5539 A 12 1 *E &~ 2 Eild Vol.39,No.12
2019 4F 6 A ACTA ECOLOGICA SINICA Jun.,2019

DOI: 10.5846/stxb201805281168

W, AR E R, TRAMES BRI S SE N, A FURRE. P AT 45 4t XN TR A B A H LRSS BT AR 52441, 2019,39(12)
Pan Y, Wu J X, Zhao Y, Zhang Y J, Zhang X Q, Zhang X Z, Yu C Q.Comparison of the benefits of conservation and forage planting grasslands in the
river valley area of Tibet.Acta Ecologica Sinica,2019,39(12) .

ARGTAMEX AN THMENRANTH LRSS

% w L RBREDET R D GRAEARD R R TREM ", A A
1 R B R A= 5 R IR ST i, JL Rt 100101

2 R B st BB A 5 PRI T T A A R G M 4 W S R S S, b ED 100101

3 EBRE B R, JEST 100049

4 T EAR LB BE R RS AT/ AR R AR S S S IR P A S A AN E 010010

FEE S HT T VU A3 L XS AR R I 2 R P R AE S R GRS I AL T B A I R R R S5 R Y ks 5 2
TE AR N, S5 RN B A RS R AN R AR, R 67 J8/hm? S —AFAE N TR R 0.9% , AL A
R R B BRI 255 = N 772 J6/hm? AP ARSI S 14.6% , 55 85.4% 3 E AT TR ; i 2 4E 42 A T RCHRA—4E A4 A TA
H R 1 22 55 7 R 4250 J6/hm* 5 13135 J0/hm?, AH FRZR 557 R [R) B 4 3 07 X AR S R GE I 55 i B 22 B PR, d5e RAY
H27% , FEHFRABGINT R AR 2 2 g PRI B bl R — AP A N TR B bth, IR e PR 20 101 I AR LG, & 3G 8 PRl A
Fh G AR AR N X B T LS 30 DX K A & G A R AR S R G R 55 1 D

SRR TR B A MR RS A S R GRS

Comparison of the benefits of conservation and forage planting grasslands in the

river valley area of Tibet

PAN Ying', WU Junxi"?, ZHAO Yan'?’, ZHANG Yanjie"*’, ZHANG Xiaoging*, ZHANG Xianzhou'?,

YU Chengqun'?

1 Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of Sciences, Beijing 100101, China

2 Key Laboratory of Ecosystem Network Observation and Modeling, Institute of Geographic Sciences and Natural Resources Research, Chinese Academy of
Sciences, Betjing 100101, China

3 Unaversity of Chinese Academy of Sciences, Beijing 100049, China

4 Institute of Grassland Research, Chinese Academy of Agricultural Sciences, Key Laboratory of Grassland Ecology and Restoration, Ministry of Agriculture,

Hohhot 010010, China

Abstract: The conservation and utilization of grasslands are the basis for the sustainable development of grasslands and
animal husbandry in China; however, 90% of natural grassland has been degraded to different levels. Prohibiting the
utilization of ecosystems is a common approach in ecological conservation, e.g., fencing grasslands. Meanwhile, artificial
seeding of forage species has also proved to be effective for ecosystem restoration. There are limited studies on the integrated
ecological and economic effects of grassland use change. In this study, the economic and ecological benefits of six grassland
management strategies in the river valley area of Tibet were analyzed using three aspects: input, economic output, and
ecosystem service values. The results showed that the cost of fencing grassland was the lowest at 67 yuan/hm”, which was 0.

