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Designing nature reserve systems based on ecosystem services in Hainan Island
XIAO Yi', CHEN Shengbin' , ZHANG Lu', YUE Ping’, OUYANG Zhiyun"* , LIU Xianci’

1 State Key Laboratory of Urban and Regional Ecology, Research Center for Eco-Environmental Sciences, Chinese Academy of Sciences, Beijing
100085, China

2 Hainan Research Academy of Environmental Sciences, Haikou 570102, China

Abstract: With the development of biodiversity conservation and ecological construction in China, system planning of
natural reserves at regional scale has received wide attention. Taking Hainan Island as an example, this study explores the
regional natural reserves planning method according to the spatial pattern of ecosystem services.

Considering the five aspects of biodiversity distribution, water conservation, water resource protection, soil
conservation, and coastal protection, we first analyzed the spatial pattern of ecosystem services in Hainan Island and
evaluated the importance of unit ecosystem. Then, based on the results of ecosystem services evaluation and the dual
requirements of protecting both natural processes and biodiversity in Hainan, we identified the spatial units of high
ecological importance but with inadequate or no natural reserve protection. Finally, we proposed our system planning of
natural reserves for Hainan Island.

According to the planning, Hainan Island will build up 42 improved natural reserves with a total area of 2901400 hm”.
The terrestrial area of natural reserves is 412600 hm’, accounting for 11.79% of the total land area in Hainan. Of all the
reserves, there are four newly-built ones (88000 hm®) , four adjusted ones (with an expansion 80100 hm?®) , six integrated
ones from previous 17 reserves and four upgraded ones. This study showed that the ecosystem-services-based system

planning of natural reserves would optimize the overall functions and benefits of nature reserves, and enhance the feasibility
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for practices. We concluded that ecosystem services should be integrated into future system planning of natural reserves.

Key Words: nature reserve; ecosystem services; system planning; Hainan Island; biodiversity
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Fig. 1 Present spatial patterns of nature reserves in Hainan
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Table 1 Ranking of water conservation importance

Iy HEE R
Criterion for ranking Importance Scoring of importance
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Table 2 Ranking of water resource protection importance
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Criterion for ranking Importance Scoring of importance
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Table 3 Ranking of soil conservation importance
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Table 4 Ranking of littoral zone protection importance
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Table 5 Ranking of biodiversity protection importance
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Fig. 2 Spatial patterns of water conservation importance in Hainan Island
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Table 6 Area and proportion of ecosystem services in different importance ranks
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/km? /% /km? /% /km? /% /km? /%
KT Water conservation 6498. 1 19.1 4146.7 12.2 12606. 4 37.1 10705. 4 31.5
K PEAR YT Water resource protection 861.2 2.5 344.6 1.0 0.0 0.0 32750.8 96.5
LR EF Soil conservation 1091.2 3.2 2394.6 7.1 11081.1 32.7 19333.2 57.0
HF B4 Littoral zone protection 20.9 0.1 14.7 0.0 44.4 0.1 33876.7 99.8
W ZRErE Biodiversity conservation 5441.4 16.0 1871.5 5.5 5064.8 14.9 21578.9 63.6
RGNS Ecosystem services 9561.3 28.2 5799.9 17.1 11441.9 33.8 7097.0 79.1
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Fig. 3 Spatial patterns of water resource protection importance in Hainan Island
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Fig. 4 Spatial patterns of soil conservation importance in Hainan Island
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Fig. 5 Spatial patterns of littoral zone protection importance in Hainan Island
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Fig. 6 Spatial patterns of biodiversity importance in Hainan Island
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Fig. 7 Spatial patterns of ecosystem service importance in Hainan Island
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Fig. 8 Designation of nature reserves system in Hainan Island

