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Responses of water quality to landscape pattern in Taihu watershed : case study of

3 typical streams in Yixing
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1 Institute of Subtropical Forestry, Chinese Academy of Forestry, Fuyang 311400
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Abstract: With rapid socio-economic development in the Taihu Lake Basin, pollution of Taihu Lake water is increasingly
getting more serious. Thus government at all levels has allocated considerable resources ( money and manpower) to this
issue in the Taihu Lake Basin. As a result of their efforts, point source pollution has been better controlled around the
basin. But non-point source pollution is still serious due to its dispersion and concealment, and its random nature, and
consequent difficult monitoring. So it is still the key to resolving pollution in the basin and is a difficult point to which
attention needs to be paid both currently and in the future. The non-point source pollution is the result of multiple factors
such as soil, topography, hydrology, socio-economic development, management methods and land use, and it is closely
related to the landscape distribution pattern. Reasonable landscape distribution can improve water quality by reducing the
output of non-point source pollution, and hindering the transfer of watershed pollutants to receiving waters. Landscape
pattern index can also be a good description of landscape heterogeneity, and the location-weighted landscape contrast index
(LCI) can quantify non-point source pollution. However, little work has been done on the concrete relationship between the
water quality index and the landscape index.

In order to investigate responses of water quality to landscape pattern in the Taihu Basin watershed, 3 typical streams
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connected to Taihu Lake in Yixing City were chosen as test plots. Indicators which reflect landscape characteristics such as
source-sink landscape location-weighted Landscape Contrast Index ( LCI), Number of Patches (NP ), Edge Density
(ED), Contagion Index ( CONT) , Shannon'’s Diversity Index (SHDI) and Aggregation Index ( Al) were analyzed. Some
parameters which reflect water quality such as Total Nitrogen ( TN ), Total Phosphorus (TP ), and Chemical Oxygen
Demand (COD,,,) were also measured. Correlation analysis and path analysis between the landscape pattern and stream
water quality were used to show significant positive correlations between LCI and TN, TP, and COD, with direct action
coefficients of 0.266, 1.512 and 0.979, respectively. Though LCI and TN were significantly negatively correlated, there
was a less direct effect on TN. Rather, LCI has an indirect effect on TN concentrations via other landscape pattern indices.
ED had a significant effect on TN, COD,, and NH;-N, with direct action coefficients of 0. 740, —0. 189 and 0. 852,
respectively. CONT showed significant positive correlations with TN and NH;-N, but SHDI was negatively correlated with
TN and NH;-N. The higher the values of CONT and SHDI, the better adhesion between landscape patches. The non-point
pollution load assessment will be reduced, retained and transformed, and the water quality will be relatively good if better
balanced allocation of landscape elements is adopted.

DingKua is the only port for which the LCI is less than 0. Tt has a proportion of ‘sink’ landscape which is the largest
of the three ports. The woodland area is 59.46% and the open forest area is 2. 64% of the DingKua Skm buffer zone.
Forests have the effect of ecological restoration and pollutant interception. So the water quality at DingKua is the best of the
three ports.

Among the other indexes the relationship was not significant. It was concluded that landscape pattern had a certain
influence on stream water quality. Reasonable allocation of the landscape pattern is able to effectively combat non-point

source pollution, and improve water quality in the watershed.

Key Words: the source-sink landscape location-weighted landscape contrast index ( LCI); landscape pattern index;

correlation analysis and path analysis; water quality
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Table 1 Land-use composition in each buffer zone of ports

i 55 Source landscape/ % VLW Sink landscape/ %
peigas 2 P VAT

e DY e Wk
Sem Arable land land land Woodland land foreat Wetland Water

SE 15U 1 13.32 30.75 2.00 48.63 3.69 1.60 — —

DingKua 3 10.12 22.28 2.79 60.57 3.04 1.21 - -
5 9.40 23.73 2.24 59.46 2.64 2.13 0.20 0.20
Kiivts 1 34.24 29.78 12.82 3.07 0.08 0.24 5.12 14.64
DaPu 3 37.48 30.21 12.52 5.74 0.19 0.79 5.68 7.40
5 36.50 29.18 13.42 8.39 0.38 1.57 4.87 5.69
P s 1 68.73 13.86 5.98 3.87 0.09 6.90 0.57 0.00
ShaoXiang 3 57.50 14.94 16.13 4.64 0.15 4.85 1.65 0.14
5 52.42 19.06 16.94 4.19 0.10 4.65 1.53 1.09