9% of the cost of annual planting of mown grassland. The economic benefits of conserving grassland were 772 yuan/hm’, of
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which the subsidy was 14.6% and wage income was 85.4%. The economic benefits of perennial planting of grazing grassland
and annual planting of mown grassland were 4,250 and 13, 135 yuan/hm’®, respectively. The differences in ecosystem
service values among the grassland management options were limited, and the maximum gap was 27%. Considering both
economic and ecological benefits, the integrated benefits of natural grazing grassland were higher than those of fencing or
plowing grassland, but lower than those of the other strategies. Input ( yuan/hm®) increased as natural grazing grassland
converted to fenced grassland and annual planting of mown grassland at the village level, and was highest at 50:50 fenced
grassland and annual planting of mown grassland. Optimizing the land allocated to fenced grassland and annual planting of
mown grassland could simultaneously boost economic development and guarantee a supply of ecosystem services for the local

region.
Key Words: artificial grassland; input-output; land use; fencing grassland; ecosystem services
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Table 1 Six grassland managements in the research area
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Table 3 The actual benefit of different use of grassland

R RGMSS = U= N
Benefit of ecosystem Economical benefit/ S “;‘(n = 2)
services / ( JT./hm? ) ( JT./hm? ) ummary/{ JL/m
;¥ T&Tjé_l:
EER i LA
oo THEDRRE 2L . TN WEsME aur=d Breh
S [E 5E . . A Sale of . .
Soil Air . Part-time  Ecosystem Economical Total
Ecosystem . . Subsidy ~ forage and . . . .
retention  purification ” job services benefit benefit
carbon stock animal
. value
production
PRI B 4 2013 1296.8 1240.0 39.4 112.5 0 659.5 2576.2 772.0 3348.2
Fencing grassland 2014 1397.3 1243.4 28.0 112.5 0 659.5 2668.7 772.0 3440.7
2015 1150.7 1252.8 61.9 112.5 0 659.5 2465.3 772.0 3237.3
G BF RN R 2013 1167.8 1212.7 42.6 112.5 0 659.5 2423.1 772.0 3195.1
No-till reseeding 2014 1519.4 1193.3 38.0 112.5 0 659.5 2750.7 772.0 3522.7
grassland 2015 1223.2 1215.5 33.2 112.5 0 659.5 2471.9 772.0 3243.9
TR 1A 2 2013 795.8 1143.6 27.6 112.5 0 659.5 1966.9 772.0 2738.9
Plowing and 2014 990.6 1147.4 24.4 112.5 0 659.5 2162.4 772.0 2934.4
fencing grassland 2015 911.6 1170.3 17.8 112.5 0 659.5 2099.7 772.0 2871.7
KRB | 2013 1208.9 1242.9 17.2 0 259.5 0 2469.1 259.5 2728.6
Natural grazing 2014 1348.5 1189.2 22.0 0 259.5 0 2559.7 259.5 2819.2
grassland 2015 1062.6 1209.6 23.8 0 259.5 0 2296.0 259.5 2555.5
LA N TR 2013 924.9 1239.7 107.4 0 4250 0 2272.0  4250.0 6522.0
Perennial planting 2014 1192.7 1174.6 243.1 0 4250 0 2610.4  4250.0 6860.4
mowing grassland 2015 920.5 1369.8 104.9 0 4250 0 23953  4250.0 6645.3
—AE A TN B 2013 709.7 1224.3 348.8 0 13879.8 0 2282.9  13879.8 16162.7
Annual planting 2014 701.6 1233.2 348.5 0 13866.1 0 2283.4  13866.1 16149.5
mowing grassland 2015 829 1239.1 293.1 0 11661.3 0 2361.2  11661.3 14022.5
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AU 8 BN | B R R A B 7 20 e B AR S Mcas (1) o AT B licss L& BR
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TR RN — AR A N TONH R A e A X PR R A B 3R AR 2SR 5 D 1

H AR 85045 18 K0, 7T LA GBS [) 0 s 45 38 5 20 T R AR 0 s 3t 7 48 5% AR A= 285 5 TG 1) AH X 28 6
(K2).
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Economical and ecological benefit/(7G/hm?)
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Fig.1 The economical and ecological benefit of different grasslands
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Fig.3 The land use change and the response of economical and ecological output along the increase of grassland input
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