1952-1958 ok R % F37EH 10
10/2020 PRATACULTURAL SCIENCE Vol.37, No.10

DOI: 10.11829/j.issn.1001-0629.2020-0162

IR, T3, ¥4, FAME, A D0 Meta 70 B OO o B 6 75 B4 2R 35 R G AR B R 2. 50k B, 2020, 37(10):
1952-1958.

XUQ M, WANGY Y, XINY, GUOX W, DUY G. Meta-analysis of the effect of grazing on grassland evapotranspiration in China.
Pratacultural Science, 2020, 37(10): 1952-1958.

Meta AT PEGE A EE T RS

R E RS

HRR, TEE, F E, RN, BB

L FFE LSRN A O, Fi 76T 810007; 2. v R B V6 b w5 B A= i 52 i, 353 74 7 810001)

WE: CRABRASZAGZHERZNY, ARAERZTIZNHAAFTRZ—, mARZLAZAERALSZARERAR
SRS IR . KB AN Meta 547 7 ik, B b B E e ST ) 23 AR Ko B AR E Y oa 0K
LRFITHEIM., BREAV: ARNPEERAEASZARKETY e FHRABIAA-021+0.04, KM I FHEMK
FHAEBE (P<0.001). REEMFEP X BABRKEEAKIMRAAEGER, BHEER, SEER, REE
Wy, RFBEFZWI, HAREZEMREIFERAR T (P<0.05), FRLBENSTFHAXBALAEREE YW (P<
0.000 1), SHEWAREZHARAFANZIKRAIATE, BEAPESM; PERBATERARZTERBERD, A
A TR EEKRSTE ., TEANFAL RS THHBMALA BE YA (P<0.05), 2 A 7T M 50.48% 4= 23.14%
R BEEF, ARBIHBUFIROARBIAZ R EEANAALELETNREG, B2 AR EME,
WY Ky AR BIK, MR GRYA A RLE,

KEIA: AR E; FIARKE; Meta 5 #r; FHRE M

XHARERE: A YXERS: 1001-0629(2020)10-1952-07

Meta-analysis of the effect of grazing on grassland evapotranspiration in China

XU Qingminl, WANG Yunyingz, XIN Yingz, GUO Xiaowei’, DU Yangong2
(1. Qinghai Ecological Environment Monitoring Center, Xining 810007, Qinghai, China;
2. Northwest Institute of Plateau Biology, Chinese Academy of Science, Xining, 810001, Qinghai, China)
Abstract: Grasslands are important components of terrestrial ecosystems, and grazing is a key way in which grasslands are
utilized and managed. In this study, 23 experimental results of grasslands in China were analyzed using meta-analysis. These
results showed that the average effect size of grazing on evapotranspiration of grassland ecosystems was approximately
—0.21 £ 0.04, and grazing activities significantly reduced the evapotranspiration of grasslands in China (P < 0.001).
Furthermore, the order of decreasing average effect size of different grassland types was: meadow grassland, steppe, alpine
grassland, and desert grassland. Except for desert grassland, grazing significantly reduced the evapotranspiration of the other
grassland types. In addition, grazing intensity had a significant effect on the average effect size, and the order of influence on
evapotranspiration was: heavy, light, then moderate. Thus, moderate grazing reduced evapotranspiration least, which was
beneficial for the reduction of soil water loss. Both soil organic matter and total nitrogen had significant effects on the

average effect value (P < 0.05), which could explain the effect value variation of 50.48% and 23.14%, respectively. In
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addition, future effective restoration of degraded grasslands and the improvement of soil organic matter and total nitrogen

content will potentially reduce the average effect value of grazing on evapotranspiration, reduce the loss of soil water, and

improve water use efficiency.
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JAC S 3 PR P [ R AR S R G 2K HE: (P < 0.001),
BT TSR b 725 0 240 5o BRRE b 1) 81.7%.
TSRS A [ 24 78 e 25 1550 5 ) (19~ 22 200 B A
A FH a8 B D v B AR Ik g o ) o Ji iR MR R DR v 9
Fihh, TR R (B 2). S B A S5 2 PRI O )
Ji R R R FE M 1 25 R (P < 0.000 1), {EX) 57
T B JR TG SR 3 B (P> 0.05) . H ) B L R 1 R
(14~ 259 255 AL 359 v T o R R b A OB A o RASONS
T b, 2 R R V) (%) 280 R S PR R B 3R B s
AR 58 (P < 0.000 1), 752 5] N R RAR & (R
TGS i) X S 0 ISR IR AT 3 — DR T

