http://www.cibj.com/
DOI: 10.19675/j.cnki.1006-687x.2021.09044

(Y R7 A SIS LESIR
H”V,{ :4PPL ENVIRON BIOL

B, Balie, KR, X, FhF A7 AN E] RO B R PG I i 9E A D RE R R AE AR AL [J]. S 3R B AR 224k, 2023, 29 (1): 109-116
Suo CX, Fei X, Liu YZ, Xiang S, Sun SC. Functional group characteristics of plant community at different grazing intensities in alpine grassland of
northwestern Sichuan [J]. Chin J Appl Environ Biol, 2023, 29 (1): 109-116

AEIAHGEE T IImtSEE ]
BT RERFFFIET 1L
AN B RS BT B

e R B L L A A S AR SRR B S S0 5, AR SR SR SRR AR A VU1 R S, R SR R A T AT B 610041
A R 2Rk JkEt 100049

SRR A A R SRR 475004

BIR R A AL B B AT 210093

5 OF O ) AL s FE R g 32 AR = 5 ad B AT B i R R AR FS T e 0 E R A, (EAN R i R R BB an
A[IZ A0 51 e R M R ) B 08 A 5 AR S D AR IR AL SRAF BRI AT, VA A M B RO P R R LR 2R 4 K
£, NG; B4 145/hm?, LG; 4 245/hm?, MG; B4 328/hm?, HG) , BIF 78 A= K% AN RO 1 T V% 5 Th
RERELL R ZREME A5 S FL o BE IR 78k, DU AR TS RE 5 b e 420 (1 95 7 5 i TR AN T AR, D vy 8 0 2 7 52 B 11 3
R R A (R LAl 25 AR, A OO BN, BV SR R S N R HORE A VR % R R /N T H A 3AN b
(P <0.05) . BE¥%Margaleffg %(. Shannon-Wienerfg 4. Simpsonfg%{. Pieloufg ¥ 2 IG5 1k, LGEEH K, HGEE
i/ LGFEHAED A7 25 K NG MGRIHGFE L (P < 0.05) ; NGFEHWE Y HL R A4 & i 2/ T LGFE L, {2
TERTHGHHM (P < 0.05) ; AP AEYEFEREZR (P <0.05), LOFHLGAY) & i, HGREHIR K. NG
FEHR AR AEY) B E R TMGRIHGH L ; LGFEHI S BRI 28 R RLAEY) 5 B35 K TNG. MGHIHGHFE: I, HGFE 75 &
b SRR BV & ARG, KRB AY & KDL HHG > NG > LG > MG, NGFEHH R AR X
W) B 11k 57.85%, HGHEEH A 2] 179.54%; MGHEHL IS FER} AR AE ) & i 511k 93.36%, K ELGHEHY, 54.94%,
HGFEH i1, LGREM 24 2R A AE Y F e m, B K TMGRIHGEEM . Rk &5 R0, 3o J5 RO B A 5 B 48 2ANA)
B PR AR AR B VR 2 B AN AR = 07, 3T S B AR S R G D Re PR R AR AL, (]85 %2 Z44)

KHETR] R MR R DhReHE: AR R e

Functional group characteristics of plant community at different grazing
intensities in alpine grassland of northwestern Sichuan

SUO Caixu"?, FEI Xuan"?, LIU Yinzhan®, XIANG Shuang"?* & SUN Shucun*

" CAS Key Laboratory of Mountain Ecological Restoration and Bioresource Utilization, and Ecological Restoration and Biodiversity
Conservation Key Laboratory of Sichuan Province, Chengdu Institute of Biology, Chinese Academy of Sciences, Chengdu 610041, China
? University of Chinese Academy of Sciences, Beijing 475004, China

® College of Life Sciences, Henan University, Kaifeng 100049, China

“ College of Life Sciences, Nanjing University, Nanjing 210023, China

Abstract Grazing is the main production measure for alpine grasslands in northwestern Sichuan, China.
Overgrazing may degrade the ecological functions of grassland. However, how different grazing intensities
gradually cause the evolution of grassland plant communities and the degradation of ecological functions has not
been thoroughly studied. This study aims to investigate the effects of grazing on the structure and functional group
composition, diversity, and biomass allocation of the alpine grassland community, and provide the theoretical
basis for the adaptive management practices of the alpine grasslands. Four grazing plots with different grazing
intensities were set up in the alpine grassland in the northwest of Sichuan Province as follows: no grazing by fence
(NG), one yak per hectare as light grazing (LG), two yaks per hectare as middle grazing (MG), and more than three
yaks per hectare as heavy grazing (HG). Results showed that community height significantly decreased with the
increased grazing intensity, and the intensity of HG was least among the three plots (P < 0.05). The community
Margalef index, Shannon-Wiener index, Simpson index, and Pielou index significantly changed with the increased
grazing intensity (P < 0.05). The community Margalef index was highest under LG, whereas the community Pielou