2.2 AP XSRS SR AR B

U5 122 1 DN ) SO SR A 00 L3R 2, AT AR B, R Hs I BEER R (NP ) J2& 3 M s Ky,
2177 ;iR F kN, RA 1173, EBEHH R (ED) 76 1 km Z8 0 XIS rh k3] 7 4% 8% 1A K (H 66. 72
Wit 2% vP E S A3 0, ED A FTIsN, KIS 1 km Z200 X3 ED S/, R 40,97, 55— J7 i, @ 85 FbBe &
R ED BfZE i B B3 A v N Y ORI HE R ED B2 o EE BN IE K, ED R LS S0 S R
PEBEH 2 5] 47 5 | B 2 58 e A0 785 70 VMR LR 0 A 3 B, T DA 3R R oW (R ) B R R
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Table 2 Landscape metrics in each buffer zone

p— N - b e - . b R
ZupiHEs BEH g pUE IS SRR T 2R EL Al
Buffer NP Patch ED Edge CONTAG SHDI Shannon’s .
. . L L Aggregation
distance/km number density Contagion index diversity index ind
maex
TE 5 s 1 540 66.72 62.40 1.25 98.30
DingKua 3 1041 56.87 66.07 1.13 98.58
5 1533 58.26 69.96 1.16 98.55
K 1 643 40.97 61.05 1.55 98.93
DaPu 3 1452 43.74 60.78 1.56 98.91
5 2177 46.33 58.20 1.60 97.71
B its 1 308 50.92 72.97 1.05 98.70
ShaoXiang 3 769 49.51 67.52 1.27 98.79
5 1173 48.74 65.62 1.35 98.81

M35 2 BERSE |, E I Mk 1 & SiE BEFE 80 ( CONT) B 2% i 25 48 i g 3 hm, iy 1 km BP9 62,40 ETFEN T
3 km B 14 69. 96 5 117 & P /> ¥ 110 400 bifi 5 I 5 A9 39, & E B R BRI, 40 KV s 19 CONTAG 439l iy
61.05 .60.78 F158.20, BeFruefiy CONTAG 1 km W4 72.97 , G SE b IX (NS R Y B 22 vh RSy 5 km I
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Table 3 Path coefficients of landscape pattern to water quality index

A b Xﬁ'ﬁ%)n? [a]4224F ] Dndirect effect
KRR WIERRE HCREC IR
Water quality ~Landscape Correlation Direct
index pattern coefficient effect - = - - - -
measure index LCI NP ED CONT SHDI Al

TN LCI -0.683" 0.266 -0.019 -0.620 0.030 -0.424 0.083
NP -0.383 0.305 -0.017 -0. 168 0.072 -0.415 -0.159
ED 0.844 " 0.740 -0.223 -0.069 -0.048 0.530 -0.085
CONT 0.689 * -0.151 -0.053 -0.145 0.236 0.696 0.107
SHDI -0.895 " -0.790 0.143 0. 160 -0.496 0.133 -0.046

Al 0.050 0.290 0.076 -0.167 -0.218 -0.056 0.124
TP LCI 0.881"" 1.512 -0.023 -0.203 0.041 -0.472 0.028
NP -0.198 0.371 -0.095 -0.055 0.096 -0.462 -0.053
ED -0.611 0.243 -1.266 -0.084 -0.064 0.589 -0.028
CONT 0.206 -0.202 -0.303 -0.176 0.077 0.775 0.035
SHDI 0.128 -0.879 0.812 0.195 -0.163 0.178 -0.015

Al 0.319 0.096 0.434 -0.203 -0.072 -0.074 0.138
CODy, LCI 0.987 ** 0.979 -0.008 0.158 0.015 -0.137 -0.021
NP 0.044 0.122 -0.062 0.043 0.035 -0.134 0.040
ED -0.868 ** -0.189 -0.820 -0.028 -0.024 0.171 0.021
CONT -0.191 -0.074 -0.196 -0.058 -0.060 0.225 -0.027
SHDI 0.539 -0.255 0.526 0.065 0.127 0.065 0.011