®7 BERBEBARPRERANAR

Table 7 Details for designation of nature reserves systems in Hainan Island

iR FrAeTi & WA PR X R 5 AR X
Approach City or county Present nature reserves Designed nature reserves
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EX RO T 1 iy
Ih XCF-
B hif
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KITIRR 204 NS
Bt 221l Zx1l
W T R AT AR LI R
#% 4 Integratation GRS ] IRIEWE TR RIS LRI AR
I e BT A BT AL B PUAL AR I S5 LA AR
=i SO R S v T A =LA
AN T A IR DL e s LR DL WA R VYL AR A )
E B B B B B AR AR RS
T+ Promotion SRR VHIRLL B A LR RI 0 L
IRZR s v
T BRI BB
nT R R

http ; //www. ecologica. cn



24 1] Mk BTSRRI AHER 5 A AR X R R AL 7367

(2) Wi T U445 RIS BB ) R4 X

PEARAPT DXCHE b B 10 I AR AR DX BB L SR PR X B R0 [ AR AR 9P X BRA IS [ SR AR 4 X AP
F AR IX 5 8 10 37 08 R DX RN R BT £ A A Vi R K R X TR AR (3R 7) o IR X 2 B AR 4 %)
ZALFE AW 22 BEPE T (ERRIR 19 V8 28 MR | 1L b AR | A TRIAPR | AV e bk R 9 e A 35 A U K T2 ) 3
X SRR IX, RPEZ IR X BEAE 2R B N AW 20 5 A S TR (A i 2, U B — N E R
PRI IXRE

(3) HAB -0 B LR X

PR X BEL G BUA TR EUR S X 2 LI DX ARG X 2 IR X B PR X 35 HE
FAAK AR PR3P DORIAE R RERLA BT ) A SRR X TR B (3 7) o AR X R BRI X G2 0 45 Fh 25 R A 44
WARMAES RGBT sh bt

FRARAS MR, o6 pl Ll TS 58 35 19 SRR X 42 A TRIFR K 290. 14 J7 hm? | Horb il (3 SR 444 X i AR
1 41.26 J7 hm?, iR HETERRAY 11.79% , o i dr X 4 4> (HiFH 8. 80 J7 hm?) |, JAFE LRI X 4 A~ (97 Kifi
FU8.01 J7 hm®) ¥ 17 M XIS N 6 A, 4 MEPIX (£ 7)
3 iTtig

Wi T A RGNS WS E B G IN , AW R I @7 TR T AR RGNS 0 X8 H SRR X
PR R T i , It 25 BRor i, 42 RS 5 A SRR X R R R . X — IR R E T AR IFRE 5 F AR X
R EZT I, R T AR S H ARG XA B RS R GRS R R E M X E R RE
AR IR R A SR X AR R LRI T S A S

ETEBRGMS B ARAT XA R L& TR 3CE, B, 4+ ARG XN MR EZAESKX
(EIE ] 100 [AX3R) 24 2336. 3km® , XU 24. 4% (135 5 1M T 22405 28 RG0S5 15 2 FL B M5 i AR 9, AR
TFFE 4 Y SRR X AR 2B 52 OB A T B A 25 X LU iR 3] 39. 4% , BIVEERE 3763, 4km” (UMK LB AR R
GE M55 K A5 3 LU A% B PR

BT EBRGMRS B AR KRR AT BT & AR X LR B RLES , B 5 T o b 5 B A R
Jiraz , NI AT A SRR X, [l WARAUE T AR Y 2R EA T H AR X AR R B, U2 Z i1/
ZHE MRS HARE RS AYIX I, WA= 40 2 RE AR B 2 X Bl 5441, 4km? | 1T 7K 800 37 AR 45 W B0 382 X i A ik
6498. 1km’ . AWFFRAERXSFEEANEB RGNS S EH 84 SRS R EE X AR5, RBER L H
PR SEBRAR A TLE G b, B2 F AR IR R LRI T 2 . 783X ARG X AR R MR b Rl A 5 T 2B
2o A B DXORI A A 2 2R 0 e 55 v 1) X3

WA RGRSSE A AP AR A5 B & R 5 1) % ) R 5iE A v SRR K AR R Y
WA, FEE P AW 2R A S R GRS A 20 120 90 AEAA B 25 AR T BIFFE 5 P B HL R Y
F AR RS X 1 (R S S WS s R B FOK IR SR S AR R AE S R GRSy . (RRIILOK, AR X
BRI AN BT LT A W SRR, BRI 10a, A A =K S RGEIR S A H AR BRI AR
WEN XA RE S A A R GRS VN B B = A AN B G,

References :

[ 1] Decree No. 167 of the State Council of the People’s Republic of China. Regulations of the People’s Republic of China on nature reserves. 1994.

[2] XuWH, Ouyang Z Y, Huang H, Wang X K, Miao H, Zheng H. Priority analysis on conserving China’s terrestrial ecosystems. Acta Ecologica
Sinica, 2006, 26(1) : 271-280.

