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The coupling relationship and emergy analysis of farming and grazing ecosystems

in Mu Us sandland

HU Binghui'?, LIAO Yuncheng' *
1 College of Agriculture ,Northwest A&F University, Yangling 712100, China

2 Department of Environment Science and Engineering, Southwest Forestry University, Kunming 650224 , China

Abstract; Aiming at real productivity of frail farming and grazing ecosystems in Mu Us sandland, basing on coupling theory
of complex ecosystem, Uxin banner where grazing is dominant and Yuyang district where farming is the main character were
selected as research object by means of using emergy theory and analytic methods, it analyses the primary productivity,
secondary productivity and the coupling status of the farming and grazing system in those two areas for 27 years. And it
comes up with a possible evolvement regulation of the extent of agro-ecosystem coupling. The results show that the industrial
development model of Yuyang distric is farming-dominant, but Uxin banner is the grazing-dominant; Yuyang district has the
tendency of pig, poultry production, but Uxin banner has the tendency of herbivorous animal production; the primary
productivity, secondary productivity, A, B and SCD in those two areas are all increasing, and the SCD has the increase in
the shape of “three-stage” in 27 years. In conclusion, this paper brings forward the developmental methods of farming and
grazing ecosystems coupling in Mu Us sandland, it is expected to provide credible theory supports and direction to healthy

development of the farming and grazing ecosystems.
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Table 1 Primary emergy production status of Yuyang district and Uxin banner in near 27 years

X3 ARG BRESTH e Rl KA Bk F&FF AL RIRHE
Region  Year Total emergy Food 0il Fruit Vegetable Straw M-grass N-grass
MIBHK 1980  4.57x10% 8.68x10"  2.61x10"  2.26x10" 1.35x10" 2.04x10"  2.38x10" 2.99x10%°
1985 4.73x10% 9.64x10" 4.96x10" 6.84x10" 1.45x10'® 1.60x10" 3.85x10" 2.71x10%
1990  4.60x10% 1.16x10% 2.88x10" 7.82x10"7 1.68x10'® 3.38x10" 5.92x10" 2.20x10%
1995 6.08x10% 1.34x10% 1.36x10% 2.22x10" 3.23x10" 6.14x10" 3.33x10" 2.38x10%
2000  6.66x10%° 1.75x10% 1.29x10% 4.87x10" 3.37x10" 8.68x10" 6.97x10" 1.97x10%
2005 7.19x10% 1.98x10% 9.38x10" 1.02x10" 4.39x10" 1.24x10% 1.24x10% 1.65x10%
2006 6.98x10% 1.69x10% 6.11x10" 1.02x10" 5.23x10'® 1.28x10% 1.36x10% 1.88x10%
BEE 1980 8.10x10% 1.32x10"  2.87x10"  3.24x10"7  7.75x10'° 1.08x10" 1.59%10" 7.57x10%
1985 8.08x10% 1.44x10" 2.33x10" 9.85x10"7 1.85x10"7 1.18x10" 9.55x10" 7.57x10%
1990 8.33x10% 3.15x10" 1.70x10" 9.94x10" 2.48x10" 2.58x10" 9.55x10" 7.57x10%
1995 9.42x10% 6.63x10" 6.14x10" 2.81x10" 3.11x10" 5.42x10" 9.55x10" 7.57x10%
2000  10.6x10% 1.09x10%®  9.98x10" 1.19x10' 3.60x10"7 8.95x10" 3.39x10' 7.54x10%
2005  10.9x10% 1.24x10% 7.52x10" 5.56x10" 1.26x10' 1.01x10% 2.12x10" 7.64x10%
2006 10.3x10% 1.18x10% 2.52x10" 5.49x10"® 1.48x10'" 9.69x10" 2.12x10" 7.64x10%
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FERTFRIE, AR B S RO SRBEE Y BRER WA A 7 5 B, 3 S LA s 7T AR I
VRN O (CEAE IPFTRESE ) B92E ™ Je M FBCR B XU A = et 5 b, 2 o JEE L2 AR 10 e i AR
it LRI A I I R T BH X, 3T 272 S HERI 90 A 7 RO RE(E ™ HOZ M BH X Y 1. 48—1. 81 1%, "F4 0 1. 63
T, H B MO RGN TR ; 29 2000 AR5, M BH X 5 5 0 i B 7 N TR R R AR B A SR 47, [a] 4 T
SR RO AR 1) SR S P % A 5 RE L™ H ) 22 BEAT BT/

