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Abgtract: This paper is a literature review on the characterigics of gant panda ( Ailuropoda mdandeuca) hahitat sdlection.

Habhitat sdlection has been one of the main focuses of eoologcd ressarch of the gant panda. These data can be used for many
purposes, such as releasng or reintroducing gant pandas to the wild , which has been made a priority and mgor part of gant
panda conservation programmes. The main am o this pagper isto summarize the characteridics of gant pandas habitat selection
to provide reference to guide conservation action , egpecidly the rdease of pandas into the wild. The environmentd variables thet
have been qudied and the methods used are summarized. Previous research noted some inportant biotic and abiotic factors such as
fores canopy , dope of terrain, dope orientation , fores type, bamboo dendty , bamboo height , and bamboo basd diameter. For
the methods used in prior gudies, we conpile the comnonly used techniquesinfied gudies and in datigica andyses. Herein,
we refine the generdities in gant panda habitat and food seection. The optimel habitat for the gant panda is bamboo fores of
nmoderate dendty on gentle dopes in mixed coniferous broad eaved foregs with medi um carnopy cover. The bamboo in these areas
tends to grow relaivey tal with thick gems. Gonversdly , hahitats disurbed by human activities are grongy avoided by pandas.
It is believed that gant pandas smartly* weigh” the bendfits and coss when sdl ecting gppropriate habitats; meximizing the rate of
energy intake may be the driving force of habitat sdection. More specificaly, A. mdandeuca seems to follow the Optimd
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Foragng Theory.

We éttribute the mechanism of habitat selection to their sdection for food, shelter , and climetic conditions. Many o the
activities and behaviours of A. melanoleuca are asociated with the quantity and quality of edible bamboo. Foreg carnopy isone of
the nog important variables snce it irfluences the digribution of precipitation and light , consequently &fecting the growth of
undergtory bamboo. Ailuropoda me andeuca prefer mild climetes, which resuitsin a seaond shift between different e evations and
its preference for sun-facing exposure.

The flexibility of habitat selection isa o discussed. The characteridic of pandas hahitat sdectionis genetic, but in o sense
invariable. On the contrary , selection varies to some extent according to the regon (e. g. between different mountain areas)
sean , and environmenta variation (e. g. bamboo flowering) . Thisflexibility in habitat sdlection is generdly cond dered a kind of
adaptation to the chang ng environment.

Qant pandas live sympatricaly with red pandas, bamboo mice, and cattle, dl of which eat bamboo. However , sgnificant
dfferences in their microhabitat gructure exig, reducing conpetition and alowing coexigence. For exanple, each chooses
bamboo of dfferent szes, indicating that they partition one or nore habitat reources. It is rexzyinzead that microhabitat separation
resulting from conmpetition between eciesisthe dominating force that a'ows gant pandas to live synpatricaly with other bamboo
egting Pecies.

Addtiond areas of future research needec 0 onpletdy undergand the habitat sdection of the gant panda are d<
dscussed We agree that future research shouid use a combination of techrmologcd approaches, including RSFs, DNA
fingerprinting, radiotdemearry , autirtrigger camera trgps, and GIS integrated with landscgpe ecology theory , to nore accurately
determine the process imvolved in A. melanoleuca hahitat sdlection.

Key wor ds: Gant Panda( Ail uropoda melandeuca) ; habitat selection ;review

[1.2]

(habitat) , ,

[1] [3]

[1.4 6]
[71
[8 10]
(Ailuropoda mdlandeuca) , ,
[11]
el : ( ) :
1
, 20 30 , W.G Sddon Noteson the Qant Panda
(Sedon 1975 The wil derness home of the giart panda ) ™
, (1962) . Wang ung  dant Panda

in the wild (o]

20 70 31 80



3444 26
™" The pandas of Wolong ™ e
20 70 ) )
2 2
2
[17]
, , ( )
[18 20] [18 20]
2.1
“ ” [19]
2.2
= ) :Vanderploeg  Scavia Forage
Ratio
Vanderploeg Scavia ( V.S ) ,
[21]
1 1 O
[10,21,22]
Forage Ratio , G
[23] 0 ’ [23]
( ),
( ) b 1
[24] [22,24,25]
3s 2005 66



10 (Ailuropoda mel andeuca)

