AR SFR 2020, 44 (5): 515-525
Chinese Journal of Plant Ecology

DOI: 10.17521/cjpe.2019.0317

http://www.plant-ecology.com

Win T REXPEHESRENEN: FRERE
A ARH G4E AR

R R AR SRR 50, WL R E RS R EF I AP 535G, [ 200241; SR IHE R 2 AR 5 A A T 5 o,
i 200241

B E ERRZ HERN ARy, MRS RGO NEF AR E L. S LK, R FET 7
TR A RIBRAE . LA R SIS TR) R 25 1 0, o s A 28 R Gt R 5o, 7 A 24 B b N AR S T RR SR R
DRI, O Rt o S 0T it A 2 2R 8 R M RO RIE 0T VA FL A 25 DR RO, 2 224 T A TR AR AL TSI 7 4 2 . 1% SC AR )
AR L AEHERAL A L A R DU RS RGN D REAN T T SR8 T A T R Rl AR A R ST, I

ARG HOWN S TSRS, AR TR0 T I il 2R 25 2 40 KU 1Al A B S (1 JEL e
KR BRULE, Mom TR BRI RS RGUE 1 BRAIEIA

JTRSR, R RFE, AN, FBKE (2020). TR EEHAES RGNS RS R, VLSS, 44, 515-525. DOIL: 10.17521/cjpe.2019.0317

Effects of extreme drought on terrestrial ecosystems: review and prospects
ZHOU Gui-Yao, ZHOU Ling-Yan, SHAO Jun-Jiong, and ZHOU Xu-Hui’

Zhejiang Tiantong Forest Ecosystem National Observation and Research Station, School of Ecological and Environmental Sciences, East China Normal
University, Shanghai 200241, China; and Research Center for Global Change and Ecological Forecasting, East China Normal University, Shanghai 200241,
China

Abstract

As an important compartment of the Earth’s surface, terrestrial ecosystems act as a vital harbor for human survival
and development. Climate change significantly increased the frequency, intensity and duration of drought since
the beginning of the 21st century, which have marked impact on ecosystems, leading to serious restriction or even
threat on the sustainable development of human beings. Therefore, developing integrative research on effects of
drought on terrestrial ecosystems and assessing the associated ecological risk are impressive in global change
field. This study reviewed the effects of drought on plant physiological and ecological processes, biogeochemical
cycles, biodiversity, and ecosystem structure and functions in terrestrial ecosystems, and discussed current hotspot
issues in this field as well as deeply analyzing the existing problems and the potential development direction. This
study aims to provide some suggestions for the future observation, manipulative experiments, and modeling pre-
diction on effects of drought on terrestrial ecosystems, and offer new insights to enhance risk assessment and
management under drought.
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TR XK AR AT AR 70%-90%, T
L BRI 58 B 24 S 1 S B (2 4%, 2014). 5
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BT REXRT TR EMAEIAES, APk

