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Abstract

Aims The study of species diversity patterns is useful in understanding community structure and resource allocation
patterns in the succession process in alpine meadows. The present study aims to explore: 1) the changes in community
species-abundance relationships in alpine meadows of the Qinghai-Xizang Plateau with mountain slopes; and
2) the difference between the abundances of common and rare species, and their roles in the ecological mechanisms.
Methods Field investigation was carried out in alpine meadows of the Qinghai-Xizang Plateau followed by lab
analyses in Lanzhou. RAD was used to analyze the difference in environmental factors and plant communities
among different slope aspects.

Important findings Soil water content increased gradually from the south to north slopes (from 0.18 g-g™' on the
south slope to 0.31 g-g”" on the north slope), while soil temperature and light intensity showed the opposite trends
(from 22.33 ‘C and 744.15 1x on the south slope to 18.13 ‘C and 681.93 Ix on the north slope, respectively). The
species abundance and species diversity increased, while the slope of species abundance curves decreased from
the south to north slopes. Among the six species abundance fitting models, the ecological niche model best ex-
plained the species abundance curves followed by the random distribution model. Further analysis showed that the
overall resource allocation pattern of species was mainly fixed distribution. In addition, the resource allocation
pattern of the rare species was mainly random, while that of the common species was mainly deterministic.
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Table 1 Alpine meadows of Gannan overview of the studied area (mean + SE)

Wi g2 3 R

S EAL Wi Tk

Slope aspect Longitude (°E) Latitude (°N) Aspect orientation Slope aspect (°) Altitude (m)
R South 34.93 102.9 0° 30.7 £ 1.5° 3009
MifR4< Southeast 3493 102.9 45° 31.0+£23° 3001
AR East 34.93 102.9 90° 22.8+2.8° 3000
JEfR% Northeast 34.93 102.9 135° 14.9 £2.4° 3001
Jt3 North 34.93 102.9 180° 16.5+3.5° 2900

RN FRER IR 2 57 i3 (p < 0.05).

Different lowercase letters mean significant differences (p < 0.05).
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Fig. 1 Environmental factors in different slopes in alpine meadows of Gannan (mean + SE). Different lowercase letters mean sig-
nificant differences (p < 0.05). S, South; SE, Southeast; E, East; NE, Northeast; N, North.
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K2 A R -2 AR A
Table 2 Species abundance models fitted in different slopes of Alpine
meadows of Gannan

i Slope aspect 5% Model r Oc CL
bk Rapo 3391 520 1.00
?(;L;th Rane 33.75 520 1.00
™M 21.88 2375 1.00
bro 27.22 518 1.00
Norm 19.75 324 1.00
geo 33.00 312 1.00
YR Rapo 89.11 347 1.00
(stf)hea“ Rane 114.40 347 1.00
™M 422 975 1.00
Bro 11.72 076 096
Norm 421 154 1.00
geo 11.72 4.63 1.00
#bk Rapo 42.06 883 1.00
gagﬁ) Rane 40.27 882 0.5
™M 24.71 827  0.68
bro 77.89 8036  0.89
Norm 10.77 804 1.00
geo 40.14 971 1.00
%Ak Rapo 27.12 1680 0.95
H‘;‘;ﬂ‘)ea“ Rane 25.80 264 093
™M 3536 10049  1.00
bro 29.67 2503 1.00
Norm 24.29 1021 1.00
geo 28.38 2190 1.00
bk Rapo 2276 2230 0.96
?{%r(;f}) Rane 22.08 7973 1.00
™M 32.34 4852 095
bro 79.72 2250 1.00
Norm 57943 14345 0.00
geo 15.77 16.30 1.00

SRR ZIRVE IO B B oK 2 e AR B B MR IE R T O,
Prestonfi 40415 (I AS 3%, CL, BAS X A« bro, WitRHEH,; geo, JLIT
FBUFET; Norm, IEASSAEEL Rane, FEHL/ 2547 Rapo, BEHLSAC
B ZM, BEHLZMAETY.,

1, a correction factor of maximum density difference and species number is
added in the least square method; Oc, Preston's ¥ test after doubling group-
ing; CL, confidence interval. bro, broken stick; geo, geometric series; Norm,
log normal; Rane, random assortment; Rapo, random fraction; ZM,
Zipf Mandelbrot.

15.77, OcfEi916.30, 443k 110, CLAE N1, NIZRHH
geolE A RUR B i - Rapo Fll geo B R4 Xt 543 ] R
HIIF G BR
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X SAN I 7] (R 40 SR B AT 5 3 A2 LU AR o 1%
T ARYLE S AN m) 90L& S8R B AR FE HE 7 b 3 (180°)
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R L, FRLAMERAE TN, M=
TEE(0.051) AL 56 (0.047) N, HREghibA=1"%0
(027K ZLEL(0.280) N F, Ak LIERAE 2 %(0.252)
IR BLEL(0.083) 4 3, ZRACHAALSE N 2 DU A &
E(0.237)MIERZFZE(0.161) 9 T
2.4 MAEMSNERELER

