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Abstract: To explore the differences of species functional groups and diversity of alpine meadow communi-
ties on different slopes in the eastern margin of Qilian, we investigated the characteristics of vegetation
(height, coverage and frequency) on seven slopes (north slope, northwest slope, west slope, east slope,
northeast slope, southwest slope, and south slope), determined soil factors, species evenness and diversi-
ty index and their correlation. The results showed that; (1) There were 21 families, 18 genera and 21 spe-
cies in the study area, mainly Leguminosae (4 genera and 4 species), Compositae (3 genera and 3 species) ,
Rosaceae (1 genus and 3 species), Cyperaceae (2 genera and 2 species), Gramineae (2 genera and 2 spe-
cies) and Polygonaceae (1 genus and 2 species). The trend of plant families and genera are similar to spe-
cies in different slopes, all of which are northeast, southwest and north slopes (76.19%) > south slope
(66.67%) > ecast slope (61.90%) > west slope, northwest slope (19.05%). (2) The composition of
grassland communities is different in different slopes, among which the east, south and northeast slopes
are mainly herbaceous plants, the southwest and north slopes are herbaceous and shrub interlaced plant,
and the west and northwest slopes are mainly shrubs plant. (3) The functional groups are different in dif-
ferent slopes. The important values of sedges on the east, south, north, south and southwest slopes are
the highest, while the west and north slopes are only legumes and forbs, which has the highest value. (4)
There are different dominant functional groups in different slopes. Important values of gramineous plants
were as follows: shady slope (northeast slope) >> sunny slope (south slope and southwest slope) >> semi-
sunny slope (east slope); for leguminous plants: sunny slope (south slope) > shady slope (north slope,
northwest slope and northeast slope) > semi-sunny slope (east slope) >> semi-shady slope (west slope) ;
for forbs: semi-shady slope (west slope) > shady slope (north and northeast slope) > semi-sunny slope
(east slope) > sunny slope (southwest slope and south slope). (5) With the change of slope gradient, the
change of species richness and the Shannon-Wiener diversity index are consistent, which are represented
as: shady slope > sunny slope > semi-sun slope >> semi-shady slope. (6) Redundancy analysis showed
that soil water content and C : N are important factors affecting the important values of shrub plants
(Daphne odora » Potentilla fruticosa and Rhododendron capitatum). These results suggest that changes
in soil moisture, nutrients and light of different slope orientation have significantly affected the species
functional groups and their diversity in alpine meadow vegetation communities.

Key words: alpine meadow; slope; species functional group; lifetype; species diversity
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Table 1 Comparison of families, genera and species of grassland in different slopes

K ap3 AAuh L)1 [LE|#53 [lii=2 b |3

East South Northeast West Northwest Southwest North

slope slope slope slope slope slope slope
S F} Leguminosae 2 2 3 1 1 2 3
25 B} Asteraceae 3 3 3 0 0 3 3
Rl Rosaceae 2 2 2 1 1 3 2
VRl Cyperaceae 2 2 2 0 0 2 2
AAF} Gramineae 1 1 2 0 0 1 1
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Table 3 Comparison of species diversity in different slopes
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TN. Soil total nitrogen; TP. Soil total phosphorus;

C/N. Soil carbon to nitrogen ratio; SWC. Soil water content;
ACT. Number of actinomycetes; FUN. Number of fungi;
1—21 represent sample plot; S1. K. humilis; S2. Carex

supina; S3. Anaphalis lactea ; SA. Polygonum viviparum ;
S5. Hydrocotyle sibthorpioides; S6. Lancea tibetica ;

S7. Agropyron cristatum ; S8. Daphne odora ; S9. Potentilla
Sfruticosa; S10. Rhododendron capitatum; S11. Caragana
jubata; S12. Oxytropis ochrocephala; S13. Artemisia hedinii;
S14. Leontopodium leontopodioides; S15. Medicago falcata
S16. Potentilla fragarioides; S17. P. anserina;

S18. P. sibiricum; S19. Melilotoides ruthenica ;

S20. Elymus nutans; S21. Geranium sibiricum
Fig. 4 RDA ranking of the important values and

soil factors, biological quantity
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Table 4 RDA results of the important values and soil factors, biological quantity

Z: ¥ Parameter RDA1 RDA2

¥ {8 Eigenvalues 6.47 2.24
W) Fop T BEAE A8 AL 4> e Percentage change in species important value 30.81% 10.67%
Wy Fih H S AR Ak B 43 b Cumulative percentage change in species important value 30.81% 41.48%
T R YRR — R B AR A L = 0 0 980

. PR : . - 57.68% 19.98%
Soil factors, microbial population—percentage change in species important value
AT 0 R R S B 4 - B
Soil factors, biological quantity—cumulative percentage change of species important value . '
SRR K B Monte Carlo replacement test P= 0.002""*
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Table 5 Correlation coefficients between the important value and soil factors, biological quantity RDA ranking

TN T B Bk

i 2 o

Soil factor, number of microorganisms RDA1 RDA2 Pr(>n
+ B K i Soil water content (SWC) 0. 860 —0.510 0.752 0.001*
+ 3¢ pH Soil pH —0.011 —0.999 0.297 0.042"
+ 34 % Soil total nitrogen (TN) 0.954 —0.299 0.633 0.0017 "~
+ 4 Soil total phosphorus (TP) —0.352 0.936 0.177 0.183
+ e mk & Soil carbon to nitrogen ratio (C/N) 0.821 —0.571 0.673 0.001* *
H A B Number of fungi (FUN) —0.974 0.225 0.476 0.003* *
TR # % Number of actinomycetes (ACT) —0.913 0.407 0.496 0.002* *
T o e FORAE 0. 001 K EHIE @R, «x FoRAE 0. 01 /KF LARSE B, » FRAE 0. 05 KF FHIE B3%
Note: xxx indicate that the correlation is significant at the 0. 001 level, *x indicate a significant correlation at the 0. 01 level, and * in-

dicates a significant correlation at the 0. 05 level

il 43 A% BE 30. 81 % A1 10. 67 % (1) 4 Fi H B2 4l 1Y) A5
b, 48 R 7 AR W B RE AR R 41. 48 00 1Y W) B
HEH M . 5B —HEY PR HE Y o ) e R
57.68 %1 19. 98 %0 1) - HEP . + A= W Bt 1
R FR A U W B — HE b RS R e 6% S
—E YA ETE S A W B Y
KR, FHR L E RIS R B (P<<0.01), i
F 4 3 DXL 0 S A A W B B S M R T R 1 o0 A
(F b,

1E T3 K 7 i A W) B 5 ) b B 2 RDA
HeFP A o6 250 . RDAL A1 RDA2 1 51 fir it 1o A9 {8
PR R A i SHEF A O R B R SRR R R AR
XY R P R B 5) . P R BHE
o 45 A« A K > R AR EE > 4 R TR TR B
BH>HEBE > pH >4, Hb, £ &K E,
AL R A S W R E EAE R R OE A G (Pr<<
0.001) . A1 & & 4> % A 0. 860,0. 954 Fil 0. 821,
pH {E | BT B RN 26 TR B S ) R S (E (R
R OC (Pr <C0. 05), #H 3¢ R 8043 5 — 0. 999,
—0. 974F1—0.913(£ 5).
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