55 43 55 16 1) S & 7 i Vol.43,No.16
2023 4F- 8 H ACTA ECOLOGICA SINICA Aug. ,2023

DOI: 10.5846/stxb202207071944

XUECE, IR, TERILA, BRI, 70K, &iE0, BRI ™R, BB . & 7€ Yy i T T e 2 B XA 6] A 4 401 52 g i iz AL ).
AR, ,2023,43(16) :6605-6616.

Liu H H, Hu G Z, Hasbagan Ganjurjav, Ji G X, Wang Z X, Gao Q Z, Wang Q S, Yan J, Danjiu L B.Responses of functional diversity of plant
communities to drought in different growing periods in alpine meadow.Acta Ecologica Sinica,2023,43(16) :6605-6616.

EEEAENRERYRSHFEENARE KA TR
oz L5l

X‘IJ%%I,Z’ éﬂé 1,3,*, _T_;;}—(;}Lj‘—;lﬂ’ ;‘,;MI,Z, i%ﬁkl,z, r%,;%:_/{_ﬁ_l,?a’ i}-j‘:\é):l,
o, 2AFA

1 E RO B B Ol PR S T RS R T T, dEaT 100081
2 R ARAT A AT 2 AR F 5 5006 %, b 100081

3 E A FE S oG 5T 100081

4 PE ARl 7 F S, AR 852000

FEEE AR XS T S 0 1 3 R % D REPEAR ) 22 S A 3Rak . R BRAUBEALTR , 77 98055 JU L DX R K A% Sy K AR IO, iR FE )
HEVR I RETEAR B Ty e 2 REYELEAN IR A AU T S0 04 o) I AL i % 1o 2 v 8 ) 3 o AR A A LA B0 S, DAL &
FE R ) J WS4 | U B BB AE K AT (ED) | i (MD) AR A 4 2t (ND) T 52508 5 b WL R 9% 40 o 1 i
AR 4307 e FEH ) BEVE D B8 ZREPEXEAR R A KM T R i B AL . S5 W] (1) M S BE PR XS T A AL 22 S m N, R IR
R /NS HL A A [ A AR BRI, O3 ZOT R BRI 5 (2) A= K ZERT0 T 500 e FE R A B 7% DI RE TR IR (9 52 e de it | A K2
P RRZ AR ET R RS ; (3) AR E TR R E U THE D EE 2 EEHE, ED A0 3T ThBE 4 BURE $5 4L
(FDiv) M HE TR0 (FDis) i & %A% (P<0.05) , 1 Rao —KAHFEE( RaoQ) fit 3 T+ ( P<0.05) , MD AbHE T Ihfig 34 5] 5 45
B (FEve) I E AR P<0.05) 5 (4) MASCHEA M 1 BEVE DR S D) RE 2R T R AW N Z RIFETEH LR . AR A&
o FE R A A ) T R IR L5 T T R S R X A R R i R A T R A AR 25 AR E I, R 78 o 1 S R ) A A 7 e AN (]
1 5B AT B SR BOAS [R] P9 26 A7 SR, RIS A= R ZE 0T SR T 5 S Xoh A K 2 v 1 R P sl 5 0w . PR T iy JE R ) i
YIRETE Dy RE 2 B T A ) AR A B0 5 Ml 3 Ay e AL A T oA A 254 1 R 0 0 5 Do v JE R A A D R AR o
FEEFI T RE 22 B 1 52 i S BERL 2= Ak 4l

KEEIA : R IR ZE TR IR R DI RE A1 s R AF RN

Responses of functional diversity of plant communities to drought in different

growing periods in alpine meadow
LIU Huihui'?®, HU Guozheng'™*, HASBAGAN Ganjurjav'”*, JI Guoxu'’, WANG Zixin"*, GAO Qingzhu'’,
WANG Qingsuo', YAN Jun*, DANJIU Luobu®

1 Institute of Environment and Sustainable Development in Agriculture, Chinese Academy of Agricultural Sciences, Beijing 100081, China
2 Key Laboratory for Agro-Environment & Climate Change, Ministry of Agriculture, Beijing 100081, China

