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Abstract: Low-covered vegetation is one of typical vegetation patterns in arid and semi-arid areas of China through a long-
term natural succession. Conventional studies concluded that when vegetation cover arrives at 40% , sandland is fixed.
When vegetation cover is from 20% to 40% , sandland is under semi-shifting and semi-fixing. However, in practice it has

been found that at low vegetation coverage, the horizontal distribution pattern of shrubs can have marked effects on fixation
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of shifting sands. There have many artificial or natural sand-fixing woodlands in arid and semi-arid areas of China which
vegetation cover was lower than 40% . This paper tests the hypothesis that the horizontal distribution pattern of sand-fixing
woodland at low vegetation coverage has the same law as shrubs. We compared the windbreak and sand-fixing effects of
woodland with 20% coverage between belted and random patterns. Results show: (1) Compared to wind speed in open
field, the relative wind speed of belted pattern is lower than random pattern, with 53.89% and 36.82% reduction rate at
200cm and 50cm height respectively; (2) compared to relatively regular changes in belted pattern, the horizontal flow field
of wind speed in random pattern is very complicated, mainly affected by spatial pattern of crown; (3)The wind speed in
random pattern is 27.45% and 22.55% higher than that in open field at 50cm and 200cm height respectively, the local
wind uplift forms a strong eddy; (4) Average surface roughness of the belted pattern is 1.0lcem, about 5 times of random
pattern; (5) On the whole, among belted patterns the first belt was showed significant effects in reducing wind speed ; and
the wind speed after the second belt was is lower than that after the first belt; but superposition benefit was not obvious of
reduced wind speed effect one by one belts; (6)the belted pattern has local uplift function at the base of the first belts
windward which has relatively strong erosion effect in the basal part of forest belt, and the root systems for most of trees were
eroded down and outcropped in the first belt, and the sand flow through a region was accumulated at the lateral of crown
behind the belt; (7)Random pattern exists many low roughness zones in random pattern matching with local wind uplift
zones, the strong eddy in these local uplift zones is an important driving factor of blowout pits. Arid and semiarid areas
occupy about one third of China territory with less than 400 mm of annual precipitation. Traditional approaches to ecosystem
restoration in China have focused on afforestation with high stand density such as the Three Norths Shelter Forest System
Project and the Sand Control Program. However, the long-term results of those practices have been proved economically
costly and ecologically unsustainable to some extent, with groundwater shortage and soil erosion increasing. We conclude
from our experiment that soundly horizontal distribution pattern of sand-fixing woodlands at low vegetation coverage can fix
shifting sands effectively, which may be helpful to environmental improvement and sustainable development of arid and

semiarid regions in China.

Key Words: low-covered vegetation; sand-fixing woodland ; spatial pattern; windbreak effect
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(2) b FeRBEE RIS Z,) 2P,
LogZ, = (logZ, — AlogZ,)/(1 - A) (2)
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Fig.1 Flow fields under different wind speeds in random distributed plantation( At 200cm height)
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Fig.2  Flow fields under different wind speeds in belt scheme plantation( At 200cm height)
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Table 2  Soil surface roughness on different scheme arbor forests of 20 percent coverage

REHY 5 2—3 3— 4—S5 5—6 F- 1/ Average
Plot Point A 2 A 2z A 2y A ) A )
1 1.19 0.03 1.18 0.02 1.19 0.04 1.19 0.03
2 1.11 0 1.15 0.01 1.12 0 1.11 0
3 1.4 2.12 1.44 2.89 1.49 2.76 1.48 1.6
4 1.26 0.25 1.17 0.01 1.22 0.08 1.29 0.44
BEHLAL S 5 1.17 0.01 1.16 0.01 1.16 0.01 1.16 0.01 1.26 0.22
RK 6 1.08 0 1.1 0 1.12 0 —
7 1.17 0.01 1.18 0.02 1.19 0.04
8 1.46 2.4 1.5 3.07 1.47 2.69
9 1.3 0.47 1.29 0.41 1.3 0.46
10 1.4 1.56 1.41 1.72 1.4 1.52
1 1.2 0.04 1.21 0.07 1.22 0.09
2 1.48 2.75 1.5 3.07 1.54 3.9 —
fri X 3 1.36 1.01 1.37 1.22 1.37 1.14 1.35 1.01
BK 4 1.65 5.94 1.44 2.12 1.75 1.41 1.41 1.75
5 1.44 2.08 1.34 0.83 1.3 1.34 1.34 0.89
6 1.24 0.14 1.23 0.11 1.26 1.23 1.23 0.11