Al 0.210 -0.073 0.281 -0.067 0.056 -0.027 0.040
NH; LCI -0.430 0.766 -0.028 -0.713 0.045 -0.596 0.096
NP -0.464 0.438 -0.048 -0.194 0. 106 -0.583 -0.183
ED 0. 685 * 0.852 -0.641 -0. 100 -0.071 0.743 -0.098
CONT 0.787 = -0.223 -0.154 -0.208 0.272 0.978 0.123
SHDI -0.894 " -1.109 0.411 0.230 -0.571 0.197 -0.053

Al 0.155 0.334 0.220 -0.240 -0.251 -0.082 0.175

1) # FIRTE0.05 K L BEAMIE, = « FIRTE0.01 KF-BEHMRK
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AWF5E T SHDI F TN NH;-N A H B35 C R HJE SHDI % TN (4 B 3 A0 2 B 5L Ar b de /Y
A7 -0.790 , & FEE i H B 5OWAR bR TN P2 Az [BHEEH . SHDI XF NH;-N () H/E -1, 109, 3 i LCI
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3 #Fig5itie
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AU E R Y o AR K BR B 52 3 A D B AF . A ARSI B TR R AT DA RO K PR R
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KF, H LCI XX A K B8 A 1 B E AR, 20518 0. 266 1. 512 F10. 979 ;35X Ut B TP F1 COD,,, A LA
ARG 14 5207 DRI T 5 e HOR L, LCT AR AR REAE A RS /K BRI, LCL 5 TN B8R B2 1 S 38 4 5
B TN B B E /N, 2050 o e oS AR [ 4225 0 TN IR

FEAE S LA 1A% R S5 R 119 300 L8 B (ED) 5 45 K AR AR AH SRS, XK R 1) B AR R A K, X TN
COD,,, 1 NH-N () H4/E A5 0. 740 ,-0. 189 F10. 852, X525 AMAFZE W3s H ED 5+ 320k sk 0%

http ; //www. ecologica. cn



20 34 EBEAF WAL R A HE 1S5 0URS SR 0 TR K TR SR 6429

P FR B MR R 1 RS Y i e A K AR

SROWL S SIE 48 K0 ( CONT) FI7 55 W 22 R 14 418 £ (SHDI) 557K B8 b 22 [ AH 565G 2R 38, —# #fxf /K o
TG YR AR A BRI SOULAE SE R, 2R PER R, 45 BEHRL ] ARG 5 BE R A, B 2 2 (R o e Y4 A T
V5T Yt A/ | TR Y SO R e Ak, WOK ARG e 3k 10 B S50 URARS Jmy 228 Ak X6 DX 33 P 7 151 7K B A
— RE RS, A PR A SR BE RS A A A TR S Y, s K BRI X — AR YR IR A 1Y 3 2k s T I
WHEE . Y 3 NGE o X Sk BT AR, FLT RS A, R B Y S S 2ok 5oL, LR 2% o
P T 4 R, T A3 R B T 48, 63% 160. 57 % F159. 46% ;55 IR X I B e e ) e R T
HiF o BN 53000 SR 30. 75% (22 28% il 23. 73 % 5 R I Y -1 S0 A5 ] £ far % F AR AR (LCT) S -0. 15 -
0.35 F1-0.33, AT UL, SoURM B /N 25 () A5 Jy B oA Jmy 28 A X K R RE RS 7= A BB A1 BV E 5 R s |
YL SOULA ERAC S O RS YL A B A B S I R AR

FEA J5 R FREE IR B AR | 0 56 T3 — DR B 3 A DX el WA R BRI, 7R RS i S5 4605 & R 1
FIHE T 38 RGO 30 1 25 I SEOL AR, I T Tl P M 45 < 5 S b B EC % T A 2007 AR T
BRI BEAE A ZEAR, TR IV 2 9 3 A LY Rl e AR A A 2 AKX 7R SRR, A 2R Ak
H T AUEE] 60% , B R A AT &7 LE B I 7E 20% —30% R4, /2 5 T HE FIBS 7 HE 19 LCT ¢
SRR -0.47 .0.59 F10.57 , 28 (SHDI) 2343 I3 3 1,25 1. 66 Fl 1. 41, 50Ul 5e M3 o il i 3 [
15, SEULMS JR Y TE SO 2 B I e i, FEIRAE K AR TN Fl NH;-N & 0] GE6 B 20 60% —80% . X EERLfElS
SEEER U (R 7K 5 e A A AR, TR0 70 43 5 LB R B2 S AR VR, 3 Bl X i 2 28 55 S Ay SUPRe s K J

References:

[1] CuiJ, MaY H, Zhao Y P, Dong J J, Shi R G, Huang W X. Characteristic and countermeasures for control and prevention of multiple area-
pollution in agriculture. Chinese Agriculture Science Bulletin, 2006, 22(1) : 335-340.

