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Distribution pattern and their influcing factors of invasive alien plants in Beijing
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Abstract: We investigated the invasive plants in twelve districts and counties in Beijing to study the distribution patterns
and their influcing factors of these invasive plants. Based on the GIS technology and the curve regression analysis, the
horizontal and vertical distribution patterns of the invasive species were analyzed. The correlation analysis for the invasive
species and influcing factors which include human activities and circumstance, were also carried out. The results showed
that there are total 47 species of invasive plant species in Beijing. It included three types of invasives species, which
include the officially announced invasive species, concerned species and controversial species. The most widely distributed
species are Amaranthus retroflexus, Pharbitis hederacea, Pharbitis purpurea, Bidens pilosa, Eleusine indica, Pharbitis nil,
Rhus typhina, Robinia pseudoacacia, and etc. Especially for Ambrosia artemisiifolia and Ambrosia trifida ,which have posed
huge threats to human health, exist in five investigated villages and towns. Moreover, there were significantly differences of

amounts of these plants among twelve districts and counties. The invasive species have significantly spread much more in
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Tongzhou , Miyun , Mentougou , Huairou , Fangshan and Yanqing. Three dispersal centers were apparently concentrate as
follows : the area near Wuling Mountain and Yunmeng Mountian in northeast of Beijing; Xiayun Mountain and Shidu of
Fangshan district and Fengtai district in the midwest of Beijing; and all villages and towns of Tongzhou in southeast of
Beijing. At present, the invasive plants distribute widely in different altitudes while mainly distribute at 100—900m.
Especially between 401m and 500m, which accounts for 21. The numbers of the invasive species along with the altitude fit
the linear function. Along with the rise of altitude, the number of the invasive species tended to decline. The number and
distribution range of invasive species in high degree human activity areas are higher and wider than in those of low degree
human activity areas. Similarly, the distribution areas of the most invasive species in higher degree human activity were
larger than the that of in low degree human activity areas. The correlation analysis of the number of the invasive plant
species and some possible influcing factors revealed that the number of the invasive alien species are negatively related to
the amounts of imports and first-class highway density, while positively related to the vegetation coverage rates. These
phenomena might be opposite to the normal rules of the distribution and spread of the invasive species, but they could be
explained by the potential influence of the origin of the forests and landscape fragmentation which caused by human
activities diversity and its uncertainty in Beijing. The diverse disturbance supply that more habitat for more plants. The
distribution pattern of invasive species and the various human activities might increase the difficulty in preventing and

controlling the invasive plants.
Key Words: Beijing; invasive alien species; distribution; human activities
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Table 1 Invasive Alien species in Beijing

AL AL
Y HiL X s ] H/E Yy Mo DX A
Species Duration Notes Species Duration Notes
in Beijing in Beijing
K Ambrosia artemisiifolia 20a L) |- = JEFEL " Bidens pilosa 20a D b
= KEE Ambrosia trifida 20a L) |- A5 ** Eleusine indica 50a L) I+
HIVE Amaranthus spinosus 20a A4 BERR ** Ricinus communis —_—
H AT AE S
+3H1FF Chenopodium ambrosioides . 50a DA I X AL 5 4 ** Pharbitis nil e
e
HEZ HIRA,
FEA Lolium temulentum 20a UL AR R b B || FTESR ** Vacearia segetalis 20a LI L
DRE/NAE
HE e
N . TRA IE AR " \
=5 Sorghum halepense 20a P I f?% i ;E ;EE i ZTCEE " Chenopodium hybridum . 50a UL L
SALYE * Amaranthus retroflexus 50a P I+ SEWLH " Euphorbia hypericifolia —
W0 * Amaranthus tricolor. 50a LA I JIHEJp % ** Solanum rostratum 10a L) I
SR IE Amaranthus viridis 20a KA E & E T ** Phytolacca americana 50a LI I
T Chrysanthemun coronarium H WL ** Oenothera biennis —
FFE * Cannabis sativa 50a VI | BHEY ** Amaranthus paniculatus 50a VI I
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Fig.3 Dispersal gradient of invasive alien species in Beijing
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Table 2 Relationship between the number of invasive plants and impact factors

N B N e
AR Pearson FH5&14: (X;Z)-'JJ) AR Pearson 5k (X;?ﬂ'])
Variables ‘Pearso‘n Sig. Variables Pearsoh Sig.