3445
6 ) Forage Ratio
3
[3]
[26]
[27]
[28]
1 3 84
4.1
29,30 182331 36
(1) ' [ 1 : [ 1
[31,32,37 39] [23,34,36,40) [35,41] [23,30 32,3537 41]
©) [11,19 42 43] [18,20 31,32 36 42 4] [33,36 41]
[19,35 45 46]
(3) [11,31 34,36 ,46] [33 .34 47] [31,34 43 46)
[33 41 46]
41 46 40 48
(4) [ 1 , [ 1
4.2
[1]
3
4.2.1 o
[1.49] 99 % [50]
[51] [50,52]
[52 53]
[50,54 55]
[1
[50,56]
[16 50 57 58]
[11 ,42]
[37,38] [39,59]

[11 31 50]

’



3446 26

[11,31 50] , ( [59]) ) ) ! !
1 [60]
, [2] , '
4.2.2 "
f61] ( )
’ [62]
[11,63 64] [44.47]
[29] ’
[30,65]
[30]

[66]

, [66]: ( )’ ,

[36] [67]
[68]
[69]
[23,29,30,33]
4.2.3
[42 44,70
[31,60] (71
4.3
[7]
[11,17 42]
4- 3 1 , [11,30 42 ,44] ,
[11,19,31 34,36 39,42,43,46] ,
(1] .
11 .42
50 % , 50 % (el :
[55 ,57]

1091 !



10 : (Ailuropoda mel andeuca) 3447

[11 ,42]
4.3.2 : ;o
n [1.72]
[54,73,74]
[75.,76] . [73] .
[7] . [74] .
[73,77] . [73] .
[54,73] . (
, , , (bite) ) ol
12 , 11
9 , % 6
[47]
[47]
[69]
[23,74]
[16]
[71]
4.3.3 ( ) :
2 [7 43 44]
e ( )
[78]
, 0.6 , 2200 2800m , )
[30,46]
4.4
[7]
[50,79] (
[79])
[3.72,80 83]
[15.,84]
( ) =
[18 20] [18 20]



3448

[18 20,22,86]

[33]
[35.,41]
@ » [87] (
( )
[36.88]
[89]
[0 2]
[10,63 ,64 ,93]

[10 93]

[94]

[96]

[96]

[50,54,97] [98]



10

(Ailuropoda mel andeuca) 3449

[99,100]

GIs , ,

References:

[1]
[2]
[3]
[4]
[5]

[6]
[7]
[8]
[9]

[10]

[11]
[12]

[13]
[14]
[15]
[16]
[17]
[18]

[19]

[20]
[21]
[22]
[23]
[24]
[25]
[26]
[27]

[28]

[29]

Yan Z C,Chen Y L. Hahitat selection in animd's. Chinese Journal of Ecology ,1998,17(2) 143 49.

Chen H P,Go Z X eds. Wildife Eocology. Harbin;Northeast Forestry Universty Press,1992.

We FW ,Feng ZJ ,Wang Z W. Review of the research of habitat selection in wildife. Chinese Journd of Zoology , 1998 ,33(4) :48 52.

Zhang Z W Liang W ,Sheng G. Sudieson the ned ste sdection of Daurian Partridge Perdix dauuricae. Zoologica Research ,1994 ,15(4) :37 43.

Wang M J ,Znong W Q Wan X R, & al . Hahitat sdlection during disperdon of Daurian pika( Ochatona Daurica) . Acta Zoologica Snica,1998 ,44(4) :398
405.

Yang W K, Zhong W Q, Go X Y. A review of gudieson avian hahitat sdlection. Arid Zone Research ,2000,17(3) :71  78.

Jiang Z Ged. The principle of animal’ s behabiour and ways to protecting pecies. Bejing :Chinese Stience Press,2004. 46 69 ;260.

Jiang ZW ,XuL MaYQ,d a. Thewinter hahitat selection of sables in Daxinganling Mountains. Acta Theriologica Snica,1998,18(2) :112 119.

Owang Z Y Li Z X LiuJ G, e a. The recovery processesof gant panda habitat in Wolong Nature Reserve ,9chuan ,China. Acta Ecologica Snica 2002 ,

22(11) :1840 1849.

Zheng X Bao Y X, B M ,d a. A review o gudieson unguaes habitat selection in China. Journd of Zhgiiang Normal University (Nat. Sci.) ,2004 ,27

(4) :392 397.

Zhang ZJ ,HuJ C. A gudy on the Gant Panda’ s habitat slection. Journd of Schuan Teachers Gollege(Naturd Stience) ,2000,21(1) :18  21.

Cui D Y ,Wang X M. Preliminary probe to the framenork and the operation procedure for gant pandas’ returning to the wild. Chinese Wildife ,2005 ,26(4) :

53 56.