[2] Zhang] F, Jiang J M, Zhang Z J, Shan Q H, Chen G C, Wang Y, Xu Y H, Wu H, Abarquez A. Discussion on role of forest to control
agricultural non-point source pollution in Taihu Lake basin-based on source-sink analysis. Water Resource and Protection, 2009, 1(5) : 345-350.

[ 3] Ahearn D S, Sheibley R W, Dahlgren R A, Anderson M, Johnson J, Tate K W. Land use and land cover influence on water quality in the last
free-flowing river draining the western Sierra Nevada, California. Journal of Hydrology, 2005, 313(3/4) . 234-247.

[4] Tomer M D, Dosskey M G, Burkart M R, James D E, Helmers M J, Eisenhauer D E. Methods to prioritize placement of riparian buffers for
improved water quality. Agroforestry Systems, 2009, 75(1) . 17-25.

[ 5] Tang Y L, Zhang G X. Relationships between watershed unit landscape pattern and agricultural non-point source pollution. Chines Journal of
Ecology, 2009, 28(4) : 740-746.

[6] LiZF, LwmHY, Li HP, Wang X X, Liu HJ, Wu M W. Impacts on nutrient export by landscape heterogeneity based on sub-watershed.
Environmental Science, 2010, 31(9) ; 2029-2035.

[ 7] Zhang H J, Chen F. Non-point pollution statistics and control measures in Taihu basin. Water Resources Protection, 2010, 26(3) ; 87-90.

[8] LiZF, Yang G S. Research on non-point source pollution in Taihu lake region. Journal of Lake Science, 2004, 16(S1) ; 83-88.

[ 9] Kronvang B, Grasbgll P, Larsen S E, Svendsen L M, Andersen H E. Diffuse nutrient losses in Denmark. Water Science and Technology, 1996,
33(4) . 81-88.

[10] Wu J G. Landscape Ecology: Pattern, Process, Scale and Hierarchy (2nd edition). Beijing: Higher Education Press, 2007.

[11] Chen L D, Tian HY, Fu B J, Zhao X F. Development of a new index for integrating landscape patterns with ecological processes at watershed
scale. Chinese Geographical Sciences, 2009, 19(1) : 37-45.

[12] Chen L D, Fu B J, Zhao W W. Source-sink landscape theory and its ecological significance. Acta Ecologica Sinica, 2006, 26(5) : 1444-1449.

[13] Chen LD, FuBJ, XuJ Y, Gong J. Location-weighted landscape contrast index; a scale independent approach for landscape pattern evaluation
based on “Source-Sink” ecological processes. Acta Ecologica Sinica, 2003, 23(11) ; 2406-2413.

[14] Xian G, Crane M, Su J S. An analysis of urban development and its environmental impact on the Tampa Bay watershed. Journal of Environmental
Management, 2007, 85(4) : 965-976.

[15] Xiao H, Ji W. Relating landscape characteristics to non-point source pollution in mine waste-located watersheds using geospatial techniques.
Journal of Environmental Management, 2007, 82(1): 111-119.

[16] YueJ, Wang YL, LiGC, WuJS, Xie M M. The influence of landscape spatial difference on water quality at differing scales: a case study of Xili
reservoir watershed in Shenzhen city. Acta Ecologica Sinica, 2007, 27(12) ; 5271-5281.

[17] Chen L D, Fu B J, Zhang S R, Qiu J, Guo X D, Yang F L. Comparative study on the dynamics of non-point source pollution in a heterogeneous
landscape. Acta Ecologica Sinica, 2002, 22(6) : 808-816.

http ; //www. ecologica. cn



6430 A E = 32 &

[18]

[19]

[20]

[21]

Zhang D W, Li Y F, Sun X, Zhang F S, Zhu H X, Liu Y, Zhang Y, Zhuang M, Zhu X D. Relationship between landscape pattern and river
water quality in Wujingang region, Taihu lake watershed. Environmental Science, 2010, 31(8) : 1775-1783.

