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Review of research progress of infectious diseases in wild birds
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Abstract: Due to their flight ability and strong geographic dispersal, birds play important roles in the transmission and
dissemination of infectous diseases. Since last century, a variety of infectious diseases such as avian cholera, avian
tuberculosis, West Nile fever, avian influenza, and so on, have emerged and reemerged, and consequently have resulted in
the death of numerous wild birds and poultry and as well as humans, and caused huge economic loss and serious social
impact that have raised considerable concern. In this paper, the ecological character of infectious diseases and their impact
on wild birds and humans, transmission of bird diseases, surveillance, early warning, prevention, and control of bird
diseases, status and prospect of wildlife diseases surveillance, and prevention and control in China are reviewed. Bird
diseases can be caused by an array of bacteria, viruses, fungi, parasites, and other pathogens. Different diseases are highly
variable in the magnitude of losses, species affected, frequency of recurrence, and geographic spread following initial
events. Diseases have been one of the seven biggest threats to global biodiversity since last century. They are causative of
physical and physiological dysfunction as well as problems in breeding, behavior, and other aspects that influence the health
of birds and reduce their survival ability. Diseases could cause mass death of individuals, resulting in serious impact on

bird populations, especially those of endangered species. Some diseases may also impact on habitat selection and geographic
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distribution of birds. Moreover, birds are also involved in the dissemination of zoonoses that could infect livestock and
humans, and affected birds may even be employed in biowarfare and bioterrorism deliberately. Because wild birds act as
vectors for various diseases, their movement plays important roles in transmission of diseases. For example, wild birds are
the natural vectors for low pathogenic avian influenza. Through direct contact or shedding dropping into soil, water, food,
or other taints affected birds could transmit the virus to other birds and poultry periodically, and result in quick geographic
dispersal of avian influenza. Birds can also make migrations carrying a variety of pathogens; bird migrations are closely
related with outbreaks of many infectious diseases. Therefore the establishment of full-scale surveillance and early warning
systems are of great importance for prevention and control of bird diseases. Passive surveillance is aimed at investigation of
morbidity and mortality events and monitoring of sentinel species; active surveillance is aimed at early detection of diseases
through sampling and testing of animal and environment. Based on these surveillance data, the OIE standard for risk
assessment is a widely used method for risk analysis of animal diseases. The State Forestry Administration of China has
established an epidemic diseases surveillance network since 2004; 717 cases of animal diseases involving 36, 538
individuals have been detected as of 2008, including the HPAI outbreak of wild birds at Qinghai Lake in 2005. However,
we advocate establishment of more surveillance stations in Qinghai-Tibet area, development of related regulations and rules,
enhancement of scientific support to the surveillance activities, and improvement of the capacities of local surveillance

stations.

Key Words: infectious disease; wild birds; review; avian influenza; West Nile fever
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HAE HPAL G RG-S 9 #UP TR MR B AR 2 AN 2 TR 2R MELATR R 25380
4 BRI FE R

B A I 2050 4 B 7 9 T 1 205 A 9 5 W, A7 SR 00 S BRI O e 00 I 2 %) M T L
153 SR 0 20y W DN RN 2 B0 W R A S A T 3R B T SR X R ) R A R A2 W, B R R X
R ARABET S F AR AR 0 DL R Wb i W ) 45 5 T 2 DDA 5 el 7 ) 19X 486 Xof sl 0 B HC A 85 v A 5
JEAAR B LA KSR T AR, DA T S B i 14 300 2 BN T4 | I v A T AR O A1) R 2 e R M 45
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TR, TR S IR B — st () B A5 45 R R 11 TR, 0 2 1 R L SR B 2 A o S 4 it , o B
ToRPEAT R EAL T, ISR A ARE AL Wil 0 B, ek e . TR SRR OL T B % 1 At