Correlation (2-tailed) Correlation (2-tailed)
255 &K Economic factors A3 & Traffic factors
AT Ot AR B XA 7 S 1 — RN BB First-class ~0.893** 0
HuTHI AL GDP of Transportation , Storage , Posts  —4.59x10~! 0.155 road density/ ( km/100km? ) ’
/Land area/ (10* JG/km?) % iz J& % % Passenger person- .
TSRS /- T Kilometres/ (10*1-kam) S0 0099
Local environmental protection expenditure -4.95%10™" 0.121 72 Volume of .
/ Land area/(10* J0/km?) freight transport/ (10*t) ~3-09x10 0-11
FREE R I B S 445 (2007—2008 ) A Hb ) 2 Land use type
Local environmental protection -0.628 * 0.039 A 5 2 X R 0.53 0.093
expenditure growth/% Agricultural land area ratio/% ' ’
by 2 38 3 i W S/ - b TR Hdh 5 4 X L 0. 608 * 0.047
Local Transportation expenditure/ -4.95%x107! 0.122 Farmland area ratio/ %
Land area/ (10* JG/km? ) A F b 5 4 X R L
e éiﬁcﬁoﬁ land [:za ratio/ % ~0.719% 0.013
AZ 3 12 Hi mﬁﬂ#mi§$(290772008) 0.012 0.972 PNELISES Population factors
Local Transportation expenditure growth/%
HAE N H %3 Permanent .

ML 387 1+ HO T L Agiculture, population density/(A/k?) > 02¥10 0-078
Forestry, Animal Husbandry and Fishery -0.603 = 0.05 Ak N F1 %5 B Foreign population .
GDP/ Land area/(10* 76/km?) density (A/km?) 75.90x10 0056
AR £ (L (2007—2008 ) JifeifiF AL (AR Tourist ((person- 0.484 0.131
Agriculture, Forestry, Animal Husbandry and 0.393 0.232 time )
Fishery GDP growth/% HEE K 2 Environmental factors
Mol B =8 Forestry GDP/(10* JC) 0.443 0.173 - JE AR K B 56 AR vegetation 0,653 0.029
HE 7 Imports (10* US dollars ) -0.788 ** 0.004 coverage area/km’ ’ ’
ZARY I Protected land type N T Ak T R Artificial forestry 0.431 0.186
SR BRI B (PR DX R AR B K area/km’ ' ’
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AR Bl T AR L B 3 56x10-! 0.447 area/km”
Forest park area ratio/ % ' FARM & 4 Ho TR LG 5] Natural
A4 JHE IX T Scenic area/hm? 0.604 * 0.049 forest area ratio/ % 0.709 0-015
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BRI EDT T H SREREE R 10T 3l e AR o3 AR 52, R AR B e 2
LIRS R 15200 110 AASAR ) % B AR A T B AT B 5tk B AN () 3 A, AR BRI IR 1 RIS Bl 5 A
ANETT WX AR 73 A AR, Al WL FAR PR BRI AR AR SR 21, 52 T AR B ) LR A
R B 2

http ; //www. ecologica. cn



15 4 EIE A AT X AR ARAE Y 70 A IR B S A 3R 4627

4.2 ABRAEYIKF o ARk

AR K3 A 5 2R R @ N AR PR 22, ORI xR IX B (] 3) ol N AR R
Z Al RESE H LT AL B BB B R TE B, AN, ARE AR 2 A 55 SRR 25 52 Ll LA S R P 3 s L ) B 2 e R
(A 3) AR R 2 e 1 Sl i DR, a3 WA 4% 4 I 5 DRl R, il RS IR 476 S0 AR A A 73
AT, RIS (181 2) Kb at 12 KB o 4 26, WERAR EoRF ARG sh R AR A XL JEAR
T AT MR ZS o XA AR R 5 DU O BIE TS 45 AR, AT RRISLIN . 1) AT R W], AR AR
B AN 4 DGR AR T AR 7 A ks R 2 4 S 2R BRI SE R st K 2
SR AR, AMRAEY B IE AJURUAAR (3 1) I, BR5E 1 1R 52 A SEAB ) o0 A B B2 AR
2) ML T T HRE KA P EIX, L X FEHFER 100—800 m Be A= Sl i AL P B e a7 L B HA0 0 il Y Aok AR A
Wy o A B B 2% XK R AR FFECR R BTk, ] BE R 18 Ll XA ARAE I Bl A B 22 (9 i I 2
—o 3) BEURHLIB MR A A O WL R UE S BB AR A R A LR 58 BT HAT 4 A T D B 5 S XA ) AR
AEEEAE Y AR 1L X SRR AR R T A X,

