5542 B 11 ) S &~ £ Eild Vol.42,No.11
2022 4F 6 A ACTA ECOLOGICA SINICA Jun. 2022

DOI: 10.5846/stxb202106011441

BAME e, NN BR S SRS SR, B R AR A A 7 X b A 7S R 4 B KA B 1 S A RIE ST R AR A A, 2022,42( 1) ¢
4324-4333.

Hu J, Cao Q H, Liu X L, Chen X L, Sun M L, Zhou Q P, LU Y H.Research progress on the effect of the transition between shrub and grass vegetation on
grassland ecosystem and its water-carbon processes.Acta Ecologica Sinica,2022,42(11) :4324-4333.

HEEMETX EM A S R 5 K H K2 /Y =2 i
Rtk

Ao Eade A TR IMER AFR, BT
1 PR R K DU )1 25 0K o e SRR 2B 25 R 40 [ R P AR 2 WM AR 5T 32, KR 610041

2 v BB A IR I O IRTT 5 XA S E R E SR E L, I 100085

3 W ERE RS IR 100049

R UM AR I R A A e [R] F FHfof e Jof e BIUT S OE DA A B G2, JRE R R B3k i o MR P\ A 2 o 19 Tl 2207 5, TRk
FER R A R S R G AR UKL R A RIR BRI K A S0 X e T RS A B R L, SRR T AR AR
A X AR A L SEDRE (AN AT LR ) BORENR , LRk 6 F AR A5 A Xk A 25 7K S e SRR e R - S ol B 3 2K 25 7K
AR RS AIL BT XF F AT RSB A AR N 25 BRI eV AR SRy K b e A R T BB R R BF S 9 5 BT, X RO
AT B HH U AL (1) T AL AR A A i RS LR W M BR AL A 0B R O SE A LRI AT 5T, (2) W AR RE L ROL T AR
Wby TRV 28 A B A TS Jo A48 K5 1230 P 255 7 06 7 R E AR B AR K R AT AR S RO IE S I T, (3) 7
SR P AL Jm R A 250K S R IR S IR R S K RIS R I 2 E R i B RUE a5 A SCETE A AL F
oA R A SRR 5 22 FUAR I M) A R I P S 4

SRR EAR AR TR 5B AR UK TRl AR

Research progress on the effect of the transition between shrub and grass

vegetation on grassland ecosystem and its water-carbon processes
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Abstract: The combined effects of overgrazing and climate warming drive shrubs to encroach into grassland ecosystems
worldwide, while removal of the shrub is an important controlling measure for shrub encroachment. It is meaningful for
sustainable grassland management to identify the impacts of transitions between grass and shrub vegetation on the ecosystem,
eco-hydrology, soil erosion, and soil erosional carbon loss. In this paper, we reviewed the effects of shrub encroachment and
its removal on the plant community and soil function (e.g., soil organic carbon), and the impact mechanism of these
transitions between grass and shrub vegetation on the water-carbon coupling processes such as the ecohydrological, soil

erosional, and erosional carbon loss processes. According to the weakness of previous research on the impacts of shrub
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encroachment and its removal control on plant community, vegetation pattern, and soil-water processes and functions, we
provided several suggestions for future research directions; further studying the influence mechanism of transitions between
grass and shrub vegetation on biogeochemical cycles such as carbon and nitrogen cycle, paying more attention to applying
new techniques such as nuclear magnetic resonance ( NMR) spectroscopy, biomarker, isotopes, and methods (e.g.,
indicators and connectivity of vegetation pattern) to determine the ecological effects of water and carbon for transitions
between grass and shrub vegetation, and strengthening the multi-factor, multi-process and multi-scale comprehensive study
among grass-shrub vegetation pattern and water-carbon processes such as eco-hydrology, soil erosion and soil erosional
carbon loss. These can provide theoretical support for scientific and practical ecological restoration and multi-objective land-

use management of shrub-encroached grassland.

Key Words; Shrub encroachment; Shrub removal; Eco-hydrology; Soil erosion; Soil carbon storage
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Fig.1 The conceptual framework of the effect of the transition between shrub and grass vegetation on grassland ecosystem and its water-

carbon processes
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