Zhou T, Peng S L, Ren W T. Influence of landscape pattern changes on the restoration of stream in Dongjiang river riparian buffer. Acta Ecologica
Sinica, 2009, 29(1) : 231-239.

State Environmental Protection Administration. Water and Wastewater Monitoring and Analysis Methods. (4th edition ). Beijing: China
Environmental Science Press, 2002.

Guan B H, Li J, Zeng A B, Deng J S, Zhang J. Impacts of urban land use on water quality in Hangzhou. Resources Science, 2008, 30(6) : 857-
863.

[227 Sliva L, Williams D D. Buffer zone versus whole catchment approaches to studying land use impact on river water quality. Water Research, 2001, 35

[23]
[24]
[25]
[26]

[27]
(28]

[29]

[30]

(14) . 3462-3472.

Tong ST Y, Chen W L. Modeling the relationship between land use and surface water quality. Journal of Environmental Management, 2002, 66
(4):377-393.

Farina A. Principles and Methods in Landscape Ecology: Toward a Science of Landscape. Boston: Kluwer Academic Pub, 2006.

Xiao D N. Landscape Ecology. Beijing: Science Press, 2003.

Liu Y, Li Y H, Fu B J. Implication and limitation of landscape metrics in delineating relationship between landscape pattern and soil erosion. Acta
Ecologica Sinica, 2011, 31(1) . 267-275.

Gai J Y. Test of Statistical Methods. Beijing: China Agriculture Press, 2000.

Zhao Q, Jiang H M, Sun M Z, Li L Z, Xin Q G. Gorrelation and path analysis of yield components of winter wheat varieties with high yield
potential cultured in regional trials of Shandong province. Chinese Agricultural Science Bulletin, 2011, 27(7) ; 42-45.

Liu F, Shen Z Y, Liu R M. The agricultural non-point source pollution in the upper reaches of the Yangtze River based on source-sink ecological
process. Acta Ecologica Sinica, 2009, 26(6) ; 3271-3277.

Zhang J F, Shan Q H, Qian H'T, Xu Y H, Cao M J. Effects and planting techniques of hedgerow intercropping on sloping lands in agricultural
non-point source pollution control. Bulletin of Soil and Water Conservation, 2008, 28(5) : 180-185.

Zeng L X, Huang Z L, Xiao W F, Lei J P, Pan L. Function, design and management of riparian vegetation buffer strips. Scientia Silvae Sinicae,
2010, 46(2) ; 128-133.

Zhang J F, Fang M Y, Li S, He B H, Liu G Y. Developing agroforestry in slopelands to combat non-point pollution in China. Chinese Forestry
Science and Technology (English Edition) , 2007, 6(4) ; 67-72.

Bk

[ 1] i, Doicse, BHadE, sds, fAimde, BOCR. R E TS YRR K Bhia k. TR 2%, 2006, 22(1) « 335-340.

[5] FEHeYE, ®OeHr. WBURITCRIAS R SRR SIRIG MR, AR S4E, 2009, 28(4) ; 740-746.

[6] ZERE, XaE, 226, R, Nks, SBIMA. TR om & I b 550 R i p . SR, 2010, 31(9) .
2029-2035.

[ 7] skerzs, BRdr. KT I T Je SR R filig i, KB IRMRY, 2010, 26(3) : 87-90.

[ 8] Z=R&, Mk, KRR RS PR iE S 3. 1Rk, 2004, 16(S1) . 83-88.

[10] BREME. SEMASS. KR, 38, RES%%. duat. BEEFE R, 2007.

[12]  BRFITR, A, B, IR 07 soBRig RHAE R3S AR, 2006, 26(5) ; 1444-1449.

[13] BRI, A, MR, JUAS. 2T W07 Az 28 R 00 SEU0HS Jo 5500 Jy vk 30 X 2 i 0 i 3 LG 28 AR S 284, 2003, 23 (11) .
2406-2413.

[16] %5, EI0EE, 2004, RAdA:, i, SRR SO0 2S (8] 43 5 R AE X 7K 7R 50 8 A 5% i —— DA UR YN o 00 7K R sl o ). AR 32,
2007, 27(12) ; 5271-5281.