Wk F 3 Received: 2021-09-24 #2532 H 1] Accepted: 2022-01-17

[ & & AR R (2019YFC0507704) FE 5 H ARl 2= 401 H (31870358) %l Supported by the National Key R&D Program of
China (2019YFC0507704) and National Natural Science Foundation of China (31870358)

{5 1E#4  Corresponding author (E-mail: xiangshuang@cib.ac.cn)



10

29% SE1H 2023%42H

BiAR %

index was lowest under HG. The aboveground biomass of LG was significantly higher than that of NG, MG, and
HG (P < 0.05). The underground biomass of NG was significantly lower than that of LG but higher than that of HG (P
< 0.05). There was a significant difference in total biomass among all the treatments (P < 0.05); total biomass was
highest under LG but lowest under HG. Biomass of NG was significantly higher than that of MG and HG. Sedge
family and hybrid grass biomass of LG was significantly higher than those of NG, MD, and HG, and sedge family,
legumes, and hybrid grass biomass of HG was lowest. The relative biomass of Gramineae was of the following
order: HG > ND > LG > MG. The relative biomass of Gramineae was 57.85% under NG and 79.54% under HG.
The relative sedge biomass of MG was 93.36%, followed by LG (54.94%), with HG having the lowest relative
biomass. The relative hybrid grass biomass of LG was higher than that of MG and HG. These results suggested
that both overgrazing and fencing could decrease plant community diversity and productivity and even degrade

the ecological function of the alpine grasslands.

Keywords grazing intensity; species diversity; functional group; biomass; Qinghai-Tibet Plateau
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Table 1 Effects of different grazing intensities on species number and functional group importance value of alpine grassland (mean * SE)

TR B SRR #H 24 Important value
Grazing intensity Total number of species KAEL Gramineae PFE Rl Sedge JL 5B Forb E R} Legume
NG 15.3£0.7b 0.423+0.04c 0.043+0.01a 0.50+0.02b 0.034+£0.02a
LG 23.7+12c 0.223 £0.05 ab 0.053+0.01a 0.67+£0.07c 0.051£0.02a
MG 15.0+0.6 b 0.203+0.01a 0.047 £ 0.01 a 0.66 + 0.02 ¢ 0.035+0.01a
HG 6.0+£0.0a 0.359 £ 0.05 bc 0.234+0.14b 0.30+0.07 a 0.040+0.02 a

NG: 54 LG: BZHHG MG: WU HG: B UL CRFED . AFE/NG F-RF 3R IR R — DD REREAS R BCH 0 18] 22 7 3% (P < 0.05).
NG: No grazing; LG: Light grazing; MG: Moderate grazing; HG: Heavy grazing (the same as below). Different letters indicate significant differences
between different grazing intensities in the same functional groups (P < 0.05).
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grazing intensities (mean * SE). Different lowercase letters indicate
significant differences between different grazing intensities in the same
functional groups (P < 0.05).
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Table 2 Biomass ratio changes of plant functional groups under different grazing intensities
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AR FE - Grazing intensity KAF} Grass P HLRL Sedge Z<2K% Forb TRl Legume
NG 57.85+0.08 Dc 31.43+1.04Cb 10.57 £ 1.16 Bbc 0.15+0.09 Aa
LG 28.20 £ 1.60 Cb 54.94 £ 1.27 Dc 16.33 £ 2.36 Bc 0.54 £0.27 Aa
MG 1.82+0.15 Aa 93.93 £ 1.71Bb 3.75 + 1.36Aa 0.50£0.25 Aa
HG 79.54 £ 3.70 Cd 13.17 £ 2.68 Ba 6.38 + 2.49 ABab 0.41 £ 0.09 Aa

ANTF) K5 B 2 7R A — RSO BE AN [R] D e B 18] 22 5 235 (P < 0.05) ; NRVNG - RER IR R — D e BE A R OO0 5 1) 2% R 2 3% (P < 0.05) .
Different capital letters indicate significant differences between different functional groups in the same grazing intensities (P < 0.05); different
lowercase letters indicated significant differences between different grazing intensities in the same functional groups (P < 0.05).
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