A R A BH DX A 7 b A 2 R AR AR AR TR S TR AR 7 b A X 1Y
DAL, 787356 WA BH DX i A T R A HORE 5 7 bk TR XL, 15 o L i PR Y PO O R 157l & JE AR
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Fig.1 The evolvement and compare of primary emergy production in Yuyang district and Uxin banner in near 27 years

(2) WP E = R Re(E s

H1 & 2 R 2 A1, A BE DX o A Sk A = It R E B TRIAE A B A 3 B B A i R s, D
RO 22, T (20 20 90 AR S H) ntl, J5 W SO 22 S AR 80 4R % 90 AR ARHIIR A= 77 T
WK T AT B X, CECAE 1992 4% H B 78 A FBH DX R G A 7™ g i I B S 385K 177 2% o TR It B AR 35 /) | 22 1B
R, X R EE M T 90 AP FH X T n & R A M & 2R Uik 7 IS, 7RI 27a HTPH X A0 & 2k
BIREME ™ 5 YRR P RE A H B FE BIAE 77 % —85% 22 18], SE3493K 81% . i BH DX A= 3 A P A o X 38, <
TS B, AR B AY RIS | H IR 5 44, ARDR it Bl R Al BH DX HAORR & R SR A 0% A SR BT 5 o5, AU E S A e —

1.80x 10%
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Fig.2 The evolvement and compare of secondary emergy production in Yuyang district and Uxin banner in near 27 years
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T, 5 RE AR Hh R IR EE R 68% —T7% ,FYI0 75% , XFEAIML T 90 AR R R | FIFE Ao 8
SOV LT R il S T 7 e A N R R B R Ol R A R OC R ) X R Bl T
DI BN B AR AT AR HE T AR & R ST RE . A SR AR o B RE 7™ A T 5, % W A A
TS o PP AR R R L R T PH X, R R P REED™ o IR G RE ()™ HH Y 64 % , Thid FH X AR
15% , 7351, B E POk R G0 3k om0, Ja I B IR, HLAE 2006 4 HRGAE 7 1 O REASEE T A BH X 5
Al SR L harBH DA UM B AR 0 8 284 O RSk S WA LRI R s A o 2 Y
ko TR FEREAN G A AR i R v, 5 o O T Y 22 b BB BH DX — 47 3 S FH X S A
H P e RS AR A G, B S Ab B S RV L, Sl AN 2 TR, N LA
R GERIHE R/, BB A R X BB 1 e B DR O S R G0 L 5 H B TR SE P, BT
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Table 2 The status of secondary emergy production in Yuyang district and Uxin banner in near 27 years

XI ARG BEEST KA 42 LUES HEE B Bk KT
Region  Year  Total emergy Pork Meat Milk Wool Chicken Egg Fur
MIBHK 1980  7.97x10"  6.14x10" 1.00x10"  2.00x10' 3.72x10"™  4.36x10'° 2.53x10' 0
1985 1.37x10% 1.13x10% 9.81x10' 5.19x10" 4.64x10" 6.54x10' 4.26x10' 0
1990  2.08x10% 1.58x10% 2.39x10" 9.62x10"® 7.26x10" 2.29x10"7 8.93x10'"® 0
1995 5.98x10% 4.63x10% 4.94x10" 3.36x10" 7.10x10" 3.62x10" 4.09x10" 0
2000  9.73x10% 6.62x10% 1.85x10% 3.02x10" 1.05x10" 6.76x10"® 7.90x10" 0
2005 1.74x10% 1.25x10% 2.69x10% 7.31x10" 1.67x10" 8.12x10'8 1.24x10% 0
2006 1.91x10% 1.40x10? 2.87x10% 6.95x10" 1.37x10" 8.49x10'8 1.23x10% 0
Lifij 1980 1.00x10%°  5.04x10"  2.08x10"  2.42x107  2.85x10® 0 0 1.23x10"
1985 1.39x10% 5.46x10" 4.27x10" 4.19x10" 4.09x10" 0 0 9.08x10'
1990 2.02x10% 7.23x10" 8.81x10" 7.40%x10"7 4.08x10" 0 0 9.50x10'
1995 2.85x10% 1.55x10% 8.82x10" 1.20x10"® 4.00x10" 0 0 1.87x10"
2000  4.59x10% 2.42x10% 1.54x10% 1.52x10" 4.85x10" 0 0 2.88x10%
2005 1.25x10% 7.04x10% 3.47x10% 1.20x10% 7.52x10" 0 0 3.85x10%
2006 1.45%x10% 8.05x10% 4.34x10% 1.24x10% 8.80x10" 0 0 4.37x10%