4.3 ARMPIIIAG TR R

N Bl o () - A 2 R ) AR A S AR AR Z 8] (R OC ZE WT 1  7E  HR] 26 2 A8 Al Y i 7
FEIY AT R, {28 ARRTE N G AR . Ross SRS BN, BRARBERE AL 2273
ANBEGRLE P & Rl E BEREAR AR B = 6 BE RN, OF AR/ N BERI S, & Wk A L BRI
VTR . TSR R A5 X ot 3t B 3 S A5 A B 72 6 B - 764K 100—800 m B A= 1 WA AL 2 2 S o i85
. ASCHIDTFEL R TR MR TR B A% R, S b (P 4) R LR PE LA, 724K 100—900 m Z[F]
SEINRARIEY I A O 2, X 5 A B R B AR AR — S, IR, RIZUA RIS 8 4
SEREAL , AT REJE S BOARAE Y TR 5 B X b A ks SR B D A

A TE S FERE N ARFIEER Er oA (E5) « ARG SR 4 AR 435 o0 A i b BRI
1, AR B dtR /D, X AT REA PR IR AT, — 232 1L pAR o JBE IR, 10 36 DX 10 it 22 DA AR 5 ) il i i
Ao XFRCERIE 1 ISR L 2 IX PR 87 < 78 F SRERIFE A A R A B e 4R A e B8 L 4 30 1) X3, A28 95
JEXS AR RN AT AT — 5 HIFEE . X [l — AR AP AN [ T PSR4 T 3400 A (1 6) X Lt AF 51X —
K
4.4 ARAYIEER -5 oA R N R

FARIT SRR (K 2) , — OSB8I MO 36 R 5 AR O Stk fe ok, b — 2
S PRI V5 A RA AR L 03 AR G MORBE 2 5 5 A RAE ) Al IO 0 28 IE AT G . — B0, G
IR KU E i 28/ NS R Y, 2858 %2 BE X A I AR AR AT SR HEAE P 142027 B (i A A (R o )
AL H B R R g i B S S AR R AL T A A AL 5 e AT 38 23 T BCH BRI /NS A AN 85 14 B
AE AEFRAY S LR B, ARRN I R S AR5 T HE VA AR 0 S A A B . A
SNF A B ARG R NI B TN 20 Bl 303 i , T PR A 7 A 1 S 2R
W FE R, HE AR R AR A A TR T 28 PR, F 1R B e, AR R AR TR Z '), Montserrat
AU XS RO — e [H AR B R B, o D AU i B AR B MR EE SR —, TR
AR B2 Y A BOIR DL , Levine M58 & L 70 Ry B BE L, Wb Z R0, X AR BT
. PRI MR S 3 i 3t 07, AR B %

ARSCIWFFLIR G AR A 5P B BT P SO A TR I 7, 5 AR 73 4 22
AR, S F AR I [R5 H I 22 D TEAR G 3 IR AR S 1 A 7 I8 Bl XN S 3 Bl AR Bl B A i 4
JH AT BB D 26 HAT S (I i SRR T 26 1R 0 32 AR S 0l S ARAE AR K TR (OBEEREE A9 A2
355, N2ETH S BEAXT R, ST XA RBUE S, N, — sl ® L ok AR AR B e R R B 5 A
RAA XA SENE , BOZIFAERX 3 NPT AR B A o R, n] B8-S 6 50 st DR 00k BRI+ HE 1) 2 B

http ; //www. ecologica. cn



4628 A E = 32 &

A, bR DX AR B 5 R AR (37.5% ) (HZ MIRAEM(53.49% ) FINTAHAKR(25.09% ) , %5 5 5% B IR AEY)
IR s 53— 7, BT HATIE Rt M DX L XR T 28 50K il e | 18 [ 45 TP i A6 1, 3 B 5 1) A F
JE P BEBRARE R A BSOS SR, S 2R AR R ASRGE TALS, L, bt b K AR Y Z B ZFP &
HYZRAVERT, S B0 D A 3 DX S A AR A ) o3 AT AN R B M R BUTE AN 2V B B — o TR B2 1Y
AR & AE | T 1 2 R VRSN 3K Sl ) 0 22 s B B AR KE VY RIS Ry o PRIt b M DX S R AL ) Bl
B 5 LRI TAE AR RAER

AR AMZAEY) W - 5T, R 18 T ARG S FIIAEE R (52, A 5 R B SR ER
PR b, AMRB ) — Lo A 2 Rt (R BRI A R AR R S BRI AR LA i)
XA AT R Y AR e E TR K I MR AR F R A, WA HRCR R ) v
PE AREAE ST A RIED A R R, Bl A A Kk H 2 IR EE R AR F K, FLA A A 16 A AR
Al DAEAT I AS A, i A5 AARAR 4 B R TR T SR AR 0 AR 5 it A ok B G )

AR ST BT AR S A s R 28 AH g — P o Ao T AR A A AR B R Al i AR AR ) E 2
BAR , BE S X 25 R 4 UM R BE | 33X — A LS BB N i LA #T

References:

[ 1] Elton CS. The Ecology of Invasion by Animals and Plants. London: Methuen, 1958.