[17] BRI, PGS, skilGe, BB, SR, k. S 3R Ss Jesh S b oT. AR 32440, 2002, 22(6) . 808-816.

(18]  BKKA:, ZEMW, FNER, 5K 1L, AR X, S M, AR AR. AR I YT 37 o s 1) X e S A% S 5 3 K M St A . SRR
22010, 31(8): 1775-1783.

[19]  JakE, /08, E3CH. RIS 0pais 5OWAR 528 (0 K (R i sg . AR 2524412, 2009, 29(1) : 231-239.

[20]  HEFRIERY SR, ACHZE AWM 87752 (HEAR) . dbat. o E RN M, 2002.

[21] BFFE4a, ZH, BBk, XBHR, KA. FoM s A FXHAR K R AR, SR, 2008, 30(6) : 857-863.

[25] HET. FolASs et Blaemhptt, 2003.

[26] XU5%, B—], A, SOWHSJR- + R MATFST i SoOUAE S0 = SR SR BRYE. B4, 2011, 31(1) ; 267-275.

[27] ¥4, WISk, JLat. hELOl A, 2000.

(28] Bfi, 2], #hIe2, Zephaks, SEPCE. IWARA /N2 7= 1 5 77 B R 3R A SC R 42 43 . o Bl AR AT, 2011, 27(7) :
42-45.

[29] X35, kB8, XER. ET<FHEIC" AN AR LRl A S G g. AR, 2009, 29(6) : 3271-3277.

[30] kg, AEAE, SRS, MOR, WEA. S E AP B e A T TS e R o VR S E R, K R R R4z, 2008, 28

(5): 180-185.

http ; //www. ecologica. cn



ACTA ECOLOGICA SINICA Vol. 32 ,No.20 October,2012( Semimonthly )
CONTENTS

Characteristics of nitrous oxide (N,O) emission from a headstream in the upper Taihu Lake Basin ««c«ocoeeeeeeeseeeiiiiiii,

......................................................................................................... YUAN Shufang, WANG Weidong (6279)

Nutrient dynamics of the litters during standing and sediment surface decay in the Min River estuarine marsh — ----seeeeeeeeeieeaeaenne.

........................................................................... ZENG Congsheng, ZHANG Linhai, WANG Tian'e, et al (6289)
Diversity and distribution of endophytic bacteria isolated from Caragana microphylla grown in desert grassland in Ningxia «-«cocceceeeeee
............................................................................................................... DAI Jinxia, WANG Yujiong (6300)
Spatial distribution of Trabala vishnou gigantina Yang pupae in Shaanxi Province, China  -e-seemeeemmermiiiii
.............................................................................. ZHANG Yigiao, ZONG Shixiang, LIU Yonghua, et al (6308)
Effects of drought stress on Cyclobalanopsis glauca seedlings under simulating karst environment condition «+«++eseeeeerereeeeiiiiniiinn.
........................................................................... ZHANG Zhongfeng, YOU Yeming, HUANG Yuging, et al (6318)
Ecosystem diversity in Jinggangshan area, China = -+oceeeeeeeeeeeeeeai.e. CHEN Baoming, LIN Zhenguang, LI Zhen, et al (6326)
Niche dynamics during restoration process for the dominant tree species in montane mixed evergreen and deciduous broadleaved
forests at Mulinzi of southwest Hubei «+«ceceeeeeeeeeeeieiniiinii. TANG Jingming, AI Xuenru,YI Yongmei, et al (6334)
Effects of different day/night warming on the photosynthetic characteristics and chlorophyll fluorescence parameters of Sinocaly-
canthus chinensis seedlings +++++++++sseeeeesiiiiireiii XU Xingli,JIN Zexin, HE Weiming, et al (6343)
The effect of simulated chronic high wind on the phenotype of Salsola arbuscula —««+«+++vseeeeeeeeeeieiiiiiiii
............................................................................................. NAN Jiang,ZHAO Xiaoying, YU Baofeng (6354)
Responses of N and P stoichiometry on mulching management in the stand of Phyllostachys praecox — «+++esereeesesereseeeiininiiiniin,
.............................................................................. GUO Ziwu, CHEN Shuanglin, YANG Qingping, et al (6361)
Tree-ring-based reconstruction of the temperature variations in February and March since 1890 AD in southern Jiangxi Province,
CRINA  +veerreeemeneenenenneneneenentaeneneeneneataeneentaeteenetnenenneaeneanens CAO Shoujin, CAO Fuxiang, XIANG Wenhua (6369)
Diel variations and seasonal dynamics of soil respirations in subalpine meadow in western Sichuan Province, China ««:eceeveeeeeeeeeeees
.......................................................................................... HU Zongda, LIU Shirong, SHI Zuomin, et al (6376)
Effects of fire disturbance on litter mass and soil carbon storage of Beiula platyphylla and Larix gmelinii-Carex schmidiii swamps
in the Xiaoxing’an Mountains of Northeast China +«+eceeeeeeeeeeeeeee. ZHOU Wenchang, MU Changcheng, LIU Xia, et al (6387)
Variance analysis of soil carbon sequestration under three typical forest lands converted from farmland in a Loess Hilly Area  «+++-----
....................................................................................... TONG Xiaogang, HAN Xinhui, WU Fagqi, et al (6396)
Soil-property and plant diversity of highway rocky slopes «+eseeeeeerereereiiiiiiiiiii.. PAN Shulin,GU Bin, LI Jiaxiang (6404 )
Effects of slope position on soil microbial biomass of Quercus liaotungensis forest in Dongling Mountain «+««-«seseerereeeeeieanieii...
.......................................................................................... ZHANG Di, ZHANG Yuxin, QU Laiye, et al (6412)
Responses of water quality to landscape pattern in Taihu watershed ; case study of 3 typical streams in Yixing «cecocceceeeeceeeeeeeenes