[3] Ouyang Z Y, Wang R S, Zhao J Z. Ecosystem services and their economic valuation. Chinese Journal of Applied Ecology, 1999, 10(5):
635-640.

[ 4] Balvanera P, Daily G C, Ehilich P R, Ricketts T H, Bailey S A, Kark S, Kremen C, Pereira H. Conserving biodiversity and ecosystem services.
Science, 2001, 291 (5511 ) ; 2047-2047.

http ; //www. ecologica. cn



7368 A E = 314

[5]

[6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

[16]

[17]

[18]

[19]

[20]

[21]

[22]

[23]

[24]

[25]

[26]

[27]

[28]

Egoh B, Rouget M, Reyers B, Knight A T, Cowling R M, van Jaarsveld A S, Welz A. Integrating ecosystem services into conservation
assessments; a review. Ecological Economics, 2007, 63(4); 714-721.

Egoh B N, Reyers B, Carwardine J, Bode M, O'Farrell P J, Wilson K A, Possingham H P, Rouget M, de Lange W, Richardson D M, Cowling R
M. Safeguarding biodiversity and ecosystem services in the Little Karoo, South Africa. Conservation Biology, 2010, 24(4) . 1021-1030.

Rogers H M, Glew L, Honzdk M, Hudson M D. Prioritizing key biodiversity areas in Madagascar by including data on human pressure and
ecosystem services. Landscape and Urban Planning, 2010, 96(1) . 48-56.

Chan KM A, Shaw M R, Cameron D R, Underwood E C, Daily G C. Conservation planning for ecosystem services. PLoS Biology, 2006, 4(11) .
€379-€379.

Chan K M A, Hoshizaki L, Klinkenberg B. Ecosystem services in conservation planning: less costly as costs and side-benefits. British Columbia
Journal of Ecosystems and Management, 2011, 12(1) : 98-100.

Egoh B, Reyers B, Rouget M, Bode M, Richardson D M. Spatial congruence between biodiversity and ecosystem services in South Africa.
Biological Conservation, 2009, 142(3) ; 553-562.

Goldman R L, Tallis H, Kareiva P, Daily G C. Field evidence that ecosystem service projects support biodiversity and diversify options.
Proceedings of the National Academy of Sciences, USA, 2008, 105(27) : 9495-9448.

Naidoo R, Balmford A, Costanza R, Fisher B, Green R E, Lehner B, Malcolm T R, Ricketts T H. Global mapping of ecosystem services and
conservation priorities. Proceedings of the National Academy of Sciences, USA, 2008, 105(28) : 9495-9500.

Goldman R L, Tallis H. A critical analysis of ecosystem services as a tool in conservation projects: the possible perils, the promises, and the
partnerships. The Year in Ecology and Conservation Biology, 2009 ; Annals of the New York Academy of Sciences, 2009, 1162, 63-78.
Sutherland W J, Adams W M, Aronson R B, Aveling R, Blackburn T M, Broad S, Ceballos G, Coté I M, Cowling R M, Da Fonseca G A B,
Dinerstein E, Ferraro P J, Fleishman E, Gascon C, Hunter M Jr, Hutton J, Kareiva P, Kuria A, Macdonald D W, Mackinnon K, Madgwick F J,
Mascia M B, McNeely J, Milner-Gulland E J, Moon S, Morley C G, Nelson S, Osborn D, Pai M, Parsons E C M, Peck L S, Possingham H,
Prior SV, Pullin A S, Rands M R W, Ranganathan J, Redford K H, Rodriguez J P, Seymour F, Sobel J, Sodhi N S, Stott A, Vance-Borland K,
Watkinson A R. One hundred questions of importance to the conservation of global biological diversity. Conservation Biology, 2009, 23 (3):
557-5617.

Turner W R, Brandon K, Brooks T M, Costanza R, da Fonseca G A B, Portela R. Global conservation of biodiversity and ecosystem services.
BioScience, 2007, 57(10) ; 868-873.

Bai Y, Zhuang C W, Ouyang Z Y, Zheng H, Jiang B. Spatial characteristics between biodiversity and ecosystem services in a human-dominated
watershed. Ecological Complexity, 2011, 8(2) . 177-183.