ML 3 R0 A BH DRSS o T G A 7= S 0 G A 7= BEAEL ™ Hh HE R AT A2 S B, 80 AR UAHRT 22,90 4FAR
JRZEHRE I, H2EHRIR , XADUR PIHACHORR & R SR ™ Hh 5 v 9 2 2L, IRl R A MO 5 2R ST i e
JEBE— A RIIR B, 80 AF-AQH MAH XAl A 7 398 I, 77 Ll 23 4 i P S, 00 7™ il e A R I 57 il
AR MHEA 90 AFACLUR , IOl A 7 J7 SNBSSl & B, R G0 i i FE AL R
0 E B R A P DX R R ) LR A R i B S
4.2 THREVHARMAS RS IRBUAR HE

MIE 4 0T LA T BH X5 5 o R AR MY 15 78 0l 28 58 2 18] B AT S8 RE AR 23R (A ) 2497 T ek 1] e 27 48
R AR BH X A R RE (R R R — B T 5 5, BRR B 80 AFAURS 5,90 AR AOF 3w i 1. 05, JLIH LA
2000 4FJF 2 AL RIAE] 1,92 (HZEMREACFAZ . AR LA IR R 2 n A 2 MR P 7= S AR T Ik
AP0 IRRI SRRt T AR R GER S . P AR SRR il e AR SR B RE 7 i R (B) SR T I ) PP 510 K, 7
1993 AF P 25 1542 i 2 HE IR AZ A M BH DX B (B I I S e b, JHC s S0l & Jr 4k R, e e i ki FH X 35 B0l Y
TR FHAS O A B, BT R A A TR R GRS TP . 1993 AFRTPTHL B (E - 248 M R EAES
3, S CE R 0.04,1993 AR S BH X B (EJT MR dUs e g , P44 Hh S ORE 0. 18, (H 5 8 it 2002 4FJ5 B
(ELHE I R s PR, A B B Xy Al BE . FERTGAE = ST RO HES T, PR MO & R 48 A B (HIE AL 2 28
b, EER I TP BE AL & JEIRAH I FR & A SR AR ML UL R s T AN R 0, MR G

http ; //www. ecologica. cn



2
He

2564 2 SO Eire 314

Ratio

0 1 1 1 1 1 1 1 1 1 1 1 1 ]
1980 1982 1984 1986 1988 1990 1992 1994 1996 1998 2000 2002 2004 2006
Year

3 E27a AR SSHEAREFSMREFERES HILROETRIER
Fig.3 The ratio evolvement and compare of secondary and primary emergy production of Yuyang district and Uxin banner in near

27 years

45 r

—— SCD —&— A
40 b —A— B —X— SCD
—k— A —o— B
35 r
30
m
< 251
8 20 f
15
10
I == o e N
0 —8—%—— :—;‘.———P‘:Aii I ! ! ! ! )
1980 1985 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006
Year

4 E27a XSS HIEMN SCD.A 1 B E
Fig.4 The SCD, A and B of Yuyang district and Uxin banner in near 27 years

G BE(SCD) WY AE F 252 A T B (R FZ A A PH DX 2 o ) 2 RE (7 RN BB AR ™ T Y 3 B
BOARE R A P R GRS A S LA i e T LA ) Se B i 2 52t 3 B BEA AR b, Qi B X A
e R BRI E BE v 2R T R BRI 20 A 3 BB, B 1980—1990 4F 1990—2005 4F il 2005— LA J5 HL4F 3 4>
BB, 55 1 B BOR A FH DXFP AR ML K T & i 75 S0l & J 32 B B 7, 90 A AR5 4 1 18 it 3 0l &
1996 4FJ2: 2 JR MR A FE T A5, 56 3 B Betgh 2 2005 4R 5, M PH X AR 40 R okl & B th B R I S R I R 48
A EE R AR it 2 Han Sl T BB Bk, DL 2002 4 2 435 45,2002 4F DUTT S 8O H R E TR ROk
R T 24T AL AE B Ol & R I VE R BUE I RGNS B — AR, BB 2002 AR5 B0 T HEL, A E
WS K T R R, S A i AR R A NG, & O 5 R DL T i L W R R, RGN G B e &,
UL, BT S W R BRGNS WAL TR e AR KR R T,
5 ELEDHMRBESRESGBEEZRBNESE