A IR BE IR Z F I, 2 A 3R R BE

R3 0% REZEARAEEMNTARAMRMNEREE/ (m/s)

Table 3 Friction speed on different scheme arbor forests of 20 percent coverage

B 4 2—3 3—4 4—S5 5—6 P35/ Average
Plot Point Usy u, usy u, Usy u, usy u, Usy w.,
1 2.27 0.87 4.91 0.59 5.33 0.69 6 0.74
2 2.39 0.48 4.89 0.5 4.33 0.35 5.91 0.44
3 2.11 0.61 3.78 1.22 4.45 1.42 6.48 1.73
4 3.32 1.15 3.79 0.43 5.6 0.8 6.14 2.36
BEPLAC B 5 2.01 0.87 2.39 0.26 4.27 0.45 7.02 0.76  4.26x0.77 0.720.23
RK 6 3.58 0.16 4.38 0.21 4.33 0.33 —
7 3.4 0.38 4.19 0.5 4.33 0.55
8 3.2 0.97 3.48 0.23 3.45 1.09
9 3.32 0.66 3.58 0.69 3.6 0.71
10 2.01 0.53 2.26 0.62 2.27 0.6
1 2.56 0.33 2.41 0.34 2.55 0.37 —
2 1.56 0.5 1.42 0.47 1.37 0.5
frEat 3 1.57 0.39 1.08 0.27 1.24 0.3 2.14£0.8  0.520.19
BK 4 1.3 0.56 2.97 0.87 1.8 0.9 2.73 0.75
5 2.28 0. 66 2.56 0.58 1.74 0.34 2.4 0.55
6 2.02 0.32 2.72 0.71 2.06 0.36 4.58 0.69

o T S0cm I WY AHEAH , u , Foms BEBELE

(2) HEL (A% ) e 2 L e B 1) 7 XUBELY D3 20 PEBEATLRS R O T AR AR ol TR AR ST 2 25 T, R X
LI B e 2 B R A e -5 B T A T 2 R AL B s R s, R iR 2 DX i i

http ; //www. ecologica. cn



17 WSO A5 AREE i BE IR VD AR T A A = 55 B AR 5007

D022 Sl i e 7 AR SR A Y R R 5 B AR IR (Y BEBIL A A7 B KU e 3RV A S v MR
Dk ARG A el -9 Y ST il D P e i N N WA DO B D 9 e < B ST 7

(3) FeARA T %S VD AR XU 55 1 M B A — 2 i KU < #6717

PRI, o ety S0 o 17 A 50 ) 4R A P, 225858 1 AR RO AR ZR AR o 1 8%, e 5 8 KUV i L BB AE AR
e JE A TS MIHERR

SR, TG R AR B RREARM R (ATl s A AR Jm 5 1 A AR XU AV T B 25, 58 2 il S LA
Ja 2545 TET A XU BT FE S 17 i f) XD (R A AR P B i i AN P, T EL A58 (B0 A7 — 28/ N 3

References:

[1] WuZY. Vegetation of China. Beijing: Science Press, 1980 956-979.

[27] QiuM X. Vegetation of Central Desert Region of China. Lanzhou; Gansu Culture Press, 2000 ; 20-62.

[3] Han DR, Yang W B, Yang M R. The Water Dynamic Relation and Application of Shrub or Arbor in Arid and Semiarid Sandy land. Beijing:
Science and Technology of China Press, 1996 34-56.

[4] ZhuZD, LiuS. Desertification Process and Harnessing in North of China. Beijing: Chinese Forestry Press, 1981 3-7.

[5] ZhuZ D, Chen G T. Chinese Soil Desertification. Beijing: Science Press, 1994 14-67.

[6] GaoS W. Control Desertification and Silvics. Beijing: Chinese Forestry Press, 1984 ; 34-46.