Anderson B J, Armsworth P R, Eigenbrod F, Thomas C D, Gillings S, Heinemeyer A, Roy D B, Gaston K J. Spatial covariance between
biodiversity and other ecosystem service priorities. Journal of Applied Ecology, 2009, 46(4) : 888-896.

Huang B R, Ouyang Z Y, Zhang H, Zheng H, Xu W H, Wang X K. Eco-environmental sustainability assessment of each province in China. Acta
Ecologica Sinica, 2008, 28(1) ; 327-337.

Xiao H, Ouyang Z Y, Zhao ] Z, Wang X K, Han Y S. The spatial distribution characteristics and eco-economic value of soil conservation service of
ecosystems in Hainan Island by GIS. Acta Ecologica Sinica, 2000, 20(4) : 552-558.

Ouyang Z Y, Zhao T J, Zhao ] Z, Xiao H, Wang X K. Ecological regulation services of Hainan Island ecosystem and their valuation. Chinese
Journal of Applied Ecology, 2004, 15(8) : 1395-1402.

Xiao R B, Ouyang Z Y, Han Y H, Wang X K, Li Z X, Zhao T J. Ecological security assessment of Hainan Island. Journal of Natural Resources,
2004, 19(6) : 669-775.

Huang B R, Ouyang Z Y, Zhang H Z, Zhang L. H, Zheng H. Assessment of eco-environmental vulnerability of Hainan Island, China. Chinese
Journal of Applied Ecology, 2009, 20(3) : 639-646.

Huang I S. Forest Insects of Hainan. Beijing: Science Press, 2002.

Wang R S, Lin S K, Ouyang Z Y. Theory and Practice of Hainan Eco-Province Development. Beijing: Chemical Industry Press, 2004.

Zhang B, Li W H, Xie G D, Xiao Y. Water conservation function and its measurement methods of forest ecosystem. Chinese Journal of Ecology,
2009, 28(3) : 529-534.

Tallis H T, Ricketts T, Nelson E, Ennaanay D, Wolny S, Olwero N, Vigerstol K, Pennington D, Mendoza G, Aukema J, Foster J, Forrest J,
Cameron D, Arkema K, Lonsdorf E, Kennedy C. InVEST 1.005 Beta User’s Guide. The Natural Capital Project. Stanford, 2010.

Xu W H, Ouyang Z Y, Zhang L, Li Z Q, Xiao Y, Zhu C Q. Spatial distribution and priority areas analysis for key protection species in Yangtze
Basin. Research of Environmental Science, 2010, 23(3) . 312-319.

The Law of Wild Animal Protection of People’s Republic of China. The List of Wild Animals under National Protection, 1989.

http ; //www. ecologica. cn



24 1] HEk S5 ETAS RGNS MR 5 B AR XA R LRI 7369

[29] The list of Chinese National Protected Wild Plant (1 th). Plants, 1999, (5): 4-11.

[30] Wang$, Xie Y. China Species Red List; vol. 1 Red List. Beijing: High Education Press, 2004 ; 300-468.

[31] Ouyang Z Y, Liu J Q, Xiao H, Tan Y C, Zhang H M. An assessment of giant panda habitat in Wolong Nature Reserve. Acta Ecologica Sinica,
2001, 21(11) ; 1869-1874.

[32] Possingham H, Ball I, Andelman S. Mathematical methods for identifying representative reserve networks // Ferson S, Burgman M, eds.
Quantitative Methods for Conservation Biology. New York: Springer, 2000 291-306.

[33] SuZX, Chen S B. Developments in biodiversity and conservation biology // Ecological Society of China. Reports on Advances in Ecology. Beijing:
China Science and Technology Press, 2010 130-160.

SE

[1] e NRIEFIEES A (55167 5). P ARILAIE AR X 5G], 1994,

[2] #HRT4E, BRIEES, B, TR, iy, KB4, o E RO e E S R G . A%, 2006, 26(1) : 271-280.

[3] BKFHEZ, TR, BEH. ABRERFIRLHAESZFNEIT. B HAE¥M, 1999, 10(5) : 635-640.

[18] SR, WKHE =, sRER, A, HIE, FRFEL PEEPATB ARSI RS, A%, 2008, 28(1) : 327-337.

(19] H%E, BKMHEZ, B5FE, AR, 200, M54SR5 RO 7 41 R IE XAE S L5 M E TR, ZEZS 23R, 2000, 20(4) .
552-558.