[2] Wang GM, Yang ] C, Jiang C D, Zhao H T, Zhang Z D. A literature review on biotic homogenization. Biodiversity Science, 2009, 17(2) ; 117-
126.

[3] LiB, LiYY. The interaction between invasive and native species in the biological invasion. Sichuan Environment, 2009, 28(1) ; 64-67.

[ 4] Huang B H. An investigation of distribution and harm of artemisiifolia in China. Plant Quapantine, 1985, (1) : 62-65.

[5] Jiang C M, Qu X C, Liu X J. Distribution, harm and propagating characteristics of ambrosia trifida. Journal of Mudanjiang Teachers College,
1999, (2):23-24.

[6] LiZY, Xie Y. Invasive Alien Species in China. Beijing; Forestry Press, 2002 ; 347-365.

[ 7] PengY, Liu X H. Research progress in effects of urbanization on plant biodiversity. Biodiversity Science, 2007, 15(5) : 558-562.

[8] LiuQR, YuM, Zhou Y L. A preliminary study on the invasive plants in Beijing. Journal of Beijing Normal University; Natural Science, 2002, 38
(3): 399-404.

[9] Yang]J C, Wang G M, Jiang C D, Zhao H T, Zhang Z D. Ecological characters and distribution of invasive plants under the influence of
urbanization in Beijing, China. Ecology and Environmental Sciences, 2009, 18(5) : 1857-1862.

[10] Peng C, SuM, Zhou W L., Wang S M, Li ] W, Wang L. Composition characteristics of alien species and distribution of invasive alien species in
Beijing. Journal of Beijing Forestry University, 2010, 32(1) : 29-35.

[11] Lin Q W, Xing S H, Ma K. New materials of alien plants in Beijing. Journal of Beijing University of Agriculture, 2009, 24(4) . 42-44.

[12] Zhao W, Gong H L, Li X J, An W. Research on land use change during urbanization in suburbs of Beijing. Journal of Agricultural University of
Hebei, 2008, 31(2) . 101-105.

[13] Fan X B, Gao J X. Quantity and quality evolving on woodland in Beijing from 1985—2000 Based on GIS. Research of Soil and Water
Conservation, 2008, 15(1): 148-150, 155-155.

[14] Wu X W, Luo J, Chen J K, Li B. Spatial patterns of invasive alien plants in China and its relationship with environmental and anthropological
factors. Journal of Plant Ecology, 2006, 30(4) : 576-584.

[15] Rose M, Hermanutz L. Are boreal ecosystems susceptible to alien plant invasion? Evidence from protected areas. Oecologia, 2004, 139(3) .
467-4717.

[16] Chen Z W, Yang J P, Wang R Z, Shang H W. Spatial distribution pattern of Solidago canadensis in Zhejiang Province and its relationship with
anthropogenic activities. Acta Ecologica Sinica, 2009, 29(1) : 120-129.

[17] Statistical Bureau of Beijing, NBS Survey Office in Beijing. Beijing Statistics Yearbook 2008. Beijing; China Statistics Press, 2008.

[18] Statistical Bureau of Beijing, NBS Survey Office in Beijing. Beijing Regional Statistics Yearbook 2008. Beijing: Beijing Tongxin Press, 2008.

[19] WuXP, Tang ZY, Cui HT, Fang J Y. Land cover dynamics of different topographic conditions in Beijing. Journal of Plant Ecology, 2006, 30
(2):239-251.

[20] Institute of Botany and Institute of Zoology, CAS. Study on the Biology and Ecology in Tianjin and Beijing Region. Beijing: Marine Press; 1-14.

[21] Vila M, Pujadas J. Land-use and socio-economic correlates of plant invasions in European and North African countries. Biological Conservation,
2001, 100(3) : 397-401.

[22] GaoZX, JiR, Xu RM, Xie BY, Li D M. Biological invasions; process, mechanism and prediction. Acta Ecologica Sinica, 2003, 23(3) : 559-
570.