HuJ C,HuJ. Advancement of the ressarch of Gant Panda.Journal of China West Normal University (Naturd Sciences) ,2003 ,24(3) :253  257.

HuJ C. Eoologca & hiologca research for Gant Panda, Rhinopithecus roxelana ,and Budorcas taxicolor. Chengdu : Schuan People’ s Press,1981.

Shdler GB ,HuJ C,Pan W S, & a. The Gant Pandasdof Wblong. Chicagp :Universty of Chicagp Press,1985.

Pan W S,Go Z S LU Z. The naturd refuge for gant pandas in Qinling. Beijing : Peking Univerdty Press,1988.

Shang Y C. Behavioura Eoology. Beijing:Beijing Normal Universty Press,1998. 240.

We FW ,Feng ZJ Wang ZW , & a . Habitat slection by Gant Pandas and Red Pandasin Xiangiing Mourtains. Acta Zoologica Snica,1999 ,45(1) :57

63.

Zhang ZJ ,HuJ C ,Wu H. Gnparion o habitat selection of Gant Pandas and Red Pandas in the Qonga Mountains. Acta Theriologica Snica,2002 ,22

(3) :161 168.

We FW ,Feng ZJ ,Wang Z W , et al . Habitat use and sgparation between the Gant Panda and Red Panda. Journa of Mammelogy ,2000 ,81(2) :448  455.

QoJ, Cheng X FJu YW, e al. Habitat sdlection of Musk Deer in Yele Nature Reserve. ChinJ Appl Environ Biol ,2001,7(2) :183  185.

Han Z X We FW ,Zhang ZJ ,e al. Habitat selection by Red Pandasin Fengongzhai Nature Reserve. Acta Theriologica 9nica 2004 ,24(3) :185 192.

RanJ H Liu SY ,Wang HJ , & al. Bfect of grazingon Gant Pandas habitat in Yele Nature Reserve. Acta Theriologica Snica ,2003 ,23(4) :288  294.

Zhang Y. Bio-polyandyse. Congaing : Suthwes Normel Univerdty Press,1999.

Li XHMazJLi DM,e al.Usng resources seection functions to sudy nes ste sdection of Crested Ihbis. Biodiversty Science ,2001,9(4) :352 358.

Go W ,Wang H T,2un D T. The habitat and nest- site selection of Jankoaski’ s bunting. Acta Ecologica Snica ,2003 ,23(4) :665 672.

Ward P |, & a. The rddive roles of habitat sructure and male-male conpetition in the meting sysem o Gammarus pulex (Crustacea: Anphipoda) : A

dmulaion sudy. Animal Behaviour ,1993 ,45(1) :119 133.

Morrion M L , Marcot B G, Mannan R W. Wildife habitat relationships: Concepts and gpplications(2nd ed.) . Wisonsn: The Universty of Wisoondn

Press,1998.

Lin YH, QWHJ,Long TL ,et a. Inpact of loggng upon the habitat of gant pandain Angvu Gounty , Schuan ,China. Sientia Slvae Snicae ,2005 ,41

(1) :209 115.

Zheo D H,XiaWM,Yong Y G,e al. A gudy on habitat sdlection of Gant Panda in reproduction period in Suth-dope of Qinling Mountai ns. Journd of

Northwest Forestry College ;2005 ,20(2) 1152 155,



3450 26

[31]
[32]

[33]

[34]

[35]

[36]

[37]

[38]

[39]

[40]

[41]

[42]
[43]

[44]
[45]
[46]

[47]

[48]

[50]
[51]
[52]
[53]

[54]

[55]

[56]

[57]

[58]

[59]

[60]

[61]
[62]

We FW ,ZhouA ,HuJ C,e a. Habitat selection by giant pandasin Mabian Dafengding Nature Reserve. Acta Theriologica 9nica 1996 ,16(4) : 241 245.
Tang P,Hu J C. Ressarch of habitat sdlection by gant pandas in Yele Nature Reserve. In: The resources and protection of vertebrate. Chengdu : Schuan
Sientific & Techrologca Press,1998.33  36.

RanJ H,Liu S Y,Wang HJ, & a. Habitat section by gant pandas and grazing livestock in the Xiaoxianging Mountains of Schuan Povince. Acta
Eoologica Snica 2003 ,23(11) :2253 2259,

RenJ W. Sudy on vegetation type of gant panda habitat in Gansu.Journd of Northwest Foredry Gollege ,2004,19(1) :102 104.

Zeng T,RanJ H Liu S Y, & a. Hahita exploitation by panda in the Baihe Nature Reserve. ChinJ Appl Environ Biol ,2003 ,9(4) :405 408.