T B SRV AR RES RGO AR HA I E AT S0, MU = A LB R SCD B R G K BN Z %
JEI FE Ty ], X RGARBOI S F TR T I AR SEA TR A W R B S R VD AR PO S5
BPLIERE, FHO A R BB T bl 3 LI AR 7705 s AN TR0 Al AR E Y, R X
XFRIREH AR . R G N DAAE R LAVERRI = & o 2 OO AR R SR A E 10 455 LR & &
T PE 73 R E AR RGeS B A = R SN 91k RUBEAL FRL A AL, A 0 2R Go i B (038R R B 0

http ; //www. ecologica. cn



9 1t R A B RVHARBE S RS RES T SBE KR 2565

RIFETr, PRI, BRI MR8 7 Ml 4548 i 8 DR o) B D ) 4 M S I 38, DT A ™ ., AR 4 PR N
TREMAIEAA I i, 51 A MCRIZAEE (0] W HCINTAC , 5 (R SR80, S0 w5 7 158 AR O i A7 07 5, i
i) BECA T 7 A 250 R 01 i Pl (8 R ph R R 19 4 280 g oo 2 T it B AP 7, B v AR SR RE (L™ HH R A
AIRREEE | AR AR SEB AR MR BRI XUk . 735, SEtiwe A, T Se RO & R GE W) o RE |
F A AMEB ARG IR REA o [RI AHOR 5 B A4 A BRSh 8500, ANH BB e o B IR 2258 A 3
SRS I &, Al BB S5 S A9 Tk A5, IR & R GER AL 7= 0 () R M P 2 4

BORPHARMAES RGEME LUR  BUIX S5 RGER I K 2 2 AR A S R 00 A& A7 B
PR, A DX 22 5 A0 04 32 2 0d i 378 A AT, 5520 A FH AR B 7 it ARDEL 2 5 O PE S B, [
A RIA A R 2= BT 2 0 A 2 (EAR 2 0l 45 . X8 R RGNS 5 & B0 AR RS & 24, AR Rl
BT T AR R R GURRG AaR BOAR/N—ER 23 o AT N T A A I T, LUK ™ ] 2R GE 4 M H A9
M R R ™l AR 2SR 55 e R IEL ™ Ml ) A Ji LS R GEA o RE R £ B S AN (B )
AR ZETOEE AR 2 7 R BOAT B AT UM 5 20 2k

References :

[ 1] Ren]JZ. Strategic meaning of system coupling in big agriculture. Science ( Shanghai), 1999,51(6) :12-14.

[2] LiuXL, RenJ Z. Landscape ecological mechanism on system coupling of the meta-ecosystem consisted of mountain, desert and oasis in Hexi
corridor, Gansu, China. Chinese Journal of Applied Ecology, 2002,13(8) :979-984.

[3] Wang AM, LiuY, Gao X. Study on the regional differences between agriculture and stockbreeding and their coupling in Hexi area. Economic
Geography, 2002,12(22,) :49-53.

[4] Dong X B, Gao WS, Yan M C. Emergy evaluation of the coupling effects of ecological economic systems of two selected counties in the eco-tonw
between agriculture and pasture in the North China. Transactions of the CSAE,2005,11,21(11) :1-6.

[5] XuXL, Yan J P. Study on frangibility and sustainable development in Mu Us sandland. Research on Arid Region, 2004 ,21(3) :286-289.

[6] LiuYH, Li XB. Frail ecological environment and sustainable development. Beijing: Press of Commerce, 2001 :21-31.

[7] MoHW, RenZ Y, Wang X, Han Y S. Dynamic changes of net primary productivity of cultivated land in wind-drift sand region — A case of
Yuyang area of Northern Shaanxi province. Scientia Geographica Sinica, 2007 ,27(4) :537-541.