[23] Wu S H, Sun HT, Teng Y C, Rejmanek M, Chaw S M, Yang T Y A, Hsieh C F. Patterns of plant invasions in China; taxonomic,
biogeographic, climatic approaches and anthropogenic effects. Biological Invasions, 2010, 12(7) : 2179-2206.

http ; //www. ecologica. cn



15 4 EIE A AT X AR ARAE Y 70 A IR B S A 3R 4629

[24] Shea K, Chesson P. Community ecology theory as a framework for biological invasions. Trends in Ecology and Evolution, 2002, 17(4) ; 170-176.

[25] GaoM, Hu R Y, Chen X X, Li W C, Ding B Y. Effects of disturbance, topography, and soil conditions on the distribution of invasive plants in
Wenzhou. Biodiversity Science, 2011, 19(4) . 424-431.

[26] Zhang S, Guo S L, Guan M, Yin L P, Zhang R X. Diversity differentiation of invasive plants at a regional scale in China and its influencing
factors; accroding to analyses on the data from 74 regions. Acta Ecologica Sinica, 2010, 30(16) ; 4241-4256.

[27] FengJ M, Xu C D. Spayial distribution pattern of alien plants in Yunnan Province and its relationship with environmental factors and Human
Activities. Journal of Southwest University: Natural Science Edition, 2009, 30(8) : 78-83.

[28] LiYH, HuYM, Li XZ, Xiao D N. A review on road ecology. Chinese Journal of Applied Ecology, 2003, 14(3) . 447-452.

[29] Ross K A, Fox BJ, Fox M D. Changes to plant species richness in forest fragments: fragment age, disturbance and fire history may be as important
as area. Journal of Biogeography, 2002, 29(5/6) : 749-765.

[30] Jian L, Liang S C, Liu F H, Wang R Q, Dong M. Invasive alien plant species in China: regional distribution patterns. Diversity and
Distributions, 2005, 11(4) : 341-347.

[31] Weber W, Sun S G, Li B. Invasive alien plants in China; diversity and ecological insight. Biological Invasions, 2008, 10(8) : 1411-1429.

[32] Ren H, Zhang Q M, Peng S L, Shen W J, Li Z A, Li G F. The interaction between plant invasion and other global change factors. Tropical
Geography, 2002, 22(3) . 275-278.

[33] Levine J M. Species diversity and biological invasions: relating local process to community pattern. Science, 2000, 288 (5467 ) ; 852-854.

[34] Hel]Y, Xie C Q. Application of the reproductive biology on the research of the invasive alien plant. Journal of Inner Mongolia Normal University ;
Natural Science Edition, 2009, 38(2) . 217-221.

[35] Huang Q Q. Patterns of Plant Invasions in China: Role of Species Traits, Environment and Human Activities [ D]. Zhejiang: Zhejiang
University, 2009.

[36] Gong W N, Wan F H, Xie B Y, Guo J Y. Phenotypic plasticity and adaptability of the invasive alien species. Plant Protection, 2009, 35
(4):1-7.

SE Lk

[2] o6k, i, ZMHE, B, KER. EWRBULIIFRER. EWEZREE, 2009, 17(2) : 117-126.

[3] 2K, ERBL AYART ARG HE LA, 1IFEL, 2009, 28(1) : 64-67.

[4] BER WKELEENESTEREERAE. BWRE, 1985, (1): 62-62.

[5] LW, hFHE, N, =2 KR o F SRR FPHIIME A BeA R, 1999, (2): 23-24.

[6] 2T, Mk hESMSRARM. JEat. sPEBL IR, 2002. 347-365.

[7] 20, XNEE WSR2, 2007, 15(5) ; 558-562.

(8] xl&fli, T, Mzle. JEaHiXIRA ARSI, AT R . ARRIART, 2002, 38(3) : 399-404.

[9] BRI, FO63, LRI, Bk, KGR WAL RSk AR YRR B Fo o . RS2 40, 2009, 18(5):
1857-1862.

[10] R, fafl, FfGE, 0, 2500, % Jbat XS A BUAE R AR 310, JLathil R2544R, 2010, 32(1) ; 29-35.

[11]  ARFEIC, TRERAE, D3, JUtiARR ARMBTFORL U2 B AR, 2009, 24(4) : 42-44.

[12] BB, B¥ETr, 25/, ek JbntmiBm i it 7 3R AR B g. bRl K 2244, 2008, 31(2) : 101-105.

[13] /M2, S #. GIS 3CFF T 1985—2000 4EJL U bk it it s S 9E8h /0. /K L ARIFHTIE, 2008, 15(1) : 148-150, 155-155.

[14] =Wese, B, BRESE, 0. ESMSR AR Y 05310 06 8 KO SR F R EIE S SC R, M4, 2006, 30(4):
576-584.