B3R, 004 (8 A Sl E 1 AR 1h e A AR AL .
Rapofil M fE R 3« 7R Fa SR AR AL 3 H AR 2 B N
0.001 747, W5 B F0L & i 72 HH Rapo BT UL 1R 24
RS, EFHRIIBENL AL b3 SLhr
. TMgeof i B FIFLA X SN MM S, E Y
Topont B Y 4 43 O S 20 ] 5 1, T xF 5 A48 ) (1 3
A PRI A MR i 1 S H0A HB A SR ) 48 2 X

—=—S
8 ——E
S 01t ——N
£
=
&
i
8 001
=
E
0.001 : y ;

0 10 20 30 40 50 60
YFhEL Seqence of species

B2 HE e e S -2 B A 2L . S, I SE,
REHS B, R NE, RALG N, Jbd

Fig. 2 Species abundance curves in different slopes of Gan-
nan alpine meadow. S, South; SE, Southeast; E, East; NE,
Northeast; N, North.

©U 00000 Chinese Journal of Plant Ecology



AN H MR AR YR -2 R RN AR 423
WEBLE 1 WAL S E A T8 S P A s —. eI BT BHE KR U 2

25 BRMIEEMIOBSHHE

R3IRW, geofBi M ALl & HOR FERane Y B 4F
FE RGN ZR AL, Rane AU f) BAF X TR /NF-95%. 4R
FA R AESB BEE o) PO 3 Bt BE ML >
HC T3] R 7 B 7 A K [R] 1 F f 5

BI4AZR ], DL AR SR AN 8L 5 P geo A 7
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M AT Rl AE A 18] B SEMME AL SE A, (HiEa 3
P FE /N, 3K 3 2 U WY R A R LR S S
TR A AR FEHL 7 BE 2, (H geo AL I AN
TR, X2 B B AN [E R 23 e 3k R R
iRk,

030 0.40 -
‘g 025 A FiHE South (0°) g g':g B ZEH Southeast (45°) g 035 € ZRY¥ East (90°)
] S a5 3 030
2 0.20 | o U 2 025
2 015 b §020¢ 5 020p
S 010 [0 2 0.15 £\ & 015
i # 0.10 [ 2 0.10
R 005 N 0.05 R 0.05
% L B . . - 1 S ——
0 2 4 6 8 10 12 14 5 10 15 20 0 2 4 6 8 1012 14 16 18 20
YFPFF3) Sequence of species YFPFF%)] Sequence of species YFPFF3) Sequence of species
0.30 0.30
g 025 [ D ZdbHY Northeast (135°) EUIE JE3% North (180°)
25 F 0.25
% % — S
2 0.20 2 0.0 k SLHIME Observed value
g g LA Fitted value
= 0.1 < 0.15
& 2 ---- %apo
010 by om0 bl e ane
i i 0.10 P N ZM
R 0.05 R 0.05 < = bro
= 0 = — — Norm
et ) - ) ) i CE 0 ) ) S geo
0 5 10 15 20 25 30 0 5 10 15 20 25

Yy F35 Sequence of species

Y51 Sequence of species

B3 e TR A R A S E A A B AR EE . bro, Wik geo, JLITZHBEM; Norm, 1EZ7 AR, Rane, BEHL

JrRAERY; Rapo, BEHLMECHI; ZM, BEHLZMARAY

Fig. 3 Comparison of observed and fitted values in different slopes of Gannan alpine meadow. bro, broken stick; geo, geometric
series; Norm, log normal; Rane, random assortment; Rapo, random fraction; ZM, Zipf Mandelbrot.

R3H IR A LA A A R AL

Table 3 Model fitting of common and rare species of Gannan alpine meadow

B 1) Y% Species
Slope aspect Y i WLFP Frequent species MifiF Rare species

Model r Oc CL r Oc CL
EgYE South Rane 32.55 6.94 1.00 71.91 2.10 0.65
©) geo 23.70 1.73 1.00 20.16 3.54 1.00
RFY Southeast Rane 14.41 4.93 1.00 32.86 1.53 1.00
(5% geo 17.18 1.64 1.00 31.88 1.53 1.00
"I East Rane 120.26 14.80 1.00 62.66 4.52 1.00
(50%) geo 14.07 14.80 1.00 44.78 1.50 1.00
ZRIE3 Northeast Rane 27.65 2.57 1.00 78.33 6.88 0.66
(1359 geo 22.13 2.57 1.00 82.75 26.99 1.00
Jt3 North Rane 35.55 4.46 1.00 69.83 7.52 1.00
(180% geo 32.50 4.46 1.00 59.07 6.02 1.00

7, KN
A,

RN K E AR AR IE R T Oc, Prestonfi 2 441G %, CL, BASXIAl. geo, JLATZHHER

; Rane, BEHLS

1, a correction factor of maximum density difference and species number is added in the least square method; Oc, Preston’s y test after doubling grouping; CL,

confidence interval. geo, geometric series; Rane, random assortment.
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Fig.4 Each aspect of alpine meadow in Gannan common species, rare species observed value and Geometric series (geo) fitting values.
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