[ 8] Jiao CX, RenZ Y, Huang J Z. Land use dynamic change and driving force in wind drift sand region-Taking Yuyang of Northern Shaanxi as an
example. Journal of Soil and Water Conservation, 2006,20(2) :135-138.

[9] MoHW, Ren ZY, Wang X. Study on dynamic change of value of vegetation sand—fixing effect — A case study in the Yuyang region. Arid zone
research, 2006,23(1) :56-59.

[10] Wang B, Ding G D, Gu X H, Ma S L. Initial study on vegetation recovering effects in Maowusu Hinterland. Research of Soil and Water
Conservation, 2007 ,14(3) :237-239.

[11] Song YM, LiuZY, Zhou Z F,Dang H Z, Liu S M. Temporal patterns of precipitation, evapotranspiration and the meaning to land use in Mu Us
sandland. Scientia Silvae Sinicae, 2006,42(5) :6-10.

[12] Zhou HZ, Liu SM, Yu X F, Zhang J S, Zhou Z ¥, Wu J Y. Study on estimation of regional evapotranspiration by remote sensing in the Mu Us
sandland — A case study of Wushen county in Inner Mongolia. Progress in Geography, 2006,25(4) .79-88.

[13] Zhang Y H. Emergy analysis method of agro-ecosystem. Chinese Journal of Eco-agriculture,2004,12(3) :181-183.

[14] Lan S F, Odum Howard T, Liu X M. Energy flow and emergy analysis of the agroecosystems of China. Ecologic Science, 1998,17(1) :32-39.
[15] LanSF, Qin P. Emergy analysis of ecosystem. Chinese Journal of Applied Ecology,2001,12(1) :129-131.

[16] Odum H'T, Brown M T, Williams S B. Handbook of emergy evaluation; a compendium of data for emergy computation issued in a serise of folios.

Folio No. 1- Intrduction and Global Budget. Gainesville; Center for Environmental Policy, Environmental Engineering Sciences, Univ. of Florida;
2000. p. 16.

[17] Chen P. Course of agroecology. Beijing: The Press of Meteorology, 1998 :69-84.

[18] Yan M C. On the new ecological economics-the theory, methods and applications. Beijing: Chinese Publishing House Addressed to the Pubilic,

2001 :2-15.
Sk

[ 1] ARARE. RGMETEIAO A s 2. BRA (129F) ,1999,51(6) :12-14.

http ; //www. ecologica. cn



2566 A E = 314

]
]
[10]
]
[12]
[13]
[15]

[17]
[18]

K25 AT 4R S T P A AR L - -V 02 FR R B SR A 2 A LR 1o 2R A2 41,2002 ,13(8) «+ 979-984.

T R XS, . AT PG DR B A S S AR R A . VR b3, 2002, 12(22, 3 7)) :49-53.

HZ, FERS, P F T AR E IR A A B A LY Bk A A8 208 R GE MR A 50 AT . Aol TR 2448, 2005, 11,21 (11) ;1-6.
B/NFS EZE- B G RIS H A ME S M5 AR5 R AT, T 5L IX 9T ,2004,21(3) :286-289.

XFEAE 2T M55 2R IR ST Rpa & J. db ot . i 45 BV 48,2001 :21-31.

BT AT AL, IR, 5 AT XU i U RO 2 25 FR e 8 — kA 7= 1 3 25 28 AL 55 —— LA B VG A B X Ry ). 3t BRL 4 2007 ,27 (4)
537-541.

R ATGE , SRR WD it X A 3t R FH A8 Al S R Bl R 3R A3 T —— LA BB A B XA 481, 7K - 5254 ,2006,20(2) :135-138.
TERAG BRI, TR, A A TS RGP AE D D RE M B 8 AR 5T —— AR BH X 6. 152 X 5T ,2006,23 (1) :56-59.

F, T EMR, BUNME, B, B SRR K RORPIE 5T K RIS ,2007,14(3) :237-239.

Kz B XUEGE , AR, 3622 10, XA . B R VPR K, 28 H5F 18] 4 A1 5 SR B S+ b ) P A 28 SL. Ml 14,2006 ,42(5) +6-10.
JAS2 XRE, T/NE, RS0 BT, 9008 . B3 VD i 8 W 1 38 B I —— LA N 52 i 1 D 91, b BIUR) 2 38 J2 2006 ,25 (4)
79-88.

