55 44 355 20 1 S & 7 i Vol.44,No.22
2024 4F 11 H ACTA ECOLOGICA SINICA Nov.,2024

DOI: 10.20103/j.stxb.202404250932

EA BRPHBRAR U0 4. 5 O MU R PR 7 HE i AR 25241, 2024,44/(22) :10119-10132.
Wang J] B, Ouyang X H, Zhao X Q.Review of grazing effect on carbon cycling in alpine grasslands.Acta Ecologica Sinica,2024,44(22) .10119-10132.

= = A E M R I SR R

EERY RRMEME R

1 rp R Bt PR 2 S PR BT, AR S R G A SR T S s, A R GRS S PG dEsT 100101
2 PEBEBERY, dE 100101

3 HIERY:, AL =TI AS 5 S R B0l E K E SRR, T 810001

FEE SN E T A S RS R IR 5 3 0 0 T A5 b e 0 32 1 R B0 ) - e b A ) -+ R 5 R G WAL i A R R TS Al
Had e, B RS YE T BOE BRI RS PR I 38 A5 A% 5 M ARG A R | F G 1 0 e MR A AT B4 N BT ) LE 80N 3 2 A1
TR TR AT RAEAE BRI B P o STt 38 A SR 23 3% I W £ 5 3l 0 ) 5 i e 0 B 3 7 1) ] s il B A R AL, 42
AT BRI ASRA ST 5 18], LA R 5 6 e Jo e 2 B b B0 B St R S ML PRI 5%, TR VA SR IR Al . MR R, B AR R E R D,
G A AR R G D) ARSI R B PO, AL E T ORI 328 o5 4T R B 4 A5 R R B2, T 5 SR T R A v A I e R 1 1
B, B BE TR R AR 25 R — o 2 5 RN T, o SR Bk B A B B 52 2, 1 8 3 5 A 2 e
FEVR AL, MY A A7 T RN L R B B, 08 35 M o b R Ak i 2 R A B Ao A, 3 4 5 i ] B 30 A 28] <A D - 3
LR R IREE  BAE RN e M, BRI R S U MR BRI ST SR i = 25 TR RE S 43 TIE B S A RS
(1) i %o 8 0 e o o 7 S A0 3 B8 A ML SR AR | DA A0 4 B Ko e e BRI LR SR e = TR AER ST, IR, 7 R 3k
WF5E Ty e ZER AT ST B R B - AR A - 1 B (8] A BB IR ATL ], AS T G b TEDULI 5 4o PR TR AR 40L , A JR B X B b ik Y Ty B A4
PR 2 B AN () S AGEAR S5 1) 18 SR A AR AR | Sy 2R A vy SR e bt 31 ) 6 P 2 1 A £ 368 17 P 114 A8 BILR 3R

SKBRIA T R L BB BT A U A R A

Review of grazing effect on carbon cycling in alpine grasslands
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Abstract: The carbon cycle of grasslands grazed by herbivorous wildlife and human demand-driven domestic animal is a
process of carbon uptake, storage and release in the coupled herbivore-grassland plant-soil system. Herbivores influence the
grassland carbon cycle through grazing, trampling, and feces and urine return, but there remains significant uncertainty
about whether they enhance carbon uptake and promote carbon sequestration or stimulate carbon release. This paper
reviewed the possible effects and mechanisms of herbivores on the carbon cycle process in grassland, and proposes possible
future research directions, with a view to providing a basis for the study of the carbon cycle process and mechanism in the
alpine grassland of the Qinghai Tibetan Plateau, as well as the management of carbon sequestration. Research findings
indicate that while alpine grasslands exhibit substantial net ecosystem productivity and carbon sink intensity, current results

may overestimate carbon sequestration rates, influenced by observational site distribution and the impact of herbivores.

EE TR . 78 A BF R G STH 1 H (2024-SF-102) ;55 "R T80 JRL: AR % ZE0F 58 01 B (2019QZKK0302-02) 5 5 H AR Bl 3 410 H
(31971507) ; EIZK ASARL A ISR A FE 4T H (U20A2098)

Y75 B #B:2024-04-25; FAH2024-10- 14

# W IHAVEH Corresponding author. E-mail ; jhwang@ igsnrr.ac.cn

http ://www.ecologica.cn



10120 xR 44 %

Discrepancies exist among results derived from different methodologies. Carbon sequestration in alpine grasslands becomes
more intricate under herbivore grazing. Herbivores significantly affect carbon storage and cycling in alpine grasslands by
altering community composition, plant diversity, productivity, and above/below-ground carbon allocation. These effects are
further regulated by climate and soil factors, introducing complexity and uncertainty. Current studies on carbon cycling in
grazed alpine grasslands lack consideration of herbivore redistribution effects and intensity. Furthermore, the mechanisms of
how vegetation carbon allocation responds to grazing intensity and the influence of grazing management on grassland carbon
cycling necessitate further research. Future research should focus on the carbon coupling mechanisms among herbivores,
vegetation, and soil, integrating field observations with process model simulations. Developing remote sensing-ecological
process models for grassland carbon sink function management under various climate scenarios is crucial to propose adaptive

management strategies for the evolution of alpine grassland carbon sink function.
Key Words: Qinghai Tibetan Plateau; herbivorous; carbon sequestration; climate change; grassland management
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Fig.1 Carbon sinks in alpine grasslands on the Tibetan Plateau show large differences between methods
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Fig.2 Carbon cycling processes in alpine grassland and the impact of grazing on alpine grassland based on literature integration analysis
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Fig.3 Grassland net primary productivity (NPP) and its ratio in the Tibetan Plateau region
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grassland types were extracted and statistically obtained
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Fig.5 Carbon cycling processes in degraded and restored grasslands and its main affecting factors
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