[20] DBRFHAGZ, B, B, M98, E8FR. BRSAETSREETMT R EHATRTFEMENII. NHA ¥, 2004, 15(8)
1395-1402.

[21] HoR¥E, WM&, B2, £800, 2000, &bk B0 &AL, AR, 2004, 19(6) : 669-775.

[22] BSR, WKHEZ, sRER, KRR, KA. R & A SHE NG E. R4S 40, 2009, 20(3) : 639-646.

(23] WEEA. WRAMER. Jbut. BlaEhmtt, 2002.

[24]  FELk, MO, NG =, R ASE BB MEe 558, Jbat. 2Tk i, 2004.

[25] ki, ZE3Cfe, dtmt, B E. RMAESRENKIEMIR DG LGk, BB, 2009, 28(3) : 529-534.

[27] thllfe, KK =, sk, FEE, B8, KES RILRESE RPN R 50050 X3P, FREERF2EFST, 2010, 23(3):
312-319.

(28] e NRILHRIE B A s i, R SR A s 4 5%, 1989.

[29] PR NRILANE 55 B, ERE AR A 245 (Bt . EYAAE, 1999, (5): 4-11.

[30] TEMR, fkzk. TEYFABLZS (B, A6L3%). . @EEHE B, 2004,

[31] BRFHZGZ, XU, H9€, BHlAR, s, BME ARG R BEM AN, 4, 2001, 21(11) ; 1869-1874.

(331 #8006, BRREE. ARtk SO E g R /RS S AR R R, dbst, P ERRARR L, 2010 130-160.

http ; //www. ecologica. cn



ACTA ECOLOGICA SINICA Vol.31,No.24 December,2011( Semimonthly )
CONTENTS

The community structure of endophytic bacteria in different parts of huanglongbing-affected citrus plants «=+oreerererereeeerreneieieaeeeee.
....................................................................................... LIU BO s ZHENG Xuefang s SUN Daguang s et al (7325)

A research on the response of the radial growth of Pinus koraiensis to future climate change in the XiaoXing' AnLing «+-cccereeerecaees
.......................................................................................... YIN Hong, WANG Jing, I;IU Hong})in, et a] (7343)
Efficiency and kinetic process of nitrogen removal in a subsurface wastewater infiltration system (SWIS) — sroceeeeceeerraeaecieenenee.
............................................................................................. LI Hai})o, LI Yinghua, SUN Tieheng’ et al (7351)
Designing nature reserve systems based on ecosystem services in Hainan Island = -roereererrerersreeererieiieniiiciieiiiiieeeeenees
....................................................................................... XIAO Yi, CHEN Shengbin, ZHANG Lu, et al (7357)
Assessing ecological services value of herbivorous wild animals in Changtang grassland: a case study of Tibetan antelope «-+-+--e-----
............................................................................................. LU Chunxia, LIU Ming, FENG Yue, et al (7370)
Spatial characteristics analysis of ecological system service value in QianJiang City of Hubei Province ««+-r-rrererrermrerreeeereeeeenene.
................................................................................................ XU Beishen,ZHOU Yong, XU Li,et al (7379)
Landscape pattern change and its influence on soil carbon pool in Napahai wetland of Northwestern Yunnan «-c-evevoeeeeeeerrecereceenes
............................................................................................. LI Ningyun, YUAN Hua, TIAN Kun, et al (7388)
Multi-scenarios analysis for wetlands ecosystem conservation based on connectivity: a case study on HuangHuaiHai Region, China ---
.............................................................................. SONG Xiaolong, LI Xiaowen, ZHANG Mingxiang, et al (7397)
The potential of carbon sink in alpine meadow ecosystem on the Qinghai-Tibetan Plateau «+-«=cxecorerreroreerorrererareieirciirieeeee.
.................................................................................... HAN Daorui, CAO Guangmin, GUO Xiaowei, et al (7408)
The relations of spectrum reflectance with inhomogeneous factors and albedo parameterization -+ ZHANG Jie, ZHANG Qiang (7418)
Groundwater ecological sensitivity assessment in the lower Liaohe River Plain based on GIS technique — «=v+rorreeerreememerericeeeeeenee.
................................................................................................... SUN Caizhi, YANG Lei,HU Dongling (7428)
Ecological sensitivity of Xiamen City to land use changes <+-+=r=errereeeereeeces HUANG Jing, CUI Shenghui, LI Fangyi, et al (7441)
Investigation and analysis on situation of ecotourism development in protected areas of China corsrerersrerarsrraeeeneaeieiiarieiiareeee.
............................................................................................................ ZHONG Linsheng, WANG Jing (7450)
Handicapping male-cheaters by stable mate relationship in yellow-bellied prinia, Prinia flaviventris ««==«=«=xsscseseaeseeneseeecaeeeacenes
.......................................................................................... CHU Fuyin, TANG Sixian, PAN Hujun, et al (7458)
Effects of dietary protein content and food restriction on the physiological characteristics of female Microtus fortis =~ «=+vvrerereracececees
.................................................................................... ZHU Junxia, WANG Yong,ZHANG Meiwen, et al (7464)
Predator-prey system with positive effect for prey  «+++++ssssserssssmsertemiiiitt i QI Jun,SU Zhiyong (7471)
Volatile constituents of four moraceous host plants of Apriona germari «++=+++=+--+- ZHANG Lin, WANG Baode, XU Zhichun (7479)
Relationship between adult emergence of Massicus raddei ( Coleoptera; Cerambycidae) and temperature and relative humidity «+-++---
.................................................................................... YANG Zhongql s WANG XlaOyl s WANG Bao s et al (7486)
Nest site selection and reproductive success of Parus varius in man-made nest boxes — corseseeerreesererseieieniiiiiniiieee.
................................................................................................... LI Le’ WAN Dongmei, LIU He’ et al (7492)

