55 45 55 13 1 S & 7 i Vol.45,No.13
2025 4F 7 H ACTA ECOLOGICA SINICA Jul.,2025

DOI: 10.20103/j.5txb.202411262897
Wit , 22051 WA L TR Wi, PR JEI DR IR, 2 A 5 4 R 8 A (o 1 DY b o 9 ) 22 D RE T RS I A 2541, 2025,45(13)

Chen H, Li F D, Luo Songtudeng, Zhang L. S, Chen X, Xu S Q, Zhou T Y, Wang C T.Effects of snow cover depth changes on multifunctionality of alpine

meadows in southwestern Sichuan Province.Acta Ecologica Sinica,2025,45(13) .

RUMEHEEZAMIIIHLESEERAS I ER N

Mo Al Ak R KRR B RTFEAR A RmY T Tk E?
1 VTS Rk KT BOS BE 2B, AR 610041
2 Vh g RG K 2-HH k%, #B 610041

B
PEIR2Y
FE AR & E M B E YRR E S RE DR, SRR T R T, T BOX — B BEIREE P A s e A 25
REEE R HZ MR T IEA L . T4 (2013—2023) BT H S0 50, i@ 3L 7E 4 2 N TG R T 4 B, A 6 B
T ARSI 2 45 345 1 4 % AR TR TR WS T AR I 35 R AR Ak )1 PG b e FE ) 2 P A L+ TR
R ZDIREVER 2, ST A SRR 05 2 U T REVE RN R, RN AE R ST v T AR (X
Simpson $§ £ F4 51 BE AR A T8 2R LUBAS TR A T IR I 0 (b TR | Lo T AR I A Rk ) s N, BR
Mo b A Jy A0 BRI X 2R TR XL 2 AR B WA R, R S SR RN, T A R B
AL K Z e S B i A T 3K ) AR A VR T B AR A AR B 3 A A AR IR B P AR, 20T
U5 3 Hr e B [R) 46 B2 1) 2 BEE (PR 20 DRE Z RN ) SR RI T BE RS M B35 /N . G5 F R ASE 700 43 i 3 1 25 o 1 344
INELEER R T R FE R ) A 25 R L INRENE  FEXT DI RE SRR LA 3 pH 4 AT ELEE 00 RN IE RO (R AR IS R A B0 ol V)
T TR A ) Zo R A TR I s e i A S R G 2 I RV B WA BAIE T . A AR U, AR 5 A T T S U5 AR AR X 1| P g 2
B A 25 R GRS R B TR B PSR | [ IR 2% DX I R R 0 B A B R LE S P S AR B T R R

BRI [ IR MR R DI RE AR AE S R 2T

Effects of snow cover depth changes on multifunctionality of alpine meadows in

southwestern Sichuan Province
CHEN Hua', LI Fangdi', LUO Songtudeng', ZHANG Lisha', CHEN Xi’, XU Shiqun®, ZHOU Tianyang> ",

WANG Changting’

1 College of Animal and Veterinary Sciences, Southwest Minzu University, Chengdu 610041, China
2 College of Grassland Resources, Southwest Minzu University, Chengdu 610041, China

Abstract: Global climate change has profoundly impacted biodiversity and ecosystem functions. However, research on how
snow cover, a critical environmental factor, influences ecosystem functions and multifunctionality under the context of
climate change remains insufficient. Based on a decade-long snow manipulation experiment (2013—2023 ), this study
investigated the effects of snow cover depth on various ecosystem functions and multifunctionality in alpine meadows in
southwestern Sichuan province. The experiment included five snow manipulation treatments during winter: snow removal,
natural snow cover depth, and 2x, 3x, and 4X natural snow cover depth. The results showed that snow cover depth

significantly altered community species richness, with significantly higher richness under the snow removal treatment than

E2TR 14 H AR R4 (2024NSFSC1235) |, FIF HARBIF R4 (U20A2008 ) |, 55 YT K 1 R 25 A B2 5 B FE 30 H ( 2019QZKK0302—
02) , ok @ B IEASRI L 55 ( ZYN2024049 )

W H #3:2024- 11-26; ) 2% tH kit A #A :2025- 00- 00

# W IHA/E#H Corresponding author. E-mail ; tianyang.zhou@ swun.edu.cn

http ://www.ecologica.cn



2 xR 45 %

under other treatments. However, its effects on the Simpson index, evenness index, functional diversity, and community-
weighted mean traits (leaf area, specific leaf area, leal dry matter content, and plant height) were minimal. Apart from
aboveground productivity, snow cover depth significantly influenced multiple functions and multifunctionality. Specifically,
increasing snow cover depth was associated with higher belowground productivity, total carbon, total nitrogen, total
phosphorus, and multifunctionality, whereas soil water holding capacity decreased. Community cover was lowest under
natural and 4X natural snow cover treatments. Multiple regression analysis revealed that the influence of different dimensions
of diversity ( species diversity and functional diversity) on various functions was relatively minor. Structural equation
modeling showed that increased snow cover depth directly enhanced the multifunctionality of alpine meadow and had direct
negative and positive effects on functional diversity and soil pH, respectively. However, this study did not find clear
evidence that snow cover depth indirectly regulates grassland ecosystem multifunctionality by altering biodiversity. This study
not only provides a new theoretical perspective for understanding the impact of snow cover changes on alpine meadow
ecosystems but also offers a scientific basis for developing targeted grassland management and ecological protection strategies

in the future.
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Table 1 Monthly averages of soil temperature and moisture under different snow depth treatments
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Fig.3 Effects of snow cover depth on community weighted mean of functional traits ( mean+SE)
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Fig.4 Effects of snow cover depth on ecosystem functions and multifunctionality
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