0.2

00
[ ]
n=3
E P <023
n="17
P < 0.000 1

—-02 }

04 n=11
P < 0.000 1

06 F n=2
P < 0.0001

RNAE Effect sizes

—0.8

TR CEVERE ROEEM TR R
Meadow Steppe Alpine Desert
grassland  grassland grassland grassland

2 TR A [E) 2 B B it P 2 A0 N 1B B0 2 R 45 SR 3 EE 43 AR
Figure 2 Comparation of effect sizes on evapotranspiration
between different types of grasslands in China

22 ARIBHEEMNPEEMESREEME
M FEHY N ERF RIS

AN [) A 5 FE ST ¥ Ak B B A R R 3 R T
(P <0.000 1), JiH 5 B 5o B b 2 B30 52 ) A vy BIMIG
MR O BB S AR R R b R RO, EE R U S R RN

http://cykx.1zu.edu.cn



10 ¥ NN

&5+ Meta 73 Bt OO A [ 6 077 B 3t A= 2 A% 4 2% HCE FR R i

1955

o RE RO 25 B 3 (P < 0.05), TR U B R U
WEI LR EER (P>0.05) (& ). F BT HEH
ZEHICE PR FE B /)N, AR T ek b B - 358K 43 4
Ko FRZESUMER I 85 BRIk 2= B A 7k,
TEG N MR & (P <0.000 1).

23 PHYHEMNSERFRIIEBUMERSE
E LT = AN 7 FFAE

AW FEHE— B 5] N T HEBRE KR B
T AEY R LIEANE. SR A ESEST R,
fife TR A B e U A B 4 SR R B B L BT A A A
- 38 2 N B 3 e (P < 0.05) (R 2). £ T
PG R, oI LRI SN S A VLR 4
B AEMEZ AT KR, IE LBEAEE,

F 1 TRIMGEE X N ENFZIEE 95% EFEX(E

Table 1 Effects of grazing intensity on average effect size

TR JEE YR AE 95% E 15 X [A]
Grazing intensity Effect sizes Confidence interval
Li%géhtggﬁrﬁjﬁqg —0.16 £0.07a —0.27~-0.02
Modfr%fiﬁzing —0.14 £ 0.06a —0.31~-0.02

ot —0.27 £ 0.06b —0.38~-0.16

Heavy grazing
[ B AN [R] - B R R AN [R5 FE 2 1) 72 57t 8 3 (P < 0.05)

Different lowercase letters within the same column indicate significant

differences between different grazing intensity at the 0.05 level.

W EWSIE MK ERSEE ML ER, 1%
HHUFR A 2R S8 9 5 ] DU RE 50.48% AT 23.14%
A R A AR 5 o

R 2 KRN M EXN SKEFREAM FE R

Table 2 Response of cumulative effect sizes on soil physical and climate factors

fif R & SR MEAG LS Test of AR R RHEAE R
Moderators (x) heterogeneity (Q,,) P Simulated equation Effect size variation/%
HHLR Soil organic matter 7.80 <0.01 y=131-027x 50.48
4% Total nitrogen 5.19 <0.05 y=-0.16 —0.16x 23.14
72 5 Soil bulk density 2.77 0.10 y=-0.83 +0.53x 15.43
R Altitude 1.99 0.16 y=-0.30+0.001x 4.76
3451 Mean air temperature 0.09 0.76 y=-0.21+ 0.006x 0.02
F% 7K & Precipitation 0.05 0.82 y=-0.23+0.000 1x 0.01
A=) Biomass 0.01 0.96 y=-0.26 —0.000 1x 0.00
YRPBIRUSAE .

y means average effect size.
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