TRERE. AL RGRENE T 5. AR AR 2441 ,2004,12(3) :181-183.

WERRDT . LSRG AR 4B, B A5 4#4H,2001,12(1) :129-131.

W gl A= A2 . Eat G ki, 1998 :69-84.

FU . AR AT RS —Ne Ty SR . et o E A 1 iR, 2001 :2-15.

http ; //www. ecologica. cn



ACTA ECOLOGICA SINICA Vol.31,No.9 May,2011( Semimonthly )
CONTENTS

Guest Editorial from EAM Workshop
........................................................................ I Fengmin, Kadambot H. M Siddique, Neil C Turner, et al ( 1 )

Sustainability of agricultural ecosystems in arid regions in response to climate change -+

Overview on the 2" international workshop on ecosystem assessment and management (EAM) «+tereeesereressererinnireiniiren...
.................................................................................... LI Pufang, ZHAO Xuzhe ,CHENG Zhengguo, et al (2349)
Arid agricultural ecology in response to global change: Overview on Young Scholar Forum of the 2" International Workshop on
FEAM cevvevverennennenmneenuneneane et ea e eaanes ZHAO Xuzhe, LI Pufang, Kadambot H. M Siddique, et al (2356)
The effects of micro-rainwater harvesting pattern and rainfall variability onwater ecological stoichiometry in oat (Avena sativa L. )
T T QIANG Shengcai, ZHANG Hengjia, MO Fei, et al (2365)
Spatial variation of water requirement for spring wheat in the middle reaches of Heihe River basin «oceeeecerrecerreeseieemeieiiieieeene.
................................................................................. WANG Yao, ZHAO Chuanyan, TIAN Fengxia, et al (2374)
Model-based estimation of the canopy transpiration of Qinghai spruce ( Picea crassifolia) forest in the Qilian Mountains — =+-c=x+eeeeee-
.................................................................................... TIAN Fengxia, ZHAO Chuanyan, FENG Zhaodong (2383)
Litter amount and its nutrient storage and water holding characteristics under different coniferous forest types in Xiaolong Mountain,
T CHANG Yajun,CHEN Qi,CAO Jing,et al (2392)
Effect of irrigationfrequency on life history strategy and yield formation in Jerusalem artichoke ( Helianthus tuberosus. L) in oasis
B ZHANG Hengjia, HUANG Gaobao, YANG Bin (2401)
The evaluation method of water resources sustainable utilization in Manas River Basin «-tocecererecreoereenreercrieiiieiieeeee.
.......................................................................................... YANG Guang, HE Xinlin, LI Junfeng, et al (2407)
Correlation of topographic factors with precipitation and surface temperature in arid and cold region of Northwest China; a case
study in Gansu Provinee ++sses=ssseeesssssmnnesanittit YANG Sen, SUN Guojun, HE Wenying, et al (2414)
The relationship between riparian vegetation and environmental factors in Heihe River Basin = ctececeerereoerereecerciiecieeeeeee.
....................................................................................... XU Shasha, SUN Guojun, LIU Huiming, et al (2421)
Effects of drought stress on the photosynthesis of Salix paragplesia and Hippophae rhamnoides seedlings «+w+ecrrererersreeenieaeeeeene.
............................................................................................. CAI Haixia, WU Fuzhong, YANG Wanqin (2430)
The comparation of drought resistance between Caragana species ( Caragana arborescens, C. korshinskit, C. microphylla) and two
chickpea (Cicer arietinum 1.. ) cultivars =+-csoseseeenrneaeceneeneees FANG Xiangwen, LI Fengmin, ZHANG Haina, et al (2437)
Response of chlorophyll fluorescence characteristics of Populus euphratica heteromorphic Leaves to high temperature «-+-r-erreeeeeeeeee-
............................................................................................. WANG Haizhen, HAN Lu, XU Yali,et al (2444)
Free amino acid content in different tissues of Caragana korshinskii following all shoot removal =~ «ocrererrereeerrenereneiiiriiieeenne.
........................................................................... ZHANG Haina, FANG Xiangwen, JIANG Zhirong, et al (2454)
“Fertile Island” features of soil available nutrients around Halostachys caspica shrub in the alluvial fan area of Manas River watershed —«-+-+*
....................................................................................... TU Jinna, XIONG Youcai, ZHANG Xia, et al (2461)
Analysis of the activities of protective enzymes in Bidens pilosa L. inoculated with Glomus mosseae under drought stress —=+rcoeeceeeee
........................................................................ SONG Huixing, ZHONG Zhangcheng, YANG Wangin, et al (2471)
Evaluation and selectionon drought-resistance of germplasm resources of Avena species with different types of ploidy «----csereeeereeeeees
................................................................................. PENG Yuanying, YAN Honghai,GUO Laichun, et al (2478)
Ecophysiological mechanism of photoperiod affecting phenological period and spike differentiation in oat (Avena nuda L. ) +=+o+seeee-
.............................................................................. ZHAO Baoping, ZHANG Na, REN Changzhong, et al (2492)
Effects of water and fertilization on relationship between competitive ability and seed yield of modern and old spring wheat varieties «+«-----

