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Abstract: In the summer pasture in the middle section of the northern slope of Qilian Mountain, the species diversity,
functional group diversity, height, crown width and important values of alpine meadow and alpine shrub community under
different topographical and different grazing intensities were analyzed. We found that: 1) with the increase in grazing
intensity, the total species number was the highest under grazing, which is consistent with the “moderate disturbance
hypothesis ”. Under ‘shady slope’ conditions, the community functional diversity of light and moderate grazing was
significantly higher than that of heavy grazing (P < 0.05). 2) The alpha diversity index was almost greatest in moderate

grazing and the lowest in heavy grazing conditions of different topography. Under different grazing intensities, the valley had
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the highest species richness but the lowest Shannon-Wiener diversity index. 3) The plant height, crown width and important

value of legume in light grazing on shady slope were the largest, the important values of Cyperaceae in valley and sunny

slope increased with the increase of grazing intensity, the contrary in shady slope; the important value of Gramineae was the

highest in middle grazing. The important value of Edible broadleaf increased with the increase of grazing intensity, and

reached the maximum in the valley; the important value of Undesirable plant increased with the increase of grazing intensity,

and there was the maximum value on the sunny slope.

Keywords: alpine shrub; alpine meadow; slope direction; grazing; biodiversity; plant height; crown width
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TR (R2). Sk E, YMFEE . Shannon-
Wiener 2 AEVEFR 0. D03 2 A1 &) B2 38 48 b FE TR
Mosemr, HEFERATF AR, B, B PRk
Shannon-Wiener % ¥ 14 48 #0225 = T 8 ik (P <
0.05), AL EEIRREE TR EER P <
0.05); PH¥%, 4% Shannon-Wiener % £ 1 45 44 o &
TR EERR (P <0.05), THRILAERERE
EE T EER (P<0.05); Y, M EE

J& A1 Shannon-Wiener % FEVEIR SR & & T8, HEF
B (P <0.05), HA2FETUN 2% m T 3 B U (P <
0.05), . WS R B FEFR BUE & =
HE (P <0.05), HA#H mERARE
(P<0.05).

BT, FEERECONEH > I3 > HY, 1m
Shannon-Wiener 2 F£PEFR £ 3550 FEFr B A 35 F%
Fe BN > PHYE > s U, BRI

*2 At AN, FAREARMKEE TFEEER. SHMEEY. KBEMHSETK

Table 2 Changes in abundance index, diversity index, dominance, and evenness under different

grazing intensities in the valleys, shady slopes, and sunny slopes

aZ FETE HuTE e FE TR Hh EETAR R
Alpha diversity Topography Light grazing Moderate grazing Heavy grazing SE F P
2 Valley 13.000 + 1.732aA 13.333 £ 1.155bA  10.000 £2.000aA  0.716  3.64  0.092
BA3% Sunny slope 11.667 £ 1.155aA  12.333 + 1.528bA  10.000 + 1.000aA  0.500  2.786 0.139
B R 933 Shady slope 12.667 + 0.577aB 15.667 + 0.577aA 9.667 +0.577aC  0.882  81.000 0.000
Abundance index SE 0.412 0.596 0.389 - - -
0.929 6.583 0.063 - - -
0.445 0.031 0.940 - - -
2 Valley 2.142 £ 0.103bA 2.288 +0.07aA 1.872 +0.123aB 0.068  13.065 0.007
BA3% Sunny slope 2.147 £ 0.062bB 2.338 £ 0.093aA 2.042 +0.038aB 0.048  14.521 0.005
Shannon-Wiener
ZREPESEL 933 Shady slope 2.288 + 0.008aB 2.422 £ 0.029aA 1.896 + 0.070aC 0.08 117.081 0.000
Shannon-Wiener SE 0.031 0.028 0.036 - - -
diversity index
4.279 2.886 3.552 - - -
0.070 0.134 0.096 - - -
2 Valley 0.834 +0.010aA 0.866 £ 0.011bA 0.840+0.071aA  0.013  0.487  0.637
BA3% Sunny slope 0.863 £ 0.029aAB  0.890 £ 0.008aA 0.848 + 0.008aB 0.008 4290 0.070
. 933 Shady slope 0.874 + 0.029aA 0.887 + 0.005aA 0.806 + 0.014aB 0.014 15.563  0.004
34 /% Dominance
SE 0.009 0.004 0.014 - - -
2.134 7.584 0.821 - - -
0.200 0.023 0.484 - - -
2 Valley 0.837 + 0.008bB 0.884 + 0.003bA 0.819 +0.032aB 0.011  9.170  0.015
BA3% Sunny slope 0.875 + 0.024aA 0.933 +0.029aA 0.889 + 0.039aA 0.013  2.773  0.140
[933 Shady slope 0.902 + 0.016aA 0.881 £ 0.011bA 0.837 +0.032aB 0.011  7.129  0.026
¥J5) ¥ Evenness
SE 0.011 0.010 0.015 - - -
F 10.657 7.584 3.349 - - -
P 0.011 0.021 0.105 - - -

