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Abstract: This study focused on the wetland ecosystem of the Black-necked Crane National Nature Reserve in the
Lhasa River Basin, systematically explores the niche characteristics, interspecific associations, and community sta-
bility of the dominant populations in the shrub layer and herb layer, analyzes the survival strategies, resource com-
petition, and symbiotic relationships of dominant species in the alpine wetland environment, aiming to promote the
positive associations between dominant species and companion species and optimize the community structure; The
results show that: the average value of the Levins index in the herb layer (7. 97) is higher than that in the shrub
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layer (3.27), and the average value of the Shannon index (2.03) is also higher than that in the shrub layer
(1.20), indicating that herbaceous plants have better breadth and uniformity of resource utilization. The niche
overlap index shows that the average value in the herb layer (0. 22) is higher than that in the shrub layer (0. 18),
with more intense resource competition. The interspecific association analysis shows that the shrub-herb layer pres-
ents a positive association as a whole (all VR values are greater than 1). The overall symbiosis of plants in the
shrub layer is stronger than competition, while the resource competition among species in the herb layer is more
intense than that in the shrub layer. The community stability model shows that the Euclidean distances between the
shrub layer, the herb layer and the theoretical stable point (20, 80) are 7. 98 and 22. 77 respectively, and the herb
layer is in an unstable state. The study suggests optimizing vegetation configuration by screening species with
matching ecological habits to enhance community stability, so as to provide a theoretical basis for the vegetation
management of the reserve and the protection of the Qinghai-Xizang Plateau ecosystem.

Key words: LLhasa River Basin of wetlands; Shrub-herb layer; Niche characteristics; Interspecific association;
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Table 1 Niche breadth-related indices of dominant species in shrub-herb layers

| ?TEE ‘ LW 4 B fﬁﬁ%ﬁ AN Levins o (By)
Type Abbreviation Plant name Relative abundance Importance value (Bx)
WEAR)Z BA WL WL /NBE Berberis approximata 0.21 9.19 7.27 2.17
Shrub cp B9 L Caragana pygmaea 0.08 5.16 2.93 1.09
PP I 4 FE MG Potentilla parvifolia 0.10 2.76 2.84 1.39
RP PR KBS Rhododendron primuliflorum 0.11 2.65 2.82 1.19
SM T4 2445 Spiraea mollifolia 0.07 2.18 3.84 1.52
SO WWAEMI Salix oritrepha 0.06 1.86 2.99 1.10
SA ZE ML LAY Sibiraea angustata 0.02 1.22 1.85 0.65
iy JIJE A 55 3% Isodon pharicus 0.05 1.03 3.41 1.30
CJ R )L Caragana jubata 0.02 0.98 1.69 0.62
CE KN Ceratostigma minus 0.01 0.94 1.41 0.55
RS G W4 B #  Rosa sericea 0.04 0.84 5.42 1.96
CM INIHTF Cotoneaster microphyllus 0.09 0.73 1.67 0.59
RO MR 28 B % A% Rosa sericea 0.08 0.67 4.73 1.65
MK H 42 Morina kokonorica 0.05 0.46 4.21 1.51
RM IR JT A BE T Ribes mandshuricum 0.05 0.40 1.97 0.68
RN CA 5 W B Carex parvula 0.42 12.44 18.85 2.98
Herb Ne 2B kL5 Stipa capillacea 0.05 4.35 13.22 2.67
PF 1% Pennisetum flaccidum 0.08 3.36 5.21 1.82
cC KT NEE B Campanula cana 0.09 3.30 9.61 2.39
CD KAE B Carex nudicarpa 0.11 3.05 8.67 2.47
EM T AE P E lymus nutans 0.02 2.80 2.66 1.44
CK B R HE R N Carex kokanica 0.05 2.53 3.56 1.45
PS T HEZE % 2E Potentilla saundersiana 0.04 1.98 17.12 2.94
CS MU B Carex sargentiana 0.03 1.34 1.95 0.68
AM INERAE S Artemisiamoorcroftiana 0.02 1.23 7.96 2.27
LD BRI Lasiocaryum densiflorum 0.01 0.67 9.78 2.49
GU BRI Gentiana urnula 0.03 0.64 9.85 2.51
PH PIEZ B K Potentilla plumosa 0.01 0.56 3.83 1.53
TA = W AN Thalictrum alpinum 0.09 0.43 3.13 1.34
LT HHCW AL Lomatogonium thomsonii 0.01 0.25 4.13 1.49

TE R AR T XA A ERm . T

Note: Species names are represented by abbreviations of their Latin names. The same applies hereinafter
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Table 2 Niche overlap index of dominant species in shrub layer
BA CcP PP RP SM SO SA IP CJ CE RS CM RO MK RM

BA 1.00

CcP 0.20 1.00

PP 0.14 0.05 1.00

RP 0.00 0.00 0.21 1.00

SM 0.15 0.00 0.21 0.19 1.00

SO 0.00 0.00 0.22 0.47 0.39 1.00

SA 0.00 0.00 0.26 0.29 0.37 0.80 1.00
P 0.31 0.00 0.35 0.00 0.66 0.00 0.00
cJ 0.13 0.00 0.00 0.00 0.34 0.00 0.00
CE 0.03 0.00 0.23 0.17 0.19 0.63 0.91
RS 0.24 0.00 0.08 0.23 0.24 0.20 0.22
CM 0.13 0.00 0.13 0.81 0.00 0.00 0.00
RO 0.61 0.00 0.00 0.00 0.24 0.00 0.00
MK 0.26 0.00 0.00 0.00 0.29 0.00 0.00
RM 0.07 0.00 0.19 0.21 0.92 0.38 0.30

1.00

0.27 1.00

0.05 0.00 1.00

0.07 0.32 0.16 1.00

0.00 0.00 0.00 0.21 1.00

0.19 0.54 0.01 0.24 0.06 1.00

0.26 0.74 0.02 0.33 0.08 0.72 1.00

0.58 0.00 0.06 0.11 0.00 0.00 0.00 1.00

K3 HARMBYMESMNEREY

Table 3

Niche overlap index of dominant species in herbaceous layer

CA SC PF cc CD EM CK

PS CS AM LD GU PH TA LT

CA 1.00

SC 0.72 1.00

PF 0.18 0.19 1.00

cC 0.53 0.70 0.34 1.00

CD 0.69 0.36 0.13 0.51 1.00

EM 0.35 0.07 0.09 0.03 0.20 1.00

CK 0.35 0.23 0.01 0.04 0.04 0.28 1.00
PS 0.78 0.68 0.28 0.53 0.41 0.24 0.35
CS 0.27 0.00 0.00 0.00 0.09 0.57 0.26
AM 0.39 0.38 0.58 0.26 0.30 0.29 0.26
LD 0.63 0.80 0.27 0.67 0.46 0.24 0.03
GU 0.60 0.54 0.33 0.70 0.63 0.18 0.18
PH 0.46 0.25 0.04 0.31 0.60 0.01 0.32
TA 0.37 0.09 0.05 0.06 0.23 0.06 0.09
LT 0.21 0.41 0.18 0.53 0.03 0.06 0.59

1.00

0.16 1.00

0.43 0.24 1.00

0.44 0.12 0.30 1.00

0.52 0.26 0.40 0.40 1.00

0.32 0.00 0.17 0.08 0.54 1.00

0.51 0.00 0.01 0.05 0.03 0.12 1.00

0.55 0.00 0.23 0.14 0.39 0.41 0.03 1.00

T AR BRSS 7 T, 5 5AH OGP B KT
W EAROG  BE 2 m THE R C R . H,8.57%
B4 A X O X6 Shy ik E A S B 25 (0. 67<<AC) 34. 76 %
[ Bl X (5 X5 ) A YRR IE AH G Bk 45 (0. 33<AC<<T
0.67) ;855 IE A1 5 (0<KAC<C0. 33) A xt & &, 45 37
XF, B EY 35. 24 % . TUBRES i, 14.29% 1Y
il b (15 X5 ) S 5 fAH OC BR 45 (AC<<—0.67)
13.33% By AT (14 XD Sy Yot 6 A DG 25 (—0. 67
<AC<C—0.33);23.81% By xF (25 %) Ky 45 55 11
AR SE (—0. 33<<AC<C0. 00D,
2.3.4 Spearman KA B4 WG X HEAZ AN
FLAJZ 1Y Spearman Bk AH JC MK 50 45 R 8w, L H
2Z ) AR ]R8 DA B 2 GO 3L 5 AR e g5 )

A B 6.7, 83.81% HTEAZ R X KA
B SEHR, R 16,1990, HAK R I Ny M 3% (P
<C0. 00D 1E A€ 3%+, f 5 4% B L B% (Rhododendron
primuliflorum) 5 /N 4 @& 1 B 55 L 55 (Spiraea
mollifolia) 5 N % & 45 3% (sodon pharicus) % ; o
A R 5 3 LE UM G A X 3 12 % i 2 %
40 < 3T fB) /0N B 5 48 B AL Y A 0 e B 4K (Sibiraea
angustata) 5 /WM ] T (Cotoneaster microphyllus) 55
N EAR G, B S5 2 4G el BE 3 UM G
8o 88.57Y M EAJZ RN AR I OCHK, R
11.43% , Forp B W 38 IE AR 5C (P<<0. 00 DALA 14T,
S e L S R AR e R O L A OG s 1B 3 I
FH I (P<Z0. 05) Bl X 535311 2k 5368 1 6 %, 411 1 i (Pen-
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Fig. 2 Semi-matrix diagram of chi-square test for shrub layer
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Note: /\ , Highly significant positive correlation; O , Significant posi-
tive correlation; [], Non-significant positive correlation; Il , Non-sig-
nificant negative correlation; @ , Significant negative correlation; A ,

Highly significant negative correlation. The same as below
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Fig.3 Semi-matrix diagram of chi-square test for
herbaceous layer
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Fig.4 Semi-matrix diagram of the AC test for the shrub layer
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Fig. 5 Semi-matrix diagram of the AC test for the herb layer
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RO -0.14-0.24

** *x MK 0.64

* wrk pAL

*P<0.05 **P<0.01 ***P<0.001
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Fig. 6 Spearman rank test correlation matrix diagram of the

herb layer
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Fig.7 Spearman rank test correlation matrix diagram of the

herbaceous layer
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Fig. 8 Analysis of community stability in the shrub-herb layer
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