TG AV Z RENE DS ZS R G A5 M AN T RERE I J7
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Fig. 1 Research hotspot issues of the effects of drought on ecosystems.
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Fig.2 Schematic diagram of carbon starvation and hydraulic imbalance hypothesis in response to drought.
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KA AT REME A 1R K 2 5 (Martinez-Vilalta et al.,
2014; Garcia-Forner et al., 2017).
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Fig. 3 Response curves of physiological parameters during
continuous drought and rehydration.
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WEINAR R AE T A (B A4, 2011; Zhou et al.,
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IR A AR AR 2 P, IR AT R EK
S5 BIPRS B 23 WA 5 R H 38 0 328 BE AR
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(SRL)FI B SRR SR Wi fie 70, H AR B 5 B AR
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A a3 (Zhou et al., 2009). 7E A 5 i diL R JF A
BRGHHRI, FREKEFET R KE SHE
AP T I E ¢ R (Bai et al., 2004), {HRELETH K
R FRnT e HIARZEPE X R (Luo et al., 2017).
Wi b A 74 2R G0 T e X T 57 0 L R BRI 2 e R T
FIEP ARG WFh A R DA R 9 U5 AT R P e S
KN IL[FI S (Beier et al., 2012). 7E/K PR X 35k, F&
FK PRI o2 368 T A 7K 43 o A AR D R RE ) A K ) T
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FHMFEE, 2009; Maestre et al., 2016).
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TR/ INE R 1] [ AN 72 P (Zhou et @l., 2019b). 73
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WHEASG —brfE. G — AR L5 HdE, M
T 33— 20 2 SRS 2 33F T 98 3145 280 A2 7 1000 (Taylor
etal., 2017).
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RGN R SEAEAE 2 5, AT IRBh A= 22 F 1
J3 A7 125 18] 7 UM (El4)(Bardgett & van der Putten,
2014; Taylor et al., 2017). @ XHAEI ALK
RN )R T, T SRR A A A ) A ELAE
FH ks A 45 2B ) 2 £ VE(Zhao & Running,
2010). HREREIR), 5807 Dodid o A RGN
JEAIE R AN TR 43 i s e R G AR, W B A (4n
B RS ERE . RS2 LIRS
W WS 2R A B, DR
bR TR AR 2 R 2 A ) O & (Bardgett & van der
Putten, 2014; Mcintyre et al., 2015). {H&, T
RS, HTIE T BOA R DL T I R
S, HT AN DA 2 B R F T 5 0
TAESRGEMZ R, DL E-d R A
W 22 1A 2 TR) PR i () A DG 2R B DA R A7 P L (R
K45, 2016). XA UUR AR EERIE T B R
AL 2 A S T B e S LA AN ], DA R S AR A -
IS E 24 H ARG R (Bardgett & van der Putten,
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AR 2R AT Y 5 AR 2 RS DI REATI AR 2 2 T
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Fig. 4 Biodiversity under different precipitation temperateness conditions. Photos from A to D were taken by YANG Jing, ZHOU

Gui-Yao, CHEN Zhi-Rong and LIU Hui-Ying, respectively.

Eisenhauer et al., 2018), XX TTEE R NEY
Z RPN RS R G DI RERZ IR AT 78 2 S h ARl OR
FE, BT 38R0 . MRS A AN AR AR DR 20T
- 5L B ) 22 5 (Maestre et al., 2016), XX E
SR RE A 2 FE P R 52 00 B AH B S AL 7 %0
2B HEFER, TR FEh E T AR
JIFBE TR IEH Rt smsEEs RGN 2 )
ek (Eisenhauer et al., 2018). {HZXFhAR{L & 74
okt Fh R ARV 2 FEERIAERS RgOC R FEP L
A5 DA S AH SR IRBNHLA] A4, 4106 F A RA A
7E % (Maestre et al., 2016). XLEHIHE KOKBAL—E
FEFE 1 SR RAE ARG BRI RS R 2
AR RIAHENE . BRIk, ARSRIT 52 R RUEE 1Y)
T 2R AV Z FEEFAZS RS REC R R I RE Y
S5, MBI e A S R R A, e s A
SER B AR BN E I, B KR R AR TR O
T T A 2 ARV S e TR A HERA I, AR X
— R i) 2 ) M QB T B (Bardgett & van der
Putten, 2014; Eisenhauer et al., 2018),
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(1, AR R Bl A A S PR (D i ST R AN
FIE AT BRI 1 B e A (5). i 22
MR R, T585 e MEEEmR RS A
BN, X HAE S RGN AV HEER LA G IR . )
AR, EMZREERES RGBS T T #2s
A Y 140, ZhouZ5(2019a) IR AR, T
SR 0 25 PR L IR IRORT A 38 RGP, (H2IX
Fh AN AE— B R L RE S H G IR TR iR . X T RE
SE R YR Re e ik IR A R PR R, B0 g
AT R A, BEma i+ 2 800 L RE S ElE
fk(Melillo et al., 2011). HItFEE, 25T,
B COLMREE T 72 5 R J5 A 78 R G 2
AR R I BAE L, IXME A 2 2 DDA 248
RE, mAEPFEIAFEHUVE FH (Zhou et al., 2019a). 7E
RS RAT, UTFFEOE 30 K AER,
TR ER ARG LA NG R, 72
FEBE_EBOGE 3 AT 32 5:(Zhou et al., 2019b). X Fl
B 32 B IE TR B AR ) B R0 M R 9% 7 BEUR N 5
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A RGN, B4 78 2% 8T R A A R 3
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Fig. 5 Integrated effects and risks of drought and other biotic and abiotic factors on ecosystems.
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(Zhou et al., 2013). SRTITE H AT AL AL, S4 3%
FIBME L R X 4y, AR RAEAS [F7K 43 DX 45 [F] — e
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