3 National Agricultural Environment Data Center, Beijing 100081, China

4 Nagqu Grassland Station, Naqu 852000, China

EETA WK A AR5 G5 U MU R LR G F 4E0F5T (2019QZKK0307 ) 5 [ 5K F SRR 2# 3L 4: 50 H (31800383, 32171590) ; H Yo 2 8 46 MEFE
WFBE BT SE ARl 55 3% % 35 ( Y2022LM16)

Y75 B #8:2022-07-07; P £& Hi AR B #A :2023-06-06

# JIAMEH Corresponding author.E-mail ; huguozheng@ caas.cn

http ://www.ecologica.cn



6606 xR 43 4

Abstract; The response of plant to drought stress reveals the distinct expression of functional traits. With the global climate
change, the precipitation pattern of the Qinghai-Tibet Plateau has been altered. It is of great significance to explore the
response mechanism of functional traits and functional diversity of alpine meadow communities in drought events, which
would enable an in-depth understanding of the adaptation of climate change in alpine meadows. In this study, we conducted
manipulative drought experiments with early growing season drought (ED), middle growing season drought (MD), and
non-growing season drought (ND). We observed the functional traits of community species and analyzed the response
mechanism of functional diversity of alpine meadow communities to drought in different growing seasons. The results showed
that; (1) there were different responses of leaf functional traits to drought, which showed that the leaves were small, thick
and long-lived, the assimilation rate was reduced, and it was aggravated by nitrogen restriction. (2) The effect of drought in
the early growing season on the functional traits of alpine meadow communities was the strongest, followed by the middle of
the growing season, and the weakest effect in the non-growing season. (3) Drought in the growing season significantly
changed the functional diversity of the community. The functional divergence (FDiv) and functional dispersion ( FDis) were
significantly reduced in ED (P<0.05) , while the Rao’s quadratic entropy ( RaoQ)) was significantly increased ( P<0.05) ,
and the functional evenness ( FEve) was significantly reduced in MD ( P<0.05). (4) Correlation analysis showed a link
between community functional traits and functional diversity’s response to drought. The study found that the functional traits
and community functional diversity of alpine meadows had differential responses to drought in the early and middle growing
seasons. This indicates that alpine meadow plant communities may take different survival strategies in response to drought in
different periods, that is, the community adopts drought tolerance strategies for drought in the early growing season and
drought avoidance strategies for drought in middle growing season. In this study, we investigated the response mechanism of
plant community functional diversity to drought stress in different growth periods of alpine meadow. We provided a scientific
basis for predicting the effect of seasonal drought events in the future on plant functional traits, community weighted means

(CWM) and functional diversity in the alpine meadow on the Qinghai-Tibet Plateau.

Key Words: alpine meadow; seasonal drought; functional traits; functional diversity; survival strategy
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Table 2 Duncan multiple comparisons of plant functional traits under drought treatments at different growth periods
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LDMC 0.30+0.02¢ 0.46+0.02b 0.52+0.03a 0.29+0.02¢
LCC 61.37+3.39a 63.9022.42a 64.47+3.55a 60.47+0.12a
LNC 0.97+0.23a 0.84+0.21a 1.03+0.18a 1.10+0.26a
LPC 0.40+0.04a 0.32+0.04ab 0.29+0.01b 0.32+0.05ab
C:N 66.54+14.96a 81.70+23.58a 64.05+9.25a 58.35+14.62a
N:P 2.49+0.85a 2.76+1.02a 3.60+0.56a 3.35+0.27a

CK . X} & Control check; ED ;4 K HiH] T 5 Early growing season drought; MD : 4= & H1 4] 5 Middle growing season drought; ND : JE A= < i 5
Non-growing season droughtLA ; ™A (mm?) ;SLA: FLMF AL mm?/mg) ; LDMC; M H & (mg/mg) ; LCC; MR (mg/mg) ; INC; &
ik (mg/mg) ;LPC: M i (mg/mg) ;C:N: MBRE S B L (mg/mg) ;N:P: FHEBE S L (mg/mg) R HIT7 225087 (ANOVA) K Duncan Z & Lt
B AR FREAARA N 22 57 B3, W EMACE P<0.05; 3R P8 R P35l +hr i 22
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