.............................................................................. WANG Ying, ZHANG Jianfeng, CHEN Guangcai, et al (6422)

Study on the fairness of resource-environment system of Jiangxi Province based on different methods of Gini coefficient ««---eveeeeeeeee

.............................................................................................................................. HUANG Heping (6431)
Simulation of the spatial pattern of land use change in China; the case of planned development scenario — ++eeereeererereeeaiiiiiniiiee.
.......................................................................................... SUN Xiaofang, YUE Tianxiang, FAN Zemeng (6440)
Arable land change dynamics and their driving forces for the major countries of the world —+«+eeoeeeeereeeeeeeenns ZHAO Wenwu (6452)

Denitrification characteristics of an aerobic denitrifying bacterium Defluvibacter lusatiensis str. DN7 using different sources of nitrogen ------
................................................................................................ XIAO Jibo, JIANG Huixia, CHU Shuyi (6463)
Study on sustainable development in nanjing based on ecological footprint model — «+eeerereeereeeees ZHOU Jing, GUAN Weihua (6471)
Applying input-output analysis method for calculation of water footprint and virtual water trade in Gansu Province «+«-eeeeeereeeeeeceees
....................................................................................... CAI Zhenhua, SHEN Laixin, LIU Junguo, et al (6481)
Correlation analysis of spatial variability of Soil available nitrogen and household nitrogen inputs at Pujiang County =~ -«--seeeeeseeeeeeees

................................................................................................ FANG Bin, WU Jinfeng, NI Shaoxiang (6489)

Characteristics of the fish assemblages in the intertidal salt marsh zone and adjacent mudflat in the Yangtze Estuary «--ceeceeeeeeeeeeeees

.............................................................................................................................. TONG Chunfu (6501)

A comparison study on the secondary production of macrobenthos in different wetland habitats in Shenzhen Bay -«---coeeeeeeeeeeeeienne.

....................................................................................... ZHOU Fufang, SHI Xiuhua, QIU Guoyu, et al (6511)
Regurgitant from Orgyia ericae Germar induces calcium influx and accumulation of hydrogen peroxide in Ammopiptanthus

mongolicus (Maxim. ex Kom. ) Cheng f. cells —«oeveceeerecieiiiiinn. GAO Haibo, ZHANG Shujing,SHEN Yingbai (6520)

Behavior characteristics and habitat adaptabilities of the endangered butterfly Teinopalpus aureus in Mount Dayao ««-ecoeeeeeeeeeneecenes

....................................................................................... ZENG Juping, ZHOU Shanyi, DING Jian, et al (6527)

