#3448 H 6 L A 1—13
Vol. 34,No. 6 ACTA PRATACULTURAE SINICA 2025 4F 6 H

DOI:10. 11686/cyxb2024264 http : //cyxb. magtech. com. cn
FEXL, BLAE, B, 45w TR R AN [ 4R DR M AR ) 2 R PRI 22 S B HOGRESE i R T R4, 2025, 34(6): 113,
YAN Shuang, XIA Fei, WEI Wei, ez a/. Differences along an erosion gradient in alpine meadow plant community diversity and factors influencing

diversity. Acta Prataculturae Sinica, 2025, 34(6): 1—13.

—_—
=

REEAARFEMEMEY ZHERNER
B B < 58 % E

}

FRLEELBRALETHA, R, AAR B F B R, AWM, TER,
HBRAER'

(L. PHAR IR 2 A AW S B, 01 978 63700252, P 1 9 DXACHORE 2 B B lb B2 WF TS BT, PG $7 5% 8500005 3. H A A olk o= Ak, Hfr 22
M 730070)

FEE : LU ARl o 5 BRI RE 7 IR A B b B 52 ol 1 R 98 ) A B — A AR PO B L B 1 m X 1 m R Dy il

FTHE PR 38 U8 2 I o0 T 0 22 Bk A8 Ak B HESC B2 i IR R 9 45 R 6 T < B 5 42 Dl R B 10 o RS, L 7 R Sy
TR (Y D JBT AR 7 L T8 W 0l /0 O L 380 WY ARy DA R A 2 R R R RS o e R T AR R D S
B, T R A 2 T IS A LG R AR R B o B RN iR ZAR Dl R b b b A R R T 3826
69% 16 %% , Fi % 56 BE 4 ) R B T 20% .46 % .65% , Shannon— Wiener #5040 ) B 17 11% .17% .76 % . ¥ 5
S8 B A) 1) T 9 ) i £ B S P G AE D6 (P<C0. 001) o 7K 7 {2 ikt S 330 4 B2 IR b 2 A4 735 A B T 5% 0 A9 4 21 K R A
YIHE VR ZREVE MY BETE Z REPESR 80T A WL JB0R AT HLEK (pH |+ B RL AR & A 8 AR 56 (P<C0. 01)
Horfr, Shannon— Wiener & X . Simpson #§ £ Fil Margalef & 4 55 + ¢ pH (P<C0. 001) ¥ £ #% W 35 £ 46 ¢ ; Shannon—
Wiener & £ Simpson 18 %5 -+ 58 A ML T 3 2 0% 138 10 A 56 (P<C0. 01) o A A K B bR 5 + 25 T 5 W 38 M O
(P<C0.05), v, M F A i 5 4 1 R LR (P<<0. 01) & M b 2 IE AR 96, 5 £ 345 & (P<T0. 001) 4 M b 2 97 A
5 MW 56 5 8 pH (P<C0. 01) Fl A+ HERDRL & £ (P<C0. 01) 4% &8 3 Tk 56 , (55 + HEA HL (P<<0. 001) | ik
AL (P<<0.01)  H3ERR (P<C0. 01) A & i (P<<0. 01) R M B 3 B 56 . 28 LR, Wil 5 (2 1R B iR, v
€ B ) DK 35 T R 400 22 R P T U AR AU R 37 205 A i B — R BAHRE |, D | 1 B LT AN pH 2 R 1 e S R A 42 i
TR A AR A F BRI T

KRR IR YR Z AR AR R

Differences along an erosion gradient in alpine meadow plant community diversity
and factors influencing diversity

Y AN Shuang', XIA Fei’, WEI Wei*, WANG Jing-long®, WU Hao-yang', RAN Lin-ling', XUE Yun-yin',

SHI Hao®, ZHENG Shai-kun®, WANG Jun-qiang"* , HE Jun-dong'

1. Institute of Ecology, China West Normal University, Nanchong 637002, China; 2. Institute of Pratacultural Science, Tibet

Academy of Agricultural and Animal Husbandry Sciences, Lhasa 850000, China; 3. College of Forestry, Gansu Agricultural
University, Lanzhou 730070, China

Wk H - 2024-07-09 5 B |1 H 4 - 2024-09-30

FEEWH P9 A X ST R S AT H (XZ202201Z2Y0005N) , PU 1148 1 SR BF 4 22 4 30 H (2024NSFSC2074, 2022NSFSC1708) #il 2023 4
SRl B B B 4 T H (GZFCG2023-17620) %3 Bl .

FEF RIS 32001 —), Z, W I N, fEEERI1: . E-mail: Yanshuang0218@163. com
* il {F/E# Corresponding author. E-mail: wangjunq0303@163. com



2 ACTA PRATACULTURAE SINICA(2025) Vol. 34,No. 6

Abstract: This study investigated the plant communities in alpine meadow gullies with differing degrees of erosion
and analysed the changes in species diversity and the key factors influencing it in gullies with different erosion levels.
We used a quadrat method and randomly selected 1 m X1 m sample plots in mildly, moderately and strongly eroded
alpine meadows, sampling alternate erosion gullies, and using no erosion as a control. It was found that the
proportion of high-quality forage grasses with Carex moorcroftii as the dominant species gradually decreased with
increasing severity of erosion and gradually evolved into a community dominated by poisonous weeds such as
Artemisia hedinii. Along the gradient of increasing erosion in the studied alpine meadows, above-ground biomass
initially decreased and then increased, and vegetation coverage and species diversity gradually decreased. Compared
to the non-eroded sample site, the mildly, moderately, and strongly eroded sample sites showed, respectively, a
decrease in above-ground biomass of 38%, 69%, and 16% , a decrease in vegetation coverage of 20% , 46% , and
65% , and a decrease in the Shannon— Wiener index of 11%, 17%, and 76%. A linear negative correlation was
observed between the slope gradient and the species diversity within the alpine meadow plant community (P<C
0.001). Soil erosion leads to changes in soil texture that affect plant growth and plant community diversity. Plant
community diversity indices were highly significantly correlated with soil organic matter, particulate organic carbon,
pH, and soil sand and clay contents (P<C0.01). Shannon— Wiener, Simpson and Margalef indices were all highly
significantly negatively correlated with soil pH (P<C0.001), while Shannon— Wiener and Simpson indices were both
highly significantly positively correlated with soil organic matter (P<Z0.01). Plant growth indicators were
significantly correlated with bulk density (P<C0.05). Aboveground biomass was highly significantly and positively
correlated with total porosity (P<C0.01), but highly significantly and negatively correlated with bulk density of the
soil (P<C0.001). Vegetation coverage was highly significantly negatively correlated with pH (P<C0.01) and sand
content (P<C0.01), but highly significantly positively correlated with soil organic matter (P<C0.001) , particulate
organic carbon (P<C0.01) , silt content (P<C0.01) and clay content (P<C0.01). In summary, with increasing
severity of erosion, the vegetation coverage and plant diversity of alpine meadows gradually decreased, and the
community structure tended to become more homogeneous. Slope, soil organic matter and pH are the main
environmental factors influencing changes in community structure in erosion-affected alpine meadows.
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Fig. 3 Changes in aboveground biomass, coverage, and height of plants at different levels of erosion
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Fig.5 Linear correlation analysis between slope and aboveground biomass, community coverage, plant height, diversity index
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Fig. 6 Correlation analysis of plant community characteristics, diversity indices and soil physico-chemical indicators
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