AR /NG = g 2 I [R] — JBCH 58 B 2% AR T AN IR 38 17 1) 22 St S 35 (P < 0.05): ANIRIRE - BE R B [R] — 3 1R) S A8 T AN [ OS5 B2 1) 22 (2 25 (P <

0.05). N,

Different lowercase letters indicate significant differences between different slope directions under the same grazing intensity at the 0.05 level; different

capital letters indicate significant differences between different grazing intensities on the same slope at the 0.05 level; similarly for the following figures.
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FEPE T8 B0 35 50 B F8 B S B 3 > B 3 > R &
H, MR A FERR BRI > 23 Hh > P4, HoAth % 4H
Z [A35 2 AN B3 (P <0.05).

23 BEINEEEZHEMN

B, THREBEZ FEMEBR I > PR > o Hh, HATE
oORE AR 25 E R, BH SRR 9 B Th B B 2 R
T A (P<0.05). AFRMIET, DIRefERE 2
B OO i SR N e B & R B, .
R TR 2 T T E A (P < 0.05), oA %412 1]
BIZERAEZE (P>0.05)(K 2).
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241 P

B 5 FROCHCSR P B i, 3 RIS ERL. R
B A R bR AR B R, T SR
FURAFE D) bk = RECR TR (B 3); RA
BHEVIE SNSRI PE S, 2. B R E &
F 5RO (P < 0.05), R RE U 3 T K
MW (P<0.05); MY, . PERMEES TE
FE T (P < 0.05), HH B U0 25 w8 T8 B U (P <
0.05). ¥5 B RB}AE P bk = 7 4 b B R OB E = T
B R (P <0.05), TR E S TR
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6
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Figure 2 Differences of functional groups diversity under
different topography and different grazing intensities

(P <0.05); P, EREEFESTE. PEK
Mo(P<005); M, . EEFRMEESTRE
JEAR (P < 0.05), EEREJEUBUR 2 T B SO (P <
0.05). ANEHYIRE RIS A E I, =R
WRZEE TR, PR, TR E S TRE
A (P <0.05): FEFA3, HEERMEES TR,
HJEE TUBL (P < 0.05). T £ R I Bk v R B 45
MR, HWEES TR B EBRE P <0.05).
FEAFRBFMAT, SR RAR, WEREE
MR YR, B YRR AT A ORI BH 3 (P < 0.05);
A& D E YR, BHI R 2 5 T 2 H R
I (P <0.05),
242 iR

ANEIHIE, B OB B B3, SRR R 2
B, BERL. AEaEERE EAEE, K
BRI Ay ) o S R AR A B R (B 4). RA
R iER A, BB E KT E UL
(P <0.05), H% oo 2 5= 5 Uk (P < 0.05); BH
e, HEERACEE R TR BRI (P <0.05); B
W, BERACEE R T BRI (P <0.05) B
JEETBCHCR 2 T L R A (P < 0.05); AEEEYE
MERDCAEREE m TR PRI (P<0.05), H
TE 23 Hh ORI BH 3 2% A R, R B TBOH O IR 3  T B FE TSUA
(P<0.05); PHHRIRIAT & FE S e i R BN 7E A Hh 2%
FF, EERACRE & TR P E R (P < 0.05).
TEAFRRACT, S8 RAR RIS EREE, B3R
FE TR HAIBAYE (P < 0.05). 1 A £ i - 556 % 2%
DURAERR . BERESURAE N, BISE 2  T 4 R Be
P (P <0.05); HEEHUBG B2 T A HRTH 3
(P<0.05) HAT MR 2 5 T-BHIE (P < 0.05).
243 FHIEE

SEHMEM M EEAE, EY, BEBUREES
Ty U (P < 0.05). A A RHE Y E EAY,
TEATHE, OO 3 TR B SR (P < 0.05);
FERRYE, A BTSRRI (P < 0.05),
BT E T E RO (P < 0.05); 1R T,
KIAFKAZ A EZRANEZ (P>0.05). PHERHE
VW E A, fEHET, EERMEES TR,
RS AR (P < 0.05), A% FE U 2K T R R A
(P<0.05); fEFA3, £ B R % T E K
B (P<0.05). TEAFBKEET, TR, RAFR
Kb R B E BRI > . B3
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Figure 3 The plant heights of different functional groups at different Leguminosae and grazing intensities
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Figure 4 The crown widths of the same functional group under different Leguminosae and grazing intensities
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