Community structure and dynamics of fig wasps in syconia of Ficus microcarpa Linn. f. in Fuzhou «e-ereeeeerereiiieiiiinn.,
.................................................................................... WU Wenshan, ZHANG Yanjie, LI Fengyu, et al (6535)
Review and Monograph
Review and trend of eco-compensation mechanism on river basin «----- ZHANG Zhiqiang, CHENG Li,SHANG Haiyang, et al (6543)
Definition and research progress of sustainable consumption: from industrial ecology view — sxoeseeeeresermamiiiiiiii
................................................................................................... LIU Jingru, LIU Ruiquan, YAO Liang (6553)
The estimation and application of the water footprint in industrial processes «---- JIA Jia, YAN Yan, WANG Chenxing, et al (6558)
Research progress in ecological risk assessment of mining area «----+-----eeeet PAN Yajing, WANG Yanglin, PENG Jian, et al (6566 )
Scientific Note
Litter amount and its dynamic change of four typical plant community under the fenced condition in desert steppe ««««+eceeeeeeceeeeceenes
....................................................................................... LI Xuebin, CHEN Lin, ZHANG Shuoxin, et al (6575)
Effects of planting densities and modes on activities of some enzymes and yield in summer maize —+=+errrorrerereeriinii

....................................................................................... LI Hongqi, LIN Haiming, LIANG Shurong, et al (6584)



(AR R EAE S A2 T

(EFFR)2013 FMEITHRE

BRG], QT T 1981 4, F2 2 RIE A A0

FEIR IR BRI R SR | R0 BE S e AR A A2

Bk ARG B AT R AR B AS SOT RS = A R45
CHEZSZE) 2 H A, K 16 FF4%,300 BT, B N2 90 Jo/ M, 448 22 fr 2160 TG,
PR &A% . 82-7, [ AMIR £ AR5 . M670

FRUET]S . ISSN 1000-0933

CN 11-2031/Q

K JETT 0] WYL F5 LR M SO s WF ST T 41 5 AR

TN TELIRI N

A [E A5 LR Ry T P T I, ] B4 S A A AR S WG R A BRI A e A AL TR

TESETT R

I HE . 100085 Jb R X XUEH 18 5 H

E-mail. shengtaixuebao@ rcees. ac. cn

2

WEMEMRE flaty

iE: (010)62941099; 62843362

HE: www. ecologica. cn

HITHE XIKE B ¥

£ x5 % ® ACTA ECOLOGICA SINICA
(SHENGTAI XUEBAO) ( Semimonthly  Started in 1981)
(ll:‘ﬂﬂj 19814153)%@”1:”) Semimon y,; arted in
W32k 208 (2012410 A) Vol. 32 No. 20 (October, 2012)
B (RS A Edited by Editorial board of

i Hi H
SR B

Ho AR
B Rl
®x 17
iT M
B &1T
ITERE
W Al E

Hhik b5 XU 18 5
MR L 4 % - 100085

Hi% : (010)62941099

www. ecologica. cn
shengtaixuebao@ rcees. ac. cn
Yy sH

HhE R AR S

rf E b B A AR T L
Huhk . 6 BT E KBS I 18 &
R B 2 1 - 100085

- & B i
otk S AR BIARIL AT 16 5
M B i A . 1RO0717
At AREN R

- & B i
itk AR BEIRARILE 16 5

HR B A . 100717

L35 : (010) 64034563

E-mail ; journal @ cspg. net

4 [ - HU bR )R

rp ] [ B 5 57 ) S )
Hudk . b5 399 546

MR L i 5 : 100044

UG LRI 8013 5

Editor-in-chief
Supervised by
Sponsored by

Published

Printed by

Distributed by

Dome:

Foreign

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

by Science Press
Add:16 Donghuangchenggen North Street,
100717 ,China
Beijing Bei Lin Printing House,
Beijing 100083, China

Science Press

Beijing

Add:16 Donghuangchenggen North
Street, Beijing 100717 , China

Tel: (010)64034563

E-mail ; journal @ cspg. net

All Local Post Offices in China
China International Book Trading

stic

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

ISSN 1000-0933

2 0>

9'7710007093125

ISSN 1000-0933

ERMAFRIT

CN 11-2031/Q

ERNEEZRS 82-7

E LTS M670

EM 70.00 T



	01.pdf
	fm.pdf
	zm.pdf

	stxb201112211945.pdf
	02.pdf
	ym.pdf
	20fd.pdf