http ; //www. ecologica. cn



6964 A E = 314

IR R DAL R A 22 M3 DX R RSt 1A = 8 1 S 2R WER, (A DB AR 1 A YL MR iy F
FEHIR AL . 2005 4F 5 7, F 2R T 2Bk U AR 5 2S00 RIASE = S0 M & T B I S tERRIE £
AL R R T R EURTE & BT , A B R TH S S AM) Iz 55, 2004 4, E MOl R R R A
T ] 55 e S22 4 O T a4 ) o A S A Sl 92 1R s W T R e )R ), IR AL 8 ] T (4 Bl A= B AR B
P92 UL A I T R R AT AR ) R 55 B BT A g R R s A M A R A 1R OE S A (4 L B B
REVR ZRAALRIY , T 2006 AL STHE" . 2005 4F, B SOM JR 8 S7 T BT AR Sl 4R VR s W B 3k, o B
A Sl IR E Js W WA R i Rt T A RO R BRI, R R W X 4% ) T B, FE LA ALY
N 53 R £ () St %o 3 [ i A T A s e DR g RO T e T 4 KA W, A T — RAUR . B2
2008 4, d R ZEANE T 717 AR S IAE N A S (212 B 36538 H) RESET SR IR T £
E SRR A& RS

T ) %, 2 Y 9 W) T AR I A7 A — S n) L, =R ENAE . (1) B A I ol S8R BRI £ (B A AN
Hy iy | o H R AR B T IR S e v R 0 T R e DR AR AR 22 b DX TR AT W 25 P 5 (2) Wil s ki A Rl 8 e V% O, B =
FROEMR S (3) PR HURBL 22 6 BE A i 4 Bl = A SO0 B 3 76 & BUBE 9 Jio AR ME PR 38 R FH HLAth 358
TR IRTT R Bl 45 T A 5 (4) AR S A L MU & AN I RHIF T AR IS 5 (5 ) W3l o5 A W A
3 3 G5 00 B () FE A T, W T A B = B X R

References :

[ 1] Zhao X M. Avian Influenza Prevention and Wildlife Infectious Disease. Beijing: Chiese Forestry Publishing House, 2008.

[ 2] Friend M. Evolving changes in diseases of waterbirds //Boere G C, Galbraith C A, Stroud D A, eds. Waterbirds Around the World. Edinburgh:
The Stationery Office, 2006 412-417.

[3] Rocke T E. The global importance of avian botulism// Boere G C, Galbraith C A, Stroud D A, eds. Waterbirds Around the World. Edinburgh:
The Stationery Office, 2006 422-426.

[ 4] Klopfleisch R, Wolf P U, Wolf C, Harder T, Starick E, Niebuhr M, Mettenleiter T C, Teifke J P. Encephalitis in a stone marten ( Martes foina )
after natural infection with highly pathogenic avian influenza virus subtype HSN1. Journal of Comparative Pathology, 2007, 137(2/3) ; 155-159.

[ 5] Jones M P. Selected infectious diseases of birds of prey. Journal of Exotic Pet Medicine, 2006, 15(1) ; 5-17.

[ 6] Friend M, Mclean R G, Dein F J. Disease emergence in birds: challenges for the twenty-first century. The Auk, 2001, 118(2) ; 290-303.

[ 7] Chen H, Smith G J D, Zhang S Y, Qin K, Wang J, Li K S, Webster R G, Peiris ] S M, Guan Y. H5N1 virus outbreak in migratory waterfowl.
Nature,, 2005, 436(7048) : 191-192.

[ 8] LiulJ, Xiao H, Lei F, Zhu Q, Qin K, Zhang X W, Zhang X L, Zhao D, Wang G, Feng Y, Ma J, Liu W, Wang J, Gao G F. Highly pathogenic
H5N1 influenza virus infection in migratory birds. Science, 2005, 309 (5783) ; 1206-1206.

[9] SandhuTS, Leibovitz L. Duck virus enteritis ( duck plague) // Calnek BW, ed. Diseases of Poultry. 10th ed. Ames: Lowa State University Press,
1997 675-683.

[10] USGS. List of species affected by HSNI (avian influenza). [2010-6-28]. http: //www. nwhe. sgs. gov/disease_ information/avian_influenza/
affected_specieschart. jsp.

[11] Friend M, Franson J C. Field Manual of Wildlife Diseases: General Field Procedures and Disease of Birds. US: US Geological Survey, 1999.

[12] Samuel M D. Snow Goose Chen caerulescens caerulescens overabundance increases avian cholera mortality in other species // Boere G C, Galbraith C
A, Stroud D A, eds. Waterbirds Around the World. Edinburgh: The Stationery Office, 2006 . 443-445.

[13] Docherty D E, Converse K A, Hansen W R, Norman G W. American Woodcock ( Scolopax minor) mortality associated with a reovirus. Avian
Diseases, 1994, 38(4) : 899-904.