....................................................................................... DU Jlngql, WEI Panpan, YUAN Ziqiang’ et al (2501)



2654 T = ¢ 31 &

Inhibitory effect of biogas slurry from swine farm on some vegetable pathogen «««++++ssssssesessesamiiiiiiiii
.................................................................................... SHANG Bin, CHEN Yongxing, TAO Xiuping, et al (2509)
Effects of different summer catch crops planting on soil inorganic N residue and leaching in greenhouse vegetable cropping system +-+-:
............................................................................................. WANG Zhiyi, GUO Ruiying, LI Fengmin (2516)
Photosyntheticcharacterization and yield of summer corn (Zea mays L. ) during grain filling stage under different planting pattern
and population densities — «++ssesssresersnte s WEI Li, XIONG Youcai, Baoluo Ma, et al (2524)
Effects of desulfurization waste treatment on calcium distribution and calcium ATPase activity in oil-sunflower seedlings under
R MAO Guilian, XU Xing, ZHENG Guogi, et al (2532)
The evolution between ecological security pattern and agricultural productive force in Manas River Basin for the past 30 years -:--+--+
................................................................................. WANG Yuejian, XU Hailiang, WANG Cheng, et al (2539)
Spatio-temporal analysis of ecological carrying capacity in Jinghe Watershed based on Remote Sensing and Transfer Matrix =~ «++-c--+-
............................................................................................. YUE Dongxia, DU Jun, LIU Junyan, et al (2550)
The coupling relationship and emergy analysis of farming and grazing ecosystems in Mu Us sandland «e-eseeererererereserrenen.
............................................................................................................ HU Binghui, LIAO Yuncheng (2559)
Dynamic analysis of farmland ecosystem service value and multiple regression analysis of the influence factors in Mingin Oasis *-+=*--+-
................................................................................................ YUE Dongxia, DU Jun,GONG Jie, et al (2567)
Environment purification service value of urban green space ecosystem in Qingdao City — c=rrerersererorserararrenerreieeeieeieeeeenene.
.............................................................................. ZHANG Xuliang, XU Zongjun, ZHANG Zhaohui, et al (2576)
The spatial relationship analysis of rural per capital revenue based on GIS in Zulihe River basin, Gansu Province +-+c-vrererrerereeeeees
.................................................................................................................. XU Baoquan,SHI Weiqun (2585)
Review and Monograph
The key issues on plant phenology under global change -«+-+-csrveerreemereeeenes MO Fei, ZHAO Hong, WANG Jianyong, et al (2593)
Recent advances on regional climate change by statistical downscaling methods «+++«=++=+ssresseessmrmniriii
....................................................................................... ZHU Hongwei, YANG Sen, ZHAO Xuzhe, et al (2602)
Current progress in eco-physiology of root-sourced chemical signal in plant under drought stress «-c+ervoeerererremereeneririeaieen..
............................................................................................. LI Jinan, LI Pufang, KONG Haiyan, et al (2610)
ODAP biosynthesis: recent developments and its response to plant stress in grass pea (Lathyrus sativus L. ) ceoeeeeeeeseseseseeeaeaeeeees
.............................................................................. ZHANG Dawei, XING Gengmei, XIONG Youcai, et al (2621)
Currentprogress in plant ideotype research of dryland wheat ( Triticum estivum L. ) «+++++sssseresssssssnsumsiniiiiiiiitiiits it
.................................................................................... LI Pufang, CHENG Zhengguo, ZHAO Hong, et al (2631)
Recent advances in research on drought-induced proteins and the related genes in wheat ( Triticum aestivi L. ) +eeceeeeereeeecesecaeenes

