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Effect of Slope Aspect Gradients on Functional Diversity
of Plant Community in Alpine Meadow of Gannan

LIU Minxia, ZHANG Guojuan, NAN Xiaoning, SONG Jiaying, JIANG Xiaoxuan, XIA Sujuan

(College of Geography and Environmental Science, Northwest Normal University, Lanzhou 730070, China)

Abstract: The functional diversity of plant communities is very important for maintaining ecosystem func-
tions. In this test, R software package (FD, vegan) and single factor analysis of variance (ANOVA) were
used to analyze the relationship between functional diversity and environmental factors of alpine meadow
communities in different slope directions, so as to reveal the adaptation strategies of plants to the environ-
ment, the functional characteristics of community species and the change mechanism of internal structure
and function of ecosystem on microhabitat gradient. The results showed that: (1) the species richness,
plant height, specific leaf area, leaf organic carbon, leaf nitrogen and leaf phosphorus in the north and
northwest slopes were significantly higher than those in other slopes of the alpine meadow in the Qinghai
Tibet Plateau, and the differences were significant (P <C 0. 05). (2) The difference of functional richness
was obvious (P <C 0.05), plant height, specific leaf area, leaf organic carbon, leaf nitrogen and leaf phos-
phorus showed a decreasing trend from north to south slopes. (3) The functional evenness of plant height,

specific leaf area, leaf organic carbon, leaf nitrogen and leaf phosphorus in north slope were significantly
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higher than those in south slope, and the functional uniformity of multiple traits was significantly different

between different slopes (P <C 0.05). (4) The specific leaf area, leaf nitrogen function dispersion of north

slope and plant height, leaf organic carbon and leaf phosphorus functional dispersion of northwest slope

were higher than those of south slope, and the difference between slopes was significant (P <C 0. 05). (5)

Plant community functional diversity was positively correlated with soil water content, soil organic car-

bon, soil total nitrogen and soil total phosphorus (P <C 0. 05), and negatively correlated with declivity,

soil pH, soil temperature and illumination (P < 0. 05).

Key words: alpine meadow; slope aspect; functional trait; functional richness; function evenness; func-

tional dispersion
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Table 1 Area profile of test sample

Y1) Slope 2% Longitude 5 Latitude W3 Altitude/m W 7] WK AA Slope aspect/*
b3k North slope 101°56'26" E 33°48'50" N 3675 180
PEdt 3% Northwest slope 101°56'25" E 33°48'50" N 3675 135
PE 3 West slope 101°56'24" E 33°48'48" N 3675 90
P8 H% Southwest slope 101°56'25" E 33°48'45" N 3675 45
B3k South slope 101°56'26" E 33°48'45" N 3675 0
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Fig. 1 Sampling plots of the study area
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Table 2 Plant community diversity indexes
ZFE TR B N
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ey 5y it e PEW . ,., represents the percentage of i species and i +1 spe-
FRO Z EW, i cies in the community; A, represents the relative abundance in
| EZI —C, | the community; C; represents the trait value of species i in the
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Different normal letter indicate significant difference among slope aspects (P<C0. 05), The same as below

Fig. 2 Variation of light intensity and soil temperature in different slope aspects
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Fig. 3 Variation trend of environmental factors in different slope aspects
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Fig. 4 Variation trend of species richness and plant functional traits in different slope aspects
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Fig.5 Plant community functional richness in different slope aspects
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Fig. 6 Plant community functional evenness in different slope aspects
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Fig. 7 Plant community functional dispersion in different slope aspects

FHIEMR(P<C0.05), 5 STN M KRN L FE, 5
ST.LI.pH.SG &% ffi #1 & (P<C0. 05) (& 8).
3 WoR 1 HEY B RS B AL 92,500,
552 HEF Rl 4. 70 %0 . UL BHET Rl R B T SRR
YR Ty gE 28R Z K E 4 5 8. LILST.
pH.SG 5% — ¥ fl il (SPEC AX1) & 1F A 3¢, I
H1,ST 5 SPEC AX1 2 & & 1F A X (P<<0. 01),
SWC.SOC,STN, STP 5§ SPEC AX1 £ i # ¢,
SWC 5 SPEC AX1 24 i #F fiAH Kk (P<<0.01),

3 i
3.1 IREE B T3 OR E 1 B B

Ll BREE N A AR 52 R IR A 7 G450 5/
T B (i) A D i SRR L B e

i®

1.0

°
w
0.5 1 FRICH e
~ I "1"*';',’;1 EDis
B FDis.LPC S
%
< 0 G
-E[ pH
= FRidLP g ST
-0.5 - LI
STN
-1.0 . r . .
-1.5 -1.0 -0.5 0 0.5 1.0 1.5
1 Axis 1

Kl 8 HHYIHEVE DB 2 MM 5 B 7 1 RDA 4 HE 7 &
Fig. 8 RDA two-dimensional ordination diagram
of functional diversity of plant community and

environmental factors



8 ] X B ER A5 H R e P ) 3 1) A6 L X A 0 R V8 T RE 22 R R RS 1421

®3 HEEFSHEFHZEREXESHR

Table 3 Correlations between environment factors and ordination axes

BB T

M R B Correlation coefficient

Environmental factor

Wil SPEC AX1

5 Wi SPEC AX2

=¥ FhHh SPEC AX3 5 00 P il SPEC AXd

JERREE LI 0.8989 "
+i& ST 0.9506" "
T E KR SWC —0.9010" "
T4 pH 0.8930"
WRE SG 0.8634 "
1A PR SOC —0.5874"
+ LA STN —0.4934
1w STP —0.7979"
TP -FR 58 AR OC 1 0. 9250

—0.4159
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Note: * * mean extremely significant difference (P<C0.01); * means significant difference (P<C0.05)
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