[14] Dauphin G, Zientara S, Zeller H, Murgue B. West Nile; worldwide current situation in animals and humans. Comparative Immunoligy,
Microbiology and Infectious Diseases, 2004, 27(5) : 343-355.

[15] Peterson A T, Benz B W, Papes M. Highly pathogenic H5SN1 avian influenza: entry pathways into North America via bird migration. PLoS ONE,
2007, 2(2): €261-€261.

[16] Groom M J, Meffe G K, Carroll C R. Principles of Conservation Biology. 3rd ed. Sunderland; Sinauer Associates, 2006.

[17] Primack R B, Ma K P. A Primer of Conservation Biology. 4th ed. Beijing: High Education Publishing House, 2009.

[18] Daszak P, Cunningham A A, Hyatt A D. Emerging infectious diseases of wildlife-threats to biodiversity and human health. Science, 2000, 287
(5452) . 443-449.

[19] Wilkins K A, Cooch E G. Waterfowl Population Status, 1999. Washington DC: US Department of Interior, Fish and Wildlife Service, 1999.

http ; //www. ecologica. cn



22 1 XA 2 B AR B AR e iF 5 6965

[20]
[21]
[22]

[23]

[24]
[25]

[26]
[27]
[28]
[29]
[30]
[31]
[32]
[33]
[34]
[35]
[36]
[37
[38
[39
[40

[41
[42

[43]
[44]
[45]
[46]
[47]
[48]
[49]
[50]

[51]

[52]

Miller M R, Duncan D C. The northem pintail in North America: status and conservation needs of a struggling population. Wildlife Society
Bulletin, 1999, 27(3) : 788-800.

Thomas N J, Hunter D B, Atkinson C T. Infectious Diseases of Wild Birds. Oxford: Wiley-Blackwell, 2007.

Holden C. India’s vultures declining. Science, 2000, 289 . 1679-1679.

Rahmani A R, Prakash V. A Brief Report on the International Seminar on Vulture Situation in India. Bombay: Bombay Natural History
Society, 2000.

BirdLife International. Threatened Birds of Asia; the BirdLife International Red Data Book. Cambridge: BirdLife International, 2001 ; 588-620.
Oaks J L, Gilbert M, Virani M Z, Watson R T, Meteyer C U, Rideout B A, Shivaprasad H L., Ahmed S, Chaudhry M J I, Arshad M, Mahmood
S, Ali A, Khan A A. Diclofenac residues as the cause of vulture population decline in Pakistan. Nature, 2004, 427(6975) ; 630-633.

Hario M. Recent trends and research results for four archipelago bird species-common eider, velvet scoter, herring gull and lesser black-backed gull
// Solonen T, Lammi E, eds. The Yearbook of the Linnut Magazine. Kuopio: Bird Life Finland, 1998 12-24.

Hollmen T, Franson J C, Docherty D E, Kilpi M, Hario M, Creekmore L. H, Petersen M R. Infectious bursal disease virus antibodies in eider
ducks and Herring Gulls. Condor, 2000, 102(3) . 688-691.

Docherty D E, Friend M. Newcastle disease // Friend M, Franson J C, eds. Field Manual of Wildlife Diseases: General Field Procedures and
Disease of Birds. US: US Geological Survey, Biological Resources Division Information and Technology Report 1999—2001. 175-179.

Snyder S B, Richard M J, Drewien R C, Thomas N, Thilsted J P. Diseases of whooping cranes seen during annual migration of the Rocky Mountain
ﬂock//.]unge R, ed. Proceedings American Association of Zoo Veterinarians. Media; American Association of Zoo Veterinarians, 1991 74-80.
Kwon Y K, Kang M 1. Outbreak of fowl cholera in Baikal teals in Korea. Avian Diseases, 2003, 47(4) . 1491-1495.

Pro Med. Avian cholera, cormorants-South Africa. Capetown Times, 2004-01-06.

Friend M. Avian disease at the Salton Sea. Hydrobiologia, 2002, 473(1/3) : 293-306.

Atkinson C T, Woods K L, Dusek R J, Sileo L. S, Tko W M. Wildlife disease and conservation in Hawaii: pathogenicity of avian malaria
( Plasmodium relictum) in experimentally infected Liwi ( Vestiaria coccinea). Parasitology, 1995, 111(S1) : S59-S69.

van Gils J A, Munster V J, Radersma R, Liefhebber D, Fouchier R A M, Klaassen M. Hampered foraging and migratory performance in swans
infected with low-pathogenic avian influenza a virus. PLoS ONE, 2007, 2(1) : el84-el84.

Zhang G G, Liu D P, Jiang H X, Hou Y Q, Dai M, Chu G Z. The current status of waterbirds after avian influenza outbreak at Qinghai Lake,
China. Chinese Journal of Zoology, 2008, 43(2) . 51-56.

Levins R, Awerbuch, T, Brinkmann U, Eckardt I, Epstein P, Makhoul N, de Possas C A, Puccia C, Spielman A, Eilson M E. The emergence of
new diseases-Lessons learned from the emergence of new diseases and the resurgence of old ones may help us prepare for future epidemics.
American Scientist, 1994, 82(1) : 52-60.

DaSilva E, Laccarino M. Emerging diseases: a global threat. Biotechnology Advances, 1999, 17(4/5) . 363-384.

Gratz N G. Emerging and resurging vector-borne diseases. Annual Review of Entomology, 1999, 44(1) . 51-75.

Enserink M. Malaysian researchers trace Nipah virus outbreak to bats. Science, 2000, 289 (5476) : 518-519.

Cong G S. The category, harm and prevention of zoonosis. Technical Davisor for Animal Husbandry, 2009, (7). 109-109.

Harris J M. Zoonotic diseases of birds. Veterinary Clinics of North America; Small Animal Practice, 1991, 21(6) : 1289-1297.

FAO. FAO and the avian influenza crisis. Thirty-Third Session of FAO Conference. Rome, 2005 19-26. http: //www. fao. org/ docrep/meeting/
010/j6489€. htm#P18_396.

Morens D M, Folkers G K, Fauci A S. The challenge of emerging and re-emerging infectious diseases. Nature, 2004, 430(6996) ; 242-249.
Friend M. Disease emergence and resurgence: the wildlife-human connection. Reston: Geological Survey, Circular 1285, 2006 : 400-400.

Olsen B, Munster V J, Wallensten A, Waldenstrom J, Osterhaus A D M E, Fouchier R A M. Global patterns of influenza a virus in wild birds.
Science, 2006, 312(5772) : 384-388.

Causey D, Edwards S V. Ecology of avian influenza virus in birds. The Journal of Infectious Disease, 2008, 197(S1) . S29-S33.

Rogers S O, Starmer W T, Castello J D. Recycling of pathogenic microbes through survival in ice. Medical Hypotheses, 2004, 63(5) : 773-777.
Banks J, Speidel E S, Moore E, Plowright L, Piccirillo A, Capua I, Cordioli P, Fioretti A, Alexander D J. Changes in the haemagglutinin and the
neuraminidase genes prior to the emergence of highly pathogenic H7N1 avian influenza viruses in Italy. Archives of Virology, 2001, 146 (5) :
963-973.

FAO. Wild birds and avian influenza; an introduction to applied field research and disease sampling techniques. Rome: Food and Agricultural
Organization of the United Nations and World Bank, 2007.

Reed K D, Meece J K, Henkel J S, Shukla S K. Birds, migration and emerging zoonoses: West Nile Virus, Lyme disease, influenza a and
enteropathogens. Clinical Medicine and Research, 2003, 1(1) . 5-12.

Nett R J, Campbell G L, Reisen W K. Potential for the emergence of Japanese encephalitis virus in California. Vector-Borne and Zoonotic
Diseases, 2009, 9(5) : 511-517.

Weber T P, Stilianakis N 1. Ecologic immunology of avian influenza ( HSN1) in migratory birds. Emerging Infectious Diseases, 2007, 13(8) :

http ; //www. ecologica. cn



6966 A E = 314

[53]
[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]

[62]

[63]
[64]

[65]

[66]

[67]

1139-1143.

Fergus R, Fry M, Karesh W B, Marra P P, Newman S, Paul E. Migratory birds and avian flu. Science, 2006, 312(5775) . 845-846.

Hanson B A, Swayne D E, Senne D A, Lobpries D S, Hurst J, Stallknecht D E. Avian influenza viruses and paramyxoviruses in wintering and
resident ducks in Texas. Journal of Wildlife Diseases, 2005, 41(3) ; 624-628.

Gauthier-Clerc M, Lebarbenchon C, Thomas F. Recent expansion of highly pathogenic avian influenza H5N1: a critical review. lbis, 2007, 149
(2):202-214.

Deliberto T J, Swafford S R, Nolte D L, Pedersen K, Lutman M W, Schmit B B, Baroch J A, Kohler D J, Franklin A. Surveillance for highly
pathogenic avian influenza in wild birds in the USA. Integrative Zoology, 2009, 4(4) : 426-439.

Karesh W B, Cook R A, Bennett E L., Newcomb J. Wildlife trade and global disease emergence. Emerging Infectious Diseases, 2005, 11(7) :
1000-1002.

Kilpatrick A M, Chmura A A, Gibbons D W, Fleischer R C, Marra P P, Daszak P. Predicting the global spread of H5NI avian influenza.
Proceedings of the National Academy of Sciences of the United States of America, 2006, 103(51) ; 19368-19373.

European Food Safety Authority (EFSA). Opinion of the Scientific Panel on Animal Health and Welfare on a request from Commission related to
aninal health and welfare aspects of avian influenza. [ 2008- 09- 10 ]. www. efsa. europa. eu/EFSA/efsa _ locale- 1178620753812 _
1178620772933. htm.

van den Berg T. The role of the legal and illegal trade of live birds and avian products in the spread of avian influenza. Revue Scientifique et
Technique, 2009, 28(1): 93-111.

Office des Internationales Epizootes. Avian influenza// Manual of Diagnostic Tests and Vaccines for Terrestrial Animals. Paris; World Organization
of Animal Health, 2007.

Fouchier R A, Bestebroer T M, Herfst S, van der Kemp L, Rimmelzwaan G F, Osterhaus A D. Detection of influenza a viruses from different
species by PCR amplification of conserved sequences in the matrix gene. Journal of Clinical Microbiology, 2000, 38(11) : 4096-4101.

OIE. Handbook on Import Risk Analysis for Animals and Animal Products. Vol I and II. Paris: OIE, 2004.

Cumming G S, Hockey P A R, Bruinzeel L. W, Du Plessis M A. Wild bird movements and avian influenza risk mapping in southern Africa.
Ecology and Society, 2008, 13(2) : 26-26.

Martinez M, Muiioz M J, de La Torre A, Iglesias I, Peris S, Infante O, Sanchez-Vizcaino L M. Risk of introduction of HSN1 HPAI from Europe to
Spain by wild water birds in autumn. Transboundary and Emerging Diseases, 2009, 56(3) : 86-98.

Jewell C P, Kypraios T, Christley R M, Roberts G O. A novel approach to real-time risk prediction for emerging infectious diseases: a case study in
avian influenza HSN1. Preventive Veterinary Medicine, 2009, 91(1) . 19-28.

Maidana N A, Yang H M. Spatial spreading of West Nile Virus described by traveling waves. Journal of Theoretical Biology, 2009, 258 (3) .
403-417.

S 3k

(1]
[17]
[35]
[40]

BFL ETRRTA S SR, e, b ERO AR, 2008.

Primack RB, S50, fRyEY2ARAZAE (BB . 6T, @S5 B AR, 2009.

TRE, RAF ITLLR, ERIR, B, EE. BRRE LR TG WK SRR R, B2, 2008, 43(2) : 51-56.
DNEIR. N7 B A28 o LR A, FRAEARBR, 2009, (7) : 109-109.

http ; //www. ecologica. cn



ACTA ECOLOGICA SINICA Vol.31,No.22 November,2011( Semimonthly )
CONTENTS

Hyperspectral estimation models for plant community water content at both leaf and canopy levels in Wild Duck Lake wetland +-+------
.......................................................................................... LIN Chuan, GONG Zhaoning, ZHAO Wenji (6645)
Potential distribution of rice in china and its climate characteristics +rorererererererreceeeeeees DUAN Juqi,ZHOU Guangsheng (6659 )
Effects of seed soaking with soybean isoflavones on soybean seedlings under salt stress — correrererrererererereiiiiiiiiiiieeee,
................................................................................................ WU Yumei, ZHOU Qiang, YU Bingjun (6669)
Ecophysiological responses and adaptation of Tamarix ramosissima to changes in groundwater depth in the Heihe river basin =+=+--c----
.................................................................................... ZHANG Pei, YUAN Guofu, ZHUANG Wei, et al (6677)
Melica przewalskyi population spatial pattern and response to soil moisture in degraded alpine grassland «-+-r-everereerererreerrreeneees
....................................................................................... ZHAO Chengzhang, GAO Fuyuan,SHI Fuxi,et al (6688)
A study on ecological compensation standard for Zaoshi Water Conservancy Project based on the idea of ecological footprint =+-«--+-+---
................................................................................. XIAO Jianhong, CHEN Shaojin, YU Qingdong, et al (6696)
Spatial-temporal variation of NPP and NDVI correlation in wetland of Yellow River Delta based on MODIS data ~ =+-e-rveeerreeeeeeeenes
.......................................................................................... JIANG Ruizhu, LI Xiugi, ZHU Yongan, et al (6708)
Marshclassification mapping at a community scale using high-resolution imagery — «------- LI Na, ZHOU Demin, ZHAO Kuiyi (6717)
The impact of bacterial-feeding nematodes on root growth of Arabidopsis thaliana L. and the possible mechanisms +v+ocoereeerrereeeeees
........................................................................... CHENG Yanhong, CHEN Xiaoyun, LIU Mangiang, et al (6727)
Spatial and dynamic analysis of plantations in Xishuangbanna using network K-function = «esessersrsesrsrenrreiniee
....................................................................................... YANG Juejie, LIU Shiliang, ZHAO Qinghe, et al (6734)
Contrastive analysis and climatic response of tree-ring gray values and tree-ring densities «=+=correeerrrrrorerererrenrieenriiriiieeeen..
.............................................................................. ZHANG Tongwen, YUAN Yujiang, YU Shulong, et al (6743)
Fractal structure of dominant tree species in north-facing slope of mountain of northern Hebei -+--+vrorrererrrreerereereeeieieeeenene.
.......................................................................................... TIAN Chao,LIU Yang, YANG Xinbing, et al (6753)
Characteristics of radiation fluxes of an evergreen broad-leaved forest in Maofeng Mountain, Guangzhou, China -+-«-vxesorrererereeeeceees
....................................................................................... CHEN Jin, CHEN Bufeng, PAN Yongjun, et al (6766)
Effects of seed-dressing agents on groundnut and rhizosphere microbes - LIU Dengwang,ZHOU Shan,LIU Shengrui,et al (6777)
Time series prediction of the concentration of chlorophyll-a based on RBF neural network with parameters self-optimizing «=«+e+eeeeeeee
.............................................................................. TONG Yuhua, ZHOU Hongliang, HUANG Zhefeng, et al (6788)
A trend surface analysis of geographic variation in the triats of seeds and seedlings from different Quercus acutissima provenances
................................................................................................ LIU Zhilong, YU Mukui, MA Yue, et al (6796)
Comparisons of relationships between leaf and fine root traits in hilly area of the Loess Plateau, Yanhe River basin, Shaanxi
Province, CRina «+++ssseeesssemsrreesmmnmnre ettt SHI Yu, WEN Zhongming, GONG Shihui (6805)
An analysis on the water status in twigs and its relations to the drought resistance in Five woody plants living in arid zone — +=++eeeeee
....................................................................................... TAN Yonggin, BAI Xinfu, ZHU Jianjun, et al (6815)
The effect of fire on soil properties in a Pinus massoniana stand ---+=x-vc=e- XUE Li, CHEN Hongyue, YANG Zhenyi, et al (6824)
Water-environment effects of industry structure in Taihu Lake Basin in Jiangsu Province «teccececeesrccseereneeiieeiiieiiieeeee.
....................................................................................... WANG Lei, ZHANG Lei, DUAN Xuejun, et al (6832)
Effect of high temperature on enzymic activity, pigment content and chlorophyll fluorescence of two Kappaphycus species «+++seeeeee-
.................................................................................................................. ZHAO Sufen, HE Peimin (6845)
Analysis on characteristics of a typical drought event in Jiangsu Province «-:-=s=sssssssssssssssnssnennenieni
................................................................................. BAO Yunxuan, MENG Cuili, SHEN Shuanghe, et al (6853)
Surface heat flux and energy budget for semi-arid grassland on the Loess Plateau ««+++++ss+ssssesesseesmsanimiiiiiitiiti
.......................................................................................... YUE Ping,ZHANG Qiang, YANG Jinhu, et al (6866)
Effects of light quality on photosynthetic characteristics and on the carotenoid and cuticular extract content in tobacco leaves — «+-+-++--
............................................................................................. CHEN Wei, JIANG Wei, QIU Xuebai, et al (6877)
Cyanobacterial diversity in biological soil crusts on wastelands of copper mine tailings «r+escerrreerrrrorarereneerreieientiiiiieeene.
............................................................................................. LIU Mei, ZHAO Xiuxia, ZHAN Jing, et al (6886)
Stereotypic behavior frequency and the influencing factors in captive Alpine musk deer ( Moschus sifanicus) —+=+=t=sososerererrasaecaeees
.............................................................................. MENG Xiuxiang, GONG Baocao, XUE Dayuan, et al (6896)
Zooplankton ecology near the Tianwan Nuclear Power Station «-«+v+ecereeeeee- WU Jianxin, YAN Binlun, FENG Zhihua, et al (6902)
Diel variations of fish assemblages in multiple habitats of Ma'an archipelago, Shengsi, China «:s:otseereerrrerrereierrieariieenne.
....................................................................................... WANG Zhenhua, WANG Kai, ZHANG Shouyu (6912)
A novel cognitive-based approach to motivation for non-use value —-+-roreeeereerees ZHONG Manxiu, XU Lizhong, YANG Jing (6926)
Review
Salt-responsive proteomics in plants «ocsererersrrsrerraesrreaiiiinen. ZHANG Heng, ZHENG Baojiang, SONG Baohua, et al (6936)
Research progress on forms of nitrogen and determination in the sediments -+- LIU Bo, ZHOU Feng, WANG Guoxiang, et al (6947)
Review of research progress of infectious diseases in wild birds ««seeerreeeeeeeeeee LIU Dongping, XIAO Wenfa, LU Jun, et al (6959)
Review on the methods to quantify fish’s ability to cross velocity barriers in fish passage «+=+toreorererrerrrreeiieiiiiieee,
.............................................................................. SHI Xiaotao, CHEN Qiuwen, HUANG Yingping, et al (6967)
Monograph
Intergovernmental Science-Policy Platform on Biodiversity and Ecosystem Services: foundation, prospect and response strategy «=«+-++
......................................................................................................... WU Jun, XU Haigen, DING Hui (6973)
Scientific Note
A comparative study of the spatial-temporal patterns of fine roots between young and mature Caragana korshinskii plantations =~ -+-+-+-+-