A study on bio-ecology of the stopover site of waders within China’s Yalu River estuary wetlands — «orsrorererrareeeaecirieieieieieene..
................................................................................................ SONG Lun, YANG Guojun, LI Ai, et al (7500)

.......................................................................................... WANG Haimei, LI Zhenghai’WU Lan’ et al (75]1 )
The growth and photosynthetic responses of Cleyera japonica Thunb. seedlings to UV-B radiation stress «etoreeserersreererrecaeieaeeeeees
................................................................................. LAN Chunjian, JIANG Hong’ HUANG Meiling,et al (75]6)
Photosynthesis-transpiration coupling mechanism of wheat and maize during daily variation +ecoreeserersreererreariiiiieiiieiee.e.
.............................................................................. ZHAO Fenghua, WANG Qiufeng’ WANG Jianlin, et al (7526)
Comparison of the methods using stable hydrogen and oxygen isotope to distinguish the water source of Nitraria Tangutorum «=-+-++--+-
................................................................................................... GONG Guoli s CHEN Hu1 s DUAN Deyu (7533 )
Effects of cold weather on seedlings of three mangrove species planted in the Min River estuary during the 2010 winter — ==+-+v-eeeeee
........................................................................... YONG Shiquan, TONG Chuan, ZHUANG Chenhui, et al (7542)
Correlation between ecological factors and ginsenosides — «+wcrorreeerreeeeeeees XIE Caixiang,SUO Fengmei,JIA Guanglin,et al (7551)
Effects of pyrene on low molecule weight organic compounds in the root exudates of ryegrass ( Lolium perenne L. ) +=+oserererereccacaeees
................................................................................................... XIE Xiaomei, LIAO Min, YANG Jing (7564)
Isolation of phosphate solubilizing fungus (Aspergillus niger) from Caragana rhizosphere and its potential for phosphate solubili-
ZALIOIL  ++#weeeeeroeneen e et en e ans ZHANG Lizhen, FAN Jingjing, NIU Wei, et al (7571)
Effect of raindrop impact on nutrient losses under different near -surface soil hydraulic conditions on black soil slope ~— +=+=ereeeereeeeees
............................................................................................. AN Juan, ZHENG Fenli, LI Guifang, et al (7579)

Emergy analysis of coal-fired power generation system and construction of new emergy indices =«=«+wrorsrrererrrearrerreerrencaeiceeeeene.

Review and Monograph
The impact of forest vegetation change on water yield in the subalpine region of southwestern China — «-r+esorserererrreorarrcneireenene
................................................................................................ ZHANG Yuandong, LIU Shirong, et al (7601)
Reviews on spatial pattern and sand-binding effect of patch vegetation in arid desert area — =+=vsecrrerrerrereerenereeerieeeeeeeenes
............................................................................................. HU Guanglu’ ZHAO Wenzhi’WANG Gang (7609)
Sustainable management on pests by agro-biodiversity =~ crtoreerereseseeieieeeeenens GAO Dong, HE Xiahong, ZHU Shusheng (7617)
Scientific Note
Characteristics of organic carbon and nutrient content in five soil types in Honghu wetland ecosystems — +ereseeeeeereeeeeereneneieneeeenne.
.......................................................................................... LIU Gang,SHEN Shouyun, YAN Wende,et al (7625)
Effects of cypermethrin and deltamethrin on reproduction of Brachionus calyciflorus —««-s=vssseererararararararacieaeacitatititatittitiecee.

.................................................................................... HUANG Lil’l, LIU Changli, WEI Chuanbao, et al (7632)



(EBZ|RY2012 F£4EITRE

(AR B B A A2 B A ARBR e AR T, 1T 1981 4F, F2 2RI A= A if

U AUHTPERMIE SR , R WG RE S B QAR 255 A R D7 1) A0 75 £ 1k SO 5 W9 fi 4 5 A2 A5 22 BIE OB s

473 4

i TR % I BY s e L o NN R R R B S B R =

(s

“HA~Fo

Hey A2 HH), K16 FFA,280 1L, B N E M 70 T/, &4 E W 1680 TT.,

FE IR &S .82-7  FEAMIREALS :M670  ArifEFIS . ISSN 1000-0933  CN 11-2031/Q
A [ MR SR K T T B, A nT B S G BRI RIS, U T KRB AR BN | S SE e A 1

THAETTTR
B . 100085 JL i IE X IGEH 18 5 H

E-mail ; shengtaixuebao@ rcees. ac. cn

$£31E F24 M

WEEBEMRE fLat

(SHENGTAI
SR

2 |
XUEBAO)
1981 4E 3 HAIT))

(2011 4E 12 )

I=E
I

(010)62941099 ; 62843362

www. ecologica. cn

HITHRE XIKE B ¥

ACTA ECOLOGICA SINICA
(Semimonthly, Started in 1981)

Vol. 31 No.24 2011

2

3_!\_‘

Ji

w B

H
SR &

MoK
g Rl
£ 7
i W
547
ERE
W W E

CHEZSZAR) i

HhE - LT E X BUE I 18 5
MR L 4 15 - 100085

Fi%: (010)62941099

www. ecologica. cn
shengtaixuebao@ rcees. ac. cn
oo

thEREER A2

Hp [ B2 B A SRR A AT O
HhE - LT E X DU 1 18 5
HIE L 20 % : 100085

“ 4 & K i
Mok - AL SRR SR BT 16 55
MR 45 . 100717

JtmTEARER R

“ 4 & K i
ik . 7R AR AL 16 5

S 4 - 100717

3% : (010) 64034563

E-mail ; journal @ cspg. net

4 [ 45 M R =)

rh = [ B B 52 5 VA
Mok 65T 399 {548

MR B Zm A - 100044

HUE TR 54 8013 5

Edited by

Editor-in-chief
Supervised by
Sponsored by

Published by

Printed by

Distributed by

Domestic
Foreign

Editorial board of

ACTA ECOLOGICA SINICA

Add 18, Shuangqing Street, Haidian , Beijing 100085 , China
Tel: (010)62941099

www. ecologica. cn

Shengtaixuebao@ rcees. ac. cn

FENG Zong-Wei

China Association for Science and Technology

Ecological Society of China

Research Center for Eco-environmental Sciences, CAS
Add:18,Shuangqing Street, Haidian , Beijing 100085 , China
Science Press

Add:16 Donghuangchenggen North Street,

Beijing 100717, China

Beijing Bei Lin Printing House,

Beijing 100083 , China M 2

Science Press Mo

Add 16 Donghuangchenggen North g

Street, Beijing 100717 , China cla —
Tel: (010)64034563 o

E-mail ; journal @ cspg. net E ;
All Local Post Offices in China 2 A ——
China International Book Trading 3 —_
Corporation -

Add:P. O. Box 399 Beijing 100044 , China

9771000093118

ISSN 1000-0933

ERSMAFRIT

CN 11-2031/Q

NEBEZ RS 82-7

E s EZ TR S M670

EM 70.00 T



	fm+ml-zw.pdf
	stxb201107311120.pdf
	ml-yw+fd.pdf