................................................................................. ZHANG Xiaofeng, KONG Haiyan, LI Pufang, et al (2641)



2009 £ E AR S5 55K 200 E BT 10 ZHAF*
(5T 2010 4EHR CSTPCD B )

Hery G ST AR Hey W S
Order Journal Total citation Order Journal Impact factor

1 ERFER 11764 1 ERER 1.812

2 N FHAE 2524 9430 2 TP A B2 1.771

3 YA 4384 3 N A A2 1.733

4 [l et 221 4177 4 W) e 1.553

5 HERFRE 4048 5 AR 1.396

6 iL7/lach= S 3362 6 PUALAE 2 0.986

OURNAL OF INTEGRATIVE e

7 ; LANT BIOLOGY 3327 7 B 0. 894

8 MOLECULAR PLANT 1788 CELL RESEARCH 0.873

9 KA =R 1773 9 YR 0.841

10 WL 1667 10 YT 0.809

* (AEARZAR) 2009 AELEAZCMUEY 1964 FhRHE I RIHET b gk 5 Ik 11764 IR, £ EHEZE 1; 2K

T 1812, £ EHER S 14,58 19 Jmi% s 9 AF A E AR AR AR b DRSS B0 )
REREMRE fLLth

EFE4R%E Guest Editors

LI Fengmin

XIONG Youcai

Neil Turner

HATHREE XIKRE B ¥

Kadambot Siddique

5 5 F # ACTA ECOLOGICA SINICA
(SHENGTAI XUEBAO) . .
CEATI 1981 483 7 &1F) (Semimonthly, Started in 1981)
316 oM (201145 A) Vol.31 No.9 2011
% L= ({E?&‘q—‘é%&)éﬁiﬁﬁﬁ Edited by Editorial board of
Mok - U HTHEE KB 18 5 ACTA ECOLOGICA SINICA
HIIEL 25 £ - 100085 Add 18, Shuangqing Street, Haidian , Beijing 100085 , China
LI : (010)62941099 Tel (010162941099
www. ecologica. cn www. ecologica. cn
shengtaixuebao@ rcees. ac. cn .
B maik Shengtaixuebao@ rcees. ac. cn
* i E R AR S Editor-in-chief FENG Zong-Wei
I EAEAREEE S Supervised by China Association for Science and Technology
P R B 2 SR AR ST TR0 Sponsored by Ecological Society of China
Motk . b 50 E R K 18 & Research Center for Eco-environmental Sciences, CAS
M L 4w i . 100085 Add 18, Shuangqing Street, Haidian , Beijing 100085 , China
H R 4 4§ 2 X it Published by Science Press
Hihk . b AR IR ILHT 16 5 Add ;16 Donghuangchenggen North Street,
R B 2wt . 100717 Beijing 100717, China
En Rl Je s AUARER Printed by Beijing Bei Lin Printing House,
x 1T 4 4 & B i Beijing 100083 , China A A S—
Hitik . AR FEIAR AL 16 5 Distributed by Science Press M O
HRE 2 : 100717 Add 16 Donghuangchenggen North g
Eﬁﬁ'ﬁ 31(910>6;‘g34563 Street, Beijing 100717 , China LN —
. -mail ; journal @ cspg. net Tel: (010)64034563 P E;
2 " —ON
HOMETR b 5054 ol zjournal( copg. net -
Hutik . AL 5T 399 1548 Domestic All Local Post Offices in China 5 _g
mﬁﬂgﬁﬁ%:loo(y‘_“_ Foreign China International Book Trading n =:
sz e Corporation H  —N
-{;nﬂ' g VTR 8013 5 Add:P. 0. Box 399 Beijing 100044, China o

ISSN 1000-0933

ERSMAFRIT

CN 11-2031/Q

ENHR& K-S 82-7

E s EZ TR S M670 EM 70.00 T



	09fm+ML-zw.pdf
	fm.pdf
	09ML-zw.pdf

	stxb201003230464.pdf
	09ML-yw+fd.pdf
	09ML-yw.pdf
	09FD.pdf