....................................................................................... CHEN Jianwen, WANG Mengben’ SHI Jianwei (6978)



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 HYHEFE 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)

F31E FE2H (200114F11 A) Vol. 31 No.22 2011
% L= ({ﬁgi&%%&)}éﬁiﬁﬁﬁ 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 o ' iq,cl‘]engtraixue})a()@ 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
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 w65 . 100717 Beijing 100717, China
En Rl AEECIEARE R Printed by Beijing Bei Lin Printing House,
x 1T 4 4 & K i Beijing 100083 , China M A
Hitik . AR FEIAR AL 16 5 Distributed by Science Press g? N
EHKB[Q’?H&% :100717 Add 16 Donghuangchenggen North o =
Eﬁﬁ'ﬁ 31(910>6;‘g34563 Sireet, Beijing 100717 , China L ==
“matl: journalt@ cspg. net Tel: (010) 64034563 o —/—m
Y . — O\
2 N in‘li] é%ﬂgﬁﬁ A E-mail ; journal @ cspg. net 8 — O
EsET TEERERRZ BAF . L . 0
. e fope omestic ocal Post Offices in China 2 —C
Hmlﬂléﬁﬁ% .100044 Foreign China International Book Trading 8 =E
: =N
IT&2E o o Corporation |\
¥ A E LRI 5 8013 5 Add:P. 0. Box 399 Beijing 100044 , China o
BN 1009955 ERNATFET REBER S 827 EISMEATHR S M670 R 70.00 7

CN 11-2031/Q



	1.pdf
	fm.pdf
	z.pdf

	stxb201008231215.pdf
	2.pdf
	y.pdf
	22fd.pdf