[7] MaS W. Study on structure of wind-sand flow. Journal of Desert Research, 1988, 8(3) ; 8-22.

[ 8] DongZ B. Research achievements in aeolian physics in China for the last five decades ( I ). Journal of Dersert Research, 2005, 25(3) .
293-305.

[9] QullJ, Zhang W M, Wu D. The study of wind tunnel experiment about pyramid sand ripple. Chinese Science Bulletin, 1992, 37 (20) :
1870-1872.

[10] Yang W B, Wang J Y. Characteristics of water utilization in border row and optimum disposition structure in plantation in arid and semi-arid region.
Scientia Silvae Sinicae, 2004, 40(5); 3-9.

[11] Son R J, Nanninga P M. Estimating wind transport of sand on vegetated surfaces. Earth Surface Processes and Landforms, 1986, 11(5):
505-514.

[12] van de Ven T A M, Fryrear D W, Spaan W P. Vegelation characteristics and soil loss by wind. Journal of Soil and Water Conservation, 1989, 44

(4): 347-349.

Wolfe S A, Nickling W G. The protective role of sparse vegetation in wind erosion. Progress in Physical Geography, 1993,17(1) : 50-68.

Ling Y Q, QuJ J, Jin J. Influence of sparse natural vegetation on sand-transporting quantity. Journal of Desert Research, 2003, 23(1) . 12-17.

Anderson R S, Haff P K. Simulation of Aeolian saltation. Science, 1988, 241(4867) : 820-823.

Yang W B, Ding G D, Wang J Y, Yao J C, Dong Z, Yang H Y. Windbreak effects of belt scheme caragana korshinskili kom plantation for sand-

fixation. Acta Ecologica Sinica, 2006, 26(12) : 4106-4112.

[17] ZhuZ Y, Ding G D, Yang M Y. Sand and Wind Physics. Beijing: Chinese Forestry Press, 1991.

[18] Hu M C, Zhao A G, Li N. Sand-trapping efficiency of railway protective system in Shapotou tested by wind tunnel. Journal of Desert Research,
2002, 22(6) ; 598-601.

[19] Zhao X L. Study of plant sand-fixation problem in Shapotou // Study of Control Quicksand II. Yinchuan: People Press of Ningxia, 1991 47-55.

[20] Yang W B, Pang BZ, Yang DR, Yao J C, Liu Q Q, AT G, Cui Q T. The preponderance and benefit analysis of “two-row-and-one-belt” poplar
high productivity forest. Inner Mongolia Forestry Science and Technology, 1997, (3) . 5-8.

[21] HuXL, GuoJY, Lan DM, YuW L, Wang L. B. The effect and evaluation of closed degenerated rangeland in Hunshandake Sandy Land. Journal
of Inner Mongolia Agricultural University: Natural Science Edition, 2007, 28(1) : 63-65.

[22] Guo J Y. Study on Seed Plants Diversity and Human-induced Vegetation Restoration in Duolun County. Hohhot: Inner Mongolia Agriculture
University,, 2007.

[23] Yang W B, Zhao A G, Wang J Y, Yao J C, Tian Y Z, Hu X L, Yang H Y. Allocation of Artemisia halodendron association with low coverage and
their sand-fixing and wind-preventing effects. Journal of Desert Research, 2006, 26(1) . 108-112.

[24] Wang LB, LiGT, Hu X L. Yu W L, Jiang L. N, Xing L. J, Yan X B. The study of the growth rules and biomass of different two plantations.
Journal of Inner Mongolia Agricultural University: Nature Science Edition, 2007, 28(1) . 46-50.

[25] Zhang L S. A study on the succession of man-made vegetation in southeastern part of Mu Us desert. Journal of Desert Research, 1994, 14(1) : 79-
82.

[26] Yang W B, Zhang T Y, Yan D R, Yao H L. Natural Environment and Comprehensive Combating of Kubuqi Desert. Hohhot: Inner Mongolian
University Press, 2005.

http ; //www. ecologica. cn



5008 A E = 314

[27] Yang W B, Wang J Y, Wang X J, Liu L C, Wei Y X. Relation between growth of high-yield poplar and density and Planting Composition in
Keerqin Sandy land. Journal of Beijing Forestry University, 2005, 27(4) : 33-38.

[28] Yang HY, Dai SM, Le L., Wang L H, Yang W B, Wang J Y, Hu X L. Windbreak effects of different scheme artemisia ordosica shrub for sand-
Fixation in low cover. Scientia Silvae Sinicae, 2008, 44(5): 11-16.

[29] Yang W B, Yang HY, Lu Q, Wu B, Zhao A G, Le L, Yao J C, Wang J Y, Hu X L. Wind tunnel experiment on sand fixation effects of sparse
shrub communities varying in spatial arrangement. Acta Ecologica Sinica, 2008, 28(7) : 2998-3007.

[30] Dong H L, Yang W B, Wang L. H, Lu Q, Wang J Y, Liang H R, Zhao A G. Windbreak effects and wind velocity flow field of one-line-shelter
belt. Journal of Arid Land Resources and Environment, 2009, 23(7) . 110-116.

[31] Liang HR, WangJ Y, Lu Q, Yang W B, Domg H L, Zhao A G, Zhang Z C. Windbreak effects and wind velocity flow field of low density arbor
with two spatial distribution patterns in wind tunnel. Journal of Desert Research, 2009, 29(6) : 1021-1028.

B30k

[ 1] RO hE#ERE. Jbnt. BREa:, 1980 956-979.

[2] EHFL. REDEDEMBXAE. =0, HN SOl i, 2000 20-62.

[ 3] #HEME, B3Ok, Bl PR TR (F7) AFKSEIAR LR . Jbat, hEBEHAR B R, 1996 34-56.

(4] R, XU R RV AT R, L5, SRR R 1981 37,

(5 ek, BRIEE. PEER TR L, FREIIE, 1994, 14-67.

[6] wmmMR. AP duat. hEML R, 1984, 34-46.

[7] Sftbgl. WIPREEHIRIR. PEVE, 1988, 8(3): 8-22.

[8] #WRE. TEXPYEHFLL A (1), PETE, 2005, 25(3) : 293-305.

[9] M&EZE, kHR, BSF ST S0 XA SZR . Blaeiil, 1992, 37(20) ; 1870-1872.

[10] Mook, % T8 BT RIXANTAGLAT KRR S RS B 45 F5E. Molk R, 2004, 40(5) : 3-9.

[14]  B#HR, MEE, M. Fsi KR v p g, pEyE, 2003, 23(1) ; 12-17.

[16] W3Ok, THEE, Fa%, PR, EE, B, Trd=Ur R EUARE RECR. A28, 2006, 26(12) ; 4106-4112.

[17] KWla, THE, B Ay deat. hEpol ., 1991.

(18] WlwtR, M, 2. VUL ERER B A R B VP20 WU SESREoE. i EVPEE, 2002, 22(6) :598-601.

[19] B VY b DR VD IR R R 7/ U A IERE S (). I TR AR, 1991; 47-55.

[20] MOk, WEEAE, fIE(, WRAR, XVTE R, s, BiEE. P —a X" R FE AR e Rz 4. sl Rl R, 1997,
(3):5-8.

[21] W/NJe, e, =80, R, ERLE. EERF BRI E T BRI, Nl ol R0 ASRRIAR, 2007, 28
(1):63-65.

[22] SREde. ZERMY SR KA A TR BCR DS, R NS Aol R, 2007.

(23] #sowt, MEE, EM%E, BRE, KB, 808, et (8 &5 5 E AR KB & 254 5 B U E VP BOCRIFSE. T E 8,
2006, 26(1) ; 108-112.

[24] EFE, Wk, SN, KA, O, FZE, 2w, MR ECTARR AR R AE KB IREE. NS Rl e 24 AR
2ERR, 2007, 28(1) : 46-50.

[25] ikJetk. BORVHAHEBA THEEEDITL. PEVEL 1994, 14(1) : 79-82.

[26] Mok, SRS, IR, BRUbAR. EASFIDB A RS 4R GIR T EAREAR . NSl A A, 2005.

[27] BSOR, Eab5E, LR, XIS2, Bk FRIC T Mt [ AR B 0 S AR AR G BRI 5. JEmthtll R4k, 2005, 27
(4).33-38.

[28] FHpaiHs, SURME, SRAk, AR, OO, TaA, BI/NE. AR AR JR AR S R R AR KSR, Aol R4, 2008, 44(5) : 11-16.

[29] W3Ok, #pLite, FHm, R, RERE, SRR, R, TAAE, W/ME. RE SRR R KFBCE R R 5 E YRR A XA . AR
4R, 2008, 28(7) : 2998-3007.

[30] e, OOk, FMA, HE5, EME, R, BERE. P15 IR VbR A XU 537 F0 B UBCR KR 286, T 5 X B IS 3
1%, 2009, 23(7): 110-116.

[31] BEfgoR, £ME, H5, 30K, EEE, BER, JKIEA. R85 IR AP I:A04% J5 N XGE G 3 F0 B KUSCR X SE 6. b Vb

2009, 29(6) : 1021-1028.

http ; //www. ecologica. cn



ACTA ECOLOGICA SINICA Vol. 31,No.17 September,2011( Semimonthly )
CONTENTS

.......................................................................................... REN Dachuan, CHEN Shang, XIA Tao, et al (4805)
Effect of Endophytic fungi on growth and photosynthetic characteristics of Achnatherum sibiricum «+««=+=r=voreearaeacacacacaraeieieieiece..
............................................................................................. JIA Tong, REN Anzhi, WANG Shuai, et al (4811)
Based on image processing technology estimatingleaves stomatal density of Populus euphratica and analysis of its ecological
SIGNIfiCANCE  +ovrressreerssssssee et JIAN Shengqi, ZHAO Chuanyan, ZHAO Yang, et al (4818)
Evaluation of the ecological instream flow in the Yellow River basin with hydrological alterations -+« ««+xtocorreeererrerecnererceeenne.
................................................................................. ZHANG Qiang, LI Jianfeng, CHEN Xiaohong, et al (4826)
The ecological effects of Suaeda salsa on repairing heavily degraded coastal saline-alkaline wetlands in the Yellow River Delta ---------
............................................................................................. GUAN Bo, YU Junbao, LU Zhaohua, et al (4835)
Toxicity risks to the closed tidal flat ecosysten of a PCBs waste savepoint at the coast of Zhejiang —+vcorverererrrrerseeremrcariiiennees
............................................................................................................... HE Shanying, CHEN Kunbai (4841)
Methane emission from a Carex-dominated wetland in Poyang Lake «+ecveeeereeeeees HU Qiwu, ZHU Lili, XING Ruixin, et al (4851)
The study on Ice-fish Resources in the Three Gorges Reservoir =«--resereeeereeeees SHAO Xiaoyang, LI Daofeng, TAN Lu,et al (4858)
Effects of acute cold stress onserum biochemical and immune parameters and liver HSP70 gene expression in GIFT strain of Nile
tilapia ( Oreochromis niloticus) ++++++++++ssssssssessssstesrenrettttiii LIU Bo, WANG Meiyao, XIE Jun, et al (4866)
Acute toxicityand effect of Cd** on life table demography of Brachionus angularis and Keratella valga «+---++++-+-++++reeereeremmseeeenennes
................................................................................................ XU Dandan, XI Yilong, MA Jie, et al (4874)
The association of BDNF gene polymorphisms with normal behavior traits in house-hold sika deer ( Cervus nippon ) «««««=+seseesseeeeeees
................................................................................................ LU Shenjin, YANG Yan, WEI Wanhong (4881)
Characteristics and controlling factors of photosynthesis in a maize ecosystem on the North China Plain +eseeeeeererreeesereeenereneaenee.
......................................................................................................... TONG Xiaojuan, LI Jun, LIU Du (4889)
The soil macrofaunal community structure under a long-term fertilization in wheat field — =+ocovorrereerrerenrerererireiieeeieeeeeee.
.................................................................................... GU Yanfang, ZHANG Li, DING Shengyan, et al (4900)
Effect of earthworms on the photosynthetic characteristics of wetland plants and their capacity to purify wastewater =+ -+« +=s=xreeereeeeees
.......................................................................................... XU Defu, LI Yingxue, WANG Ranghui, et al (4907)
Toxicity of three pesticides and their effects on carboxylesterase activity of Propsilocerus akamusi «+-«=v+=+=r===-e+ FANG Guofei (4914)
Reproductive behavior character and sexual tendency of the adult Zeuzera leuconotum Butler (Lepidoptera: Cossidae) «+e+eeeeseeeeseses
................................................................................. LIU Jinlong, ZONG Shixiang’ ZHANG Jintong, et al (4919)
Effects of herbicides stress on the population of alligator weed flea beetles, Agasicles hygrophila (Col. ; Chrysomelidae) and
corresponding strategies =torertecsrrossrereeatetititiitiitititiee. LIU Yufang, PENG Meifang, WANG Chengchao, et al (4928)
Patterns of fruit and seed production and ecological significance in desert species Eremosparton songoricum (FABACEAE) ceceeeceeee-
................................................................................. SHI Xiang, WANG Jiancheng, ZHANG Daoyuan, et al (4935)
Effect of different nitrogen supply on the temporal and spatial distribution and remobilization of canopy nitrogen in winter wheat
under limited irrigation condition «=ececserersesreseee e HAO Baozhen, JIANG Lina, FANG Baoting, et al (4941)
Plant architecture characteristics of Haloxylon ammodendron and Haloxylon persicum in Zhungar Basin =~ covreceorrerorerereneiniieieieene.
................................................................................. WANG Lijuan, SUN Dongyuan, ZHAO Chengyi, et al (4952)
Downscaling land surface temperature based on relationship between surface temperature and vegetation index — +eseseseresesereseeeeeeees
............................................................................................. NIE Jianliang, WU Jianjun, YANG Xi, et al (4961)
Differential characteristics of soil 3°N under varying vegetation in Karst areas «+resreessreessrssrii e,
.................................................................................... WANG Zhijun, LIANG Xuan, HE Qiufang, et al (4970)
Effect of nitrogen application rate on growth and leaf photosynthetic characteristics of Jatropha curcas L. seedlings — =coroeeereeeeeceeees
............................................................................................. YIN Li, HU Tingxing, LIU Yongan, et al (4977)
Seasonal variations in leaf C, N, and P stoichiometry of typical plants in the Yangou watershed in the loess hilly gully region -+«
................................................................................................ WANG Kaibo, SHANGGUAN Zhouping (4985)
Clonal integration enhances the ability to scavenge reactive oxygen species in root of Cynodon dactylon subjected to submergence +++-++
................................................................................................... LI Zhaojia’YU Jle s FAN Dayong s et al (4992)
Pattern oflow-covered sand-fixing woodland and its windbreak effect «--+-+------ YANG Wenbin, DONG Huilong, LU Qi, et al (5000)
Evaluation of soil and water conservation capacity of different forest types in Dongling Mountain «+-cceeeeeerrreseresseiesreneiiieieieene.
................................................................................................ MO Fei, LI Xuyong, HE Shuxia, et al (5009)
Changes in structural components and respiration rates of coarse woody debris at the initial decomposition stage for 11 temperate
tree Spt‘cies ........................................................................ ZHANG leln,WANG Chuankuan’ TANG Yan (5009)
Characteristics of nutrient cycling in first and second rotations of Chinese fir plantations +«+=c=sseeererrseereearrenereenenireeeeeeen..
....................................................................................... TIAN Dalun’SHEN Yan’ KANG Wenxing’ et al (5025)
The optimal design of a connected nature reserve network —«++=s+«=+ssseeessssmssnmmeniiitiii WANG Yicheng (5033)
Sub-areas compartmentalization of Changjiang Estuary based on the natural geographical characteristics «orsroroeerraeeraraeaearaeieeene.
....................................................................................... LIU Lusan, ZHENG Binghui, MENG Wei, et al (5042)
The environmental and economic influence of coal-electricity integration exploitation in the Xilingol League — =+vcerereeereeeereeeeeeeeeeees
................................................................................................ WU Dl, DAI Fangzhou’ YAN Yan’ et al (5055)
Review and Monograph
The influence of diversity changes of ecological conditions on the survival of honey bees +oteeeeeeeeerreseeieieiiiiiiiiiiiiiiiiiine.

Scientific Note

The spatio-temporal change in the secondary production of macrozoobenthos in the intertidal zone of Jiaozhou Bay +-+-c-erecerrerereeeeees
................................................................................. ZHANG Chongliang, XU Binduo, REN Yiping, et al (5071)

The studying system construction of wetland parks —+-++«+s+ssssseessrressesasienir i WANG Lilong, LU Lin (5081)

Ecological footprint analysis of a semi-arid grassland region facilitates assessment of its ecological carrying capacity: a case study

Of Xilinguole League ................................................... YANG Yan’ NIU Jianming’ ZHANG Qing,et al (5096)



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

Hey Wi S Bk Hy W19 R [N
Order Journal Total citation Order Journal Impact factor
1 ERFER 11764 1 ERER 1.812
2 o A 524 9430 2 T A2 1.771
3 TP 2R 4384 3 N A A2 1.733
4 [iE|dib7 i 4177 4 G/ EA =S 1.553
5 HERFERE 4048 5 HERFERE 1.396
6 L7/l seE i SR 3362 6 [iiEdi:t7/E=22ir 0.986
T morooy IV 3327 7 s 0.894
8 MOLECULAR PLANT 1788 8 CELL RESEARCH 0.873
9 IKEE AWk 1773 9 FHP - 0.841
10 wR R 1667 10 YT 0.809

* (LEZAAR) 2009 AFERLO AN 1964 FRHEWTIHET B80S IR 11764 0, £EHER S 1; A
T 1812, £ EHERE 14,55 19 JmiELE 9 AR E A A AT ob BEDRG SRS

wEEHEME flais BiTéREE XIKE B %
4 & % Wk ACTA ECOLOGICA SINICA

(SHENGTAI XUEBAO)

CEATI 1981 453 7 B1F) (Semimonthly, Started in 1981)

{3l B17WH (2011 4F9 H) Vol.31 No.17 2011
% L= <E§%Tﬁ>gﬁiﬁﬁﬁ Edited by Editorial board of
Sk - JEHTGE DOULS 18 5 ACTA ECOLOGICA SINICA
Hﬂgﬂéﬁﬁ% :100085 Add 18, Shuangqing Street, Haidian , Beijing 100085 , China
HLi : (010)62941099 Tel ; (010)62941099

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

Bk N iq,cl‘lengtraixueba()@ rcees. ac. cn
* i E R AR S dltOl'-.ll‘l-c ie HLI\-IG Long—\-x/e-l ‘
oL 2L A upervise y ina Association for Science and Technology
P hE AR S d by China A for S d Technol
7O

cp R RS2 e A A PR BF ST 0 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 & & I3 it Published by Science Press

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

MR B A . 100717 Beijing 100717, China
En Rl Je s AUARER Printed by Beijing Bei Lin Printing House,
x 1T 4 4 & K i Beijing 100083 , China m R

Hitik . AR FEIAR AL 16 5 Distributed by Science Press 2 ——

EHKB[Q’?H&% :100717 Add 16 Donghuangchenggen North o

Eﬁﬁ'ﬁ 31(910>6;‘g34563 Street, Beijing 100717 , China N -

-mail ; journal @ cspg. net Tel: (01064034563 o —

iT W 4 Hi ) Ee "(‘1 , : @ oo . o =2
EsEIT HEERRE RS A WA JOUTETE ese. e N

HiE . L ET 399 {%%ﬁ Domestic All Local Post Offices in China 2 —

mgﬂéﬁﬁ%:loooélét Foreign China International Book Trading 3 =E
IT&2E o o Corporation H N
¥ A SRS 8013 5 Add:P. 0. Box 399 Beijing 100044, China o
ISSN 1000-0933 - N — —
N 1AM O ERSIRFFEIT EN#E RS 82-7 E5&ITHS M670 E M 70.00 T

CN 11-2031/Q



	1.pdf
	2.pdf
	stxb201007051000.pdf
	4.pdf
	5.pdf

