ul D Rl ) 45 g M E R X
B RS B BRI TR, FL3E 5 B AR AL R R AR
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FERLH

A 25 T8 BE AR OGP o A R (R 3D, AR
EACHEP R A 22 8 5 S R B E EAC =
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JE 56 BE 255 RN o A B TR S AL, e
F UL i i AF X 22 B R IR B N G BERE AR )
Fift s AHXT 2 2 5 Levins A4£ 25 58 2 45 %000 1B 3% Bk
(r=0.074,P>0.05), JZ W4y Fh R P 3515 ¢ DR A
FHT™ B8 1Y SR g 43 Ak, i 58 48 51 58 A X 22 B 48 30X
0. 06, Levins 46 i ik 21. 03, ¢ ] H 3 5o 5 04 5%
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Table 2 Niche breadth-related indices of dominant species in herb layers

é’ﬁ.}f‘ﬁ' . ki fﬁ)@%f}"“ ERE Levins (B,) Shannon (B,)
Abbreviation Plant name Relative abundance Importance value * Y
sp EALEL S Stipa purpurea 0.06 12.41 21.03 3.25
KP = W R Kobresia pygmaea 0.19 6.75 2.19 1.25
CM BT Carex moorcroftii 0.06 5.66 2.02 1.46
PB TR SR Potentilla bifurca 0.02 4.77 19.28 3.10
or [E V> Orinus thoroldii 0.02 3.58 3.93 1.63
KM KRAE#H Kobresia macrantha 0.13 2.96 1.90 1.08
rC W )R FE Prilotricum canescens 0.01 2.81 4.78 2.19
PS PEAFIEZE Polygonum sibiricum 0.04 2.36 2.75 1.38
SI W2 Stracheya tibetica 0.03 2.01 7.23 2.35
KR A 5 Kobresia royleana 0.02 1.98 3.46 1.54
FO F¥ Festuca ovina 0.02 1.97 2.73 1.35
FR 5 Festuca rubra 0.01 1.95 4.87 1.70
AW WD Artemisia wellbyi 0.01 1.76 3.21 1.48
ST K BEFT P Stipa tianschanica 0.01 1.68 3.17 1.38
CS b W% A% Chamaerhodos sabulosa 0.01 1.45 5.96 2.22
LP 55/ KGR Leontopodium pusillum 0.01 1.44 6.86 2.14
PE % Pennisetum centrasiaticum 0.01 1.31 1.87 0.66
SA i BT AT Saussurea andryaloides 0.01 1.23 4.92 1.77
PP B FL SR Poa pratensis 0.01 1.10 1.70 0.78
LD FERE Lasiocaryum densiflorum 0.01 1.03 4.07 1.72

VE R T A4 TR
Note: Latin names of species are abbreviated hereinafter
FEA Y Levins T8 BN i 2 IEAH O (r=0. 638, P<<
0.01) , 3= WAL F 4 Pl e 2ok 58 A= 25 7 5 s I [ 1 %
F Az, H Tz B IR R AT 6E ) #F — 25 5 Shannon
Z KV 48 BOE Rk B 3F E A E (-=0. 896, P<<
0. 001>, 181 4N 55 A 25 0 W) b 52 AL 50 Fn 4 g 3¢

() Shannon 48 043> %124 3. 25 F1 3. 10, Xt B 7% 2 ke
DUk 2. 8 EH 5 Shannon F850Y 25 1F A XE =
0. 502, P<<0. 05)TE S , A 34 i ik e 26 A A 58 J3E
T A TRV 22 BRI I DG T B T O AR TR
PR 53T Az A5 43 AU/ B G (B i AR S R

R3 ASMBHEEBEXES T

Table3 Correlation analysis of niche characteristic indices

AR 22 B il ST R % ARG EL
Relative abundance Importance value Levins index Shannon index
LiPSEA:- 1
Relative abundance
A 0.51" 1
Importance value R*=0.22
ES'@ R Ed 0.07 0.64" 1

Levins index R*=0.04 R*=0.03
T RIEEL 0.15 0.50" 0.89™" 1

Shannon index R*=0.03 R*=0.21 R*=0.79

% P<<0.05,**% P <C0.01, *** P<<0.001, T

Note:* P<<0.05,** P <C0. 01, *** P<C0.001. The same as below

2.2.2 AAGEFTERHM MNESHESHESN
e R A CRALET MO, 25 BT 5cds SOk
26.59, R ¥ {E R 0. 14, BHUERE, R EES
(O=0 YR A 744 5 BT E 8.95%, i
VO B ) o o) 38 A A R A S A R T SR
4r561.05% I Rh AT (116 X)) 2 [i] il A= 2540 T B 4

BRT O, FAAEANREENEIEMALES ZS.
Hor,0,=0. 5B R AUA 1A, 5 S W R £
0.53%, M55 /N K G F (Leontopodium pusillum) 5
W B X B 2§ (Saussurea andryaloides) ;0. 5>0,=>0
(9 b XA 115 A4S, i BBl X 80 60. 5200, iX 48 4))
o B A BT R A AR U 0 SRR S TE v B
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PRI X8 R, B AR 13k 20 A ) F i 2R 7S 47 1 & R
JEE BN , B DM AR o WD, 22 K0 e 7 B IR

AR B — SR B A W) b 1) T i
A SRR D T

R4 EAEMBMASHNEBRB(ETH) BAUEER(GELR)

Table 4 Niche overlap indices (lower-left corner) and similarity indicesCupper-right corner) of dominant species in the herb layer

Sp KpP CM PB OT KM PC PS SI

KR

FO FR AW ST CS LP PE SA PP LD

SpP
KP
c™M
PB
oT
KM
PC
PS
SI
KR
FO
FR
AW
ST
cs
Lp
PE
SA
PP
LD

0.02  0.17
0.02
0.29
0.24
0.00
0.08
0.22
0.07
0.26
0.00
0.27
0.27
0.09
0.00
0.18
0.31
0.00
0.09
0.00
0.16

0.27
0.03
0.15

0.05
0.00
0.00
0.05
0.12
0.11
0.40
0.11
0.41
0.43
0.20
0.13
0.19
0.08
0.38
0.45
0.00
0.20
0.09
0.28

0.02
0.00
0.02
0.02
0.00

0.18 0.00
0.02  0.00
0.03  0.02
0.15 0.02
0.00  0.00
0.00 0.12

0.00
0.06
0.26
0.14
0.15
0.00
0.21
0.26
0.34
0.16
0.00
0.00
0.00
0.00

0.15
0.01
0.12
0.12
0.20
0.13
0.04
0.00

0.12
0.38
0.44
0.26
0.14
0.40
0.09
0.34
0.26
0.06
0.17
0.21
0.00
0.39
0.42
0.11
0.44
0.00
0.28

0.37
0.00
0.13
0.24
0.13
0.45
0.15
0.16
0.40
0.00
0.00
0.26
0.43
0.00
0.40
0.11
0.34

0.00
0.00
0.00
0.20
0.11
0.00
0.00
0.22
0.14
0.15
0.08
0.00
0.00
0.00
0.00

0.00
0.26
0.18
0.10
0.32
0.21
0.00
0.00
0.21
0.00
0.00
0.00
0.15
0.09

0.00
0.00
0.00
0.31
0.00
0.00
0.00
0.14
0.20
0.00
0.29
0.00

0.47
0.28
0.14
0.07
0.08
0.41
0.44
0.00
0.28
0.00
0.30

0.14
0.00
0.04
0.19
0.02
0.01
0.01
0.00
0.27

0.00
0.00
0.11
0.14
0.23
0.32
0.00
0.35
0.00
0.20

0.00
0.60
0.03
0.17
0.00
0.02
0.08
0.00
0.09
0.00

0.01
0.19
0.06
0.04
0.00
0.02
0.00
0.23
0.01
0.00
0.03
0.13
0.00
0.00
0.00
0.17
0.00
0.13
0.00
0.00

0.02
0.01
0.00
0.07
0.03
0.00
0.03
0.00
0.00
0.02
0.00
0.00

0.00
0.00
0.00
0.01
0.05
0.00
0.05
0.00
0.00
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