[16] BRaEH, #utF, TR, BIR. WA IMER—KIE (Solidago canadensis) {73 M43 AiiAs i R H 5 AR R, ABEMR,
2009, 29(1) : 120-129.

[17] demdigeitm, ERg it RAea i k. JbatgeitaE% 2008, duat: hEGE i, 2008.

(18] dtmwigitim, ERg R SBA. U X EEEH4E 4 2008, dbxnt. JLatlELG i ARA:, 2008.

[19] RBEH, FERSE, #ie, ITa. JUatXCORFEME AT i L s a4, MR, 2006, 30(2) : 239-251.

[20] hEBEEBAAATIT, P EPEEBES YOI SO X A RSSO, JEat: AR, 1990 1-41.

[22] WHE, o, BRUHE, WECH, 2L SORAN AR BIERR HLERIHEN. AR, 2003, 23(3) : 559-570.

[25] @K, B0, BRYEXS, ZEME, THm. T30 I8 A 8RN A B /A (52 . A 2Rk, 2011, 19(4) : 424-431.

[26] KIb, SAKK, B8, EEHE, KEET. REARRY SR XI55 K HGE 0 R ——L) 74 A3t OB S 260l AE25253R, 2010,
30(16) ; 4241-4256.

[27] W, AR, BRI AS B i R SR PR TE SR SC R, BURI R =24 HARBIAERR, 2009, 30(8) : 78-83.

(28] ZEAME, MW, 2HE, HYT. BEAESTRER. BAESZR, 2003, 14(3) : 447-452.

[32] {0, SRMHUR, A8, BI%E, BE%Y, 25 HYARSHESRELH T REH TN, #eirisl, 2002, 22(3) : 275-278.

[34] BURIE, BOEE. LIHAWFR IR AR AR I L. WS IR ARBIDUCT, 2009, 38(2) : 217-221.

[35] BT, SRKAEMTE T E AR YRR IR IR EMAER [D]. WL #ii K%, 2009.

[36] EfRMe, JIori, WNA, SRaEdE. REIIAME SR ABREYI G RAE. PR, 2009, 35(4) : 1-7.

http ; //www. ecologica. cn



ACTA ECOLOGICA SINICA Vol. 32 ,No.15 August,2012( Semimonthly )
CONTENTS

Effects of grazing on litter decomposition in two alpine meadow on the eastern Qinghai-Tibet Plateau ««-ecoveeeerreeeeeeniieaiiiiii.e.
.......................................................................................... ZHANG Yanbo, LUO Peng, SUN Geng, et al (4605)
Distribution pattern and their influcing factors of invasive alien plants in Beijing «+eeceeeeeeeeeeeeeearinniiies
....................................................................................... WANG Suming,ZHANG Nan, YU Lingian, et al (4618)
Simulation of CO, and H,O fluxes over temperate mixed forest and sensitivity analysis of layered methods: stomatal conductance-
photosynthesis-energy balance coupled model -+--eveeeeeeeeieiniannn. SHI Tingting, GAO Yufang, YUAN Fenghui, et al (4630)
Analysis on the responses of flood storage capacity of Dongting Lake to the changes of landscape patterns in Dongting Lake area ------
................................................................................................ LIU Na, WANG KeLin, DUAN Yafeng (4641)
Integrated water risk assessment in Daliao River estuary area «------eeeeeeeeeenes YU Ge, CHEN Jing, ZHANG Xueqing, et al (4651)
Discussion on the standardized method of reference sites selection for establishing the Benthic-Index of Biotic Integrity «««-eeoeeeeeeeees
............................................................................................. QU Xiaodong, LIU Zhigang, ZHANG Yuan (4661)
Genetic diversity analysis of different age of a Dalian population of the Manila clam Ruditapes philippinarum by EST-SSR «--+-cceeeeeees
....................................................................................... YU Zhifei, YAN Xiwu, ZHANG Yuehuan, et al (4673)
Geoslatistical analysis of spatial heterogeneity of yellowfin tuna ( Thunnus albacares) purse seine catch in the western Indian Ocean
.......................................................................................... YANG Xiaoming, DAI Xiaojie, ZHU Guoping (4682)
Seasonal differences in habitat selection of the Crocodile lizard ( Shinisaurus crocodilurus) in Luokeng Nature Reserve, Guangdong -
.................................................................................... WU Zhengjun, DAI Dongliang, NIN Jiajia, et al (4691)
Soil physical and chemical properties in forest succession process in Xinglong Mountain of Gansu = ++-eseeeereeesrereieiii...
.......................................................................................... WEI Qiang, LING Lei, CHAI Chunshan, et al (4700)
Dynamics of soil organic carbon and total nitrogen contents in short-rotation triploid Populus tomentosa plantations «=«-«+s=veeeeeeeeeenens
........................................................................... ZHAO Xuemei, SUN Xiangyang, KANG Xiangyang, et al (4714)
Grazing effects on eco-stoichiometry of plant and soil in Hulunbeir, Inner Mogolia —+«-«seeeeereemmemmmninmiiiiiiies
....................................................................................... DING Xiaohui, GONG Li, WANG Dongbo, et al (4722)
Effect of elevated ultraviolet-B (UV-B) radiation on CH, emission in herbicide resistant transgenic rice from a paddy soil =~ «+---eeeee
............................................................................................................ LOU Yunsheng, ZHOU Wenlin (4731)
NMR spectroscopy based metabolomic analysis of Thellungiella salsuginea under salt stress «+sesesereeererirarimiiii..
.......................................................................................... WANG Xinyu, WANG Lihua, YU Ping, et al (4737)
Screening and identification of associative nitrogen fixation bacteria in rhizosphere of sugarcane in Guangxi — -+-eseseeeeeeeeereeeanne.
............................................................................................. HU Chunjin, LIN Li, SHI Guoying, et al (4745)
Effects of different rice-crab production modes on soil labile organic carbon and enzyme activities —«eceeeereeeereeeeiiiii. .
.......................................................................................... AN Hui, LIU Mingda, WANG Yaojing, et al (4753)
The characteristics of soil microbial communities at burned forest sites for the Great Xingan Mountains —««««+eseeeeereeeenineariiaiinane.
................................................................................................ BAI Aigin, FU Bojie, QU Laiye, et al (4762)
Changes of soil faunal communities during the restoration progress of Abies faxoniana Forests in Northwestern Sichuan -----eeeeeeeeeeens
....................................................................................... CUI Liwei, LIU Shirong, LIU Xingliang, et al (4772)
The effects of the endophytic fungus Ceratobasidum stevensit B6 on Fusarium oxysporum in a continuously cropped watermelon field ---
................................................................................. XIAO Yi, DAI Chuanchao, WANG Xingxiang, et al (4784)
Population ecology of Aulacoseira granulata in Xijiang River -«---eceeeeeeereeeieaene. WANG Chao, LAI Zini, LI Yuefei, et al (4793)
Evaluation of ecosystem sustainability for large—scale constructed wetlands seecereeeererarirtiiiiiiiiiiiiiiiiiiii ittt ittt
................................................................................. ZHANG Yiran, WANG Renqing, ZHANG Jian, et al (4803)
MIS3b vegetation and climate changes based on pollen and charcoal on Qianxi Plateau — ««-eceeeeeerreeeeeemiiiiii
........................................................................... ZHAO Zengyou, YUAN Daoxian, SHI Shenggiang, et al (4811)
The effects of stemflow on the formation of “Fertile Island” and “Salt Island” for Haloxylon ammodendron Bge ««+«+«+eeeeeeereeeceenennn.
....................................................................................... LI Congjuan, LEI Jiagiang, XU Xinwen, et al (4819)
Accumulation and translocation of dry matter and nutrients of wheat rotated with legumes and its relation to grain yield in a dryland
ATEA +++ e eeemerenen et et et e et e n e e et e a et e eaaes YANG Ning, ZHAO Hubing, WANG Zhaohui, et al (4827)
Occurrence characteristics of akashiwo sanguinea bloom caused by land source rainwater ««««««eeeeeeeeerereiiiiiiiii.
............................................................................................. LIU Yihao, SONG Xiukai, JIN Yang, et al (4836)
Analysis on landscape pattern change and its driving forces of Yancheng National Natural Reserve ««:eececeeeerereeeiiiiniiiiiii...
...................................................................................................... WANG Yanfang, SHEN Yongming (4844)
Resource potential assessment of urban roof greening and development strategies: a case study in Futian central district, Shenzhen,
CIUIA e e e emerrememennenenaeneneenenentenenaeneneneneaneneneeenereneneeaenenaenenns SHAO Tianran, LI Chaosu, ZENG Hui (4852)
Analysis of the dynamic coupling processes and trend of regional eco-economic system development in the Yellow River Delta «+-------
............................................................................................................ WANG Jieyong, WU Jianzhai (4861)
The diversity parameters of butterfly for ecological function divisions in Chongging +++++-+-+ LI Aimin, DENG Heli, MA Qi (4869)
Review and Monograph
Responses of soil respiration to different environment factors in semi-arid and arid areas ««-«seeeseerereemrrniniiiii
.................................................................................... WANG Xinyuan, LI Yulin, ZHAO Xueyong, et al (4890)
Temperature sensitivity of soil respiration: uncertainties of global warming positive or negative feedback ««++-eeeeeeereeeeniiiiiiiiinin.
............................................................................................................... LUAN Junwei, LIU Shirong (4902)
The primary factors controlling methane uptake from forest soils and their responses to increased atmospheric nitrogen deposition ;
0 FEVIGW +< v e rmernnnensenenenenenenaeneneeneeneneneaenaeaeneneneneeaenens CHENG Shulan, FANG Huajun, YU Guirui, et al (4914)
The research progresses on biological oxidation and removal of nitrogen in lakes —+e+eeeereereerirenni

Scientific Note
Cutting effects on growth and wastewater purification of Cyperus alternifolius in constructed wetland — =+ceeeeeeeeeimieiiiaiia.

....................................................................................... LU Gaiyun , HE Huaidong, YANG Danjing, et al (4932)



(EBZ|RY2012 F£4EITRE

(AR B B A A e 2 B A ARBR e AR TL, 1 F) T 1981 4, 2 2RIE A A OFFE A

SR BT PE R R | 4R WD R B R A A 22 K R 7 1) B I8 75 b P SO s P T 4 5 2

T AN G BB R BT ROT R =0 4 5F

(A2

) A2 H ), K 16 TFA,280 0T, N E B 70 JT/ W, 2 4EE Hr 1680 TG
R & A .82-7  EISMIR R AL :M670  ARiETI*S . ISSN 1000-0933  CN 11-2031/Q

R BIE BT

G [E A5 LR Ry T R T T, ) B S A AR S WG R A RO A e AR A TR A

TEAEITI

B 100085 JL R IE X XGEH 18 5 H

E-mail; shengtaixuebao@ rcees. ac. c¢n

WEMEME Ll

5 5 F #
(SHENGTAI XUEBAO)

1&: (010)62941099 ; 62843362

" HE: www. ecologica. cn

HITHRE XIKRE Bl ¥

ACTA ECOLOGICA SINICA

('Semimonthly, Started in 1981)

CEAT 1981 4F 3 H A1)
328 IS (201248 A) Vol.32  No. 15 (August, 2012)
9 35 <§5i§%*&>gﬁiﬁﬁﬁ Edited by Editorial board of

H
SHIR &

Mok - AE B GE DOV % 18 5
MR B 2R : 100085

HLI% : (010)62941099

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

HERE R b2

Hh I RL 2 B A S PR R ST 0
Mok - AL B GE DOV % 18 5
HIS L 25 : 100085

ACTA ECOLOGICA SINICA

Add 18, Shuangqing Street, Haidian , Beijing 100085 , China

Tel : (010)62941099
www. ecologica. cn
Shengtaixuebao@ rcees. ac. cn

Editor-in-chief FENG Zong-Wei

Supervised by China Association for Science and Technology

Sponsored by Ecological Society of China

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

; Published by Science Press

H R # & 2 K a 3

Hihk . b AR IR LT 16 5 Add ;16 Donghuangchenggen North Street,

MR B 2wt . 1RO0717 Beijing 100717, China
En Rl AEECIEARE R Printed by Beijing Bei Lin Printing House,
x 1T 4 4 & B i Beijing 100083 , China A

Mok . 7R AR AL 16 5 Distributed by Science Press m :E

Eﬁﬁﬂéﬁﬁ% :100717 Add:16 Donghuangchenggen North g

Eﬁlﬁ 1( QIO ) 6;1334563 Street, Beijing 100717 , China 1 =n

-mail ; journal@ cspg. net Tel: (010)64034563 [

i i = o ; o M
2 N in‘li] é%i@ B)Ej\ B a4 N E-mail ; journal @ cspg. net O =—— O
EsEIT HEEBRE AR S A — O

Hihk jtf?r 399 1'4:—%%‘ Domestic All Local Post Offices in China > g

H AN =} —

R B 475 - 100044 Foreign China International Book Trading g E
r%%g Ve P fefs =} CUI’pOl‘ation - ":
W owr GE LRI 8013 5 Add:P. 0. Box 399 Beijing 100044, China =
ISSN 1000-0933 4= = pyy=
N 0o ERSIMAF LT EREERS 82-7 ESEITRS M670 Efr 70.00 T

CN 11-2031/Q



	01.pdf
	fm.pdf
	zml.pdf

	stxb201201120064.pdf
	03.pdf
	yml.pdf
	15fd.pdf