Sen GZ LiJQ,Ren YL ,e al. Indicatorsfor gant panda’ s habitat degradation and regtoration. Journd of Beijing Forestry University ,2002 ,24(4) :1 5.
We FW,Zhou CQ,HuJ C, e al. Hection and utilization for bamboo reources by gant pandas in Mabian Dafengdi ng Narure Resevre. Acta Theriologca
9nica,1996,16(3) :171 175.

HuJ,HuJ C,Qu ZB ,e a. The sudy on the Gant Panda’ s slection and utilization to Fargesia nitida in Huangong. Zoologica Research ,2000,21(1) :
48 51.

Tang P,Zou A Li C, e a. Aninvedigation o the foraging behaviour and nutritious condition of the gant pandain Yele Nature Reserve. Journd of Schuan
Teachers Qollege(Natura Science) ,1997 ,18(1) :1 4.

Dondd G. Reid,Hu J C. Qant Panda sdection between Bashania fangiana bamboo habitats in Wolong Reserve, Schuan, China. Journd of Applied
Eoology ,1991 ,28(1) :228 243.

ZengZ Y, YueB S, RanJ H, e al. Panda’ s exploitation of habitats & Wangang Nature Reserve. Journal of Schuan Universty (Naturd Science Edition)
2002 ,39(6) :1140 1144,

HuJ C. Ressarch on Gant Panda. Shanghai : Shanghal Scientific & Techrological Education Press,2001.

Yang X Z ,Meng SJ ,Zhang Y C, et al. Gant panda’ s slection of winter habitat in Foping Nature Reserve. In: The resources and protection of vertebrates.
Chengdu : Schuan Siientific & Techrologica Press, 1998.20 31.

Yang X Z ,Meng SJ,Yong Y G, & al. A gudy on the environment and ecology of Gant Panda in Foping . The SHection of Summer Habitat. Journd of
Northwes Universty (Naturd Science Edition) ,1998 ,28(4) :348  353.

Liang Q H Li G. A preliminary sudy on the breeding ecology of wild gant pandasin Qinling Mountains. Chinese Journd of Zoology ,1993 ,28(5) :23  27.
Deng W J. Qonparison of giant pandas reproducing holes in Wolong and Foping. Schuan Journd of Zoology ,1992 ,11(2) :45  46.

RanJ H,Zeng Z Y Wang H , & al . A conrparative gudy on habitat preference of gant pandas in primery and secondary foreds. Journd of Beljing Foresry
University ,2004 ,26(4) :8 14.

Zhang L M. A preliminary sudy on the habitat of gant pandasin Qionga Mountains. Schuan Journa of Foregry Science & Techrology ,1993 ,14(2) :73
76.

Pulliam H R. The principd of optima behaviour and theory of communities. In:Bateson ,P. P. C. & a eds. Pergective in ethology. New York : Henun
Press,1976. 311  332.

HuJ C,&hdler GB ,Pan W S, & al. The Gant Pandasd Wolong. Chengdu : Schuan Scientific & Techmological Press,1985.

LU Y X,Zhou Y N. The characterigics of the digedtic tractsof Qant Panda’ s. Journd of Zoology , 1966 ,(4) :161 163.

HelL ,Wel FW ,Wang ZW e al. Nutritive and energetic drategy of gant pandasin Xianging Mountains. Acta Ecologica 9nica,2000,20(2) :177  183.
HuJ C,Zhou A \We Y. Gant panda’ s looki ng-for food behaviour and the nutrition srategy. Journd of Schuan Teachers (ollege (Naturd Science) ,1994
15(1) :44 51

Pan W S,LU Z,zhu X J , & a . The chance for surviva . Beijing : Feking Univerdty Press,2001. 320 349.

HuJ C. The feeding ecology of gant pandasin Tangiahe Naturd Reserve.Journd Schuan Tcach Gollege ,1990,11(1) :1  13.

Zheo X H Liu G P,Ma Z F. Determindion of the tannin in bamboo and its efect on the Panda. Journal of Northeast Forestry Universty ,2001 ,29(2) :67
71.

Zhou CQ,HuJ C,Yuan C G, & a. Gant pandas feeding habits and feeding behaviour in Mabian Dafengding Nature Reserve. Journd of Schuan Teschers
ollege(Naturd Science) ,1997 ,18(4) :273  277.

Zhang Y Y Long Y ,Wang H , e al. Feeding behavior of wild Gant Panda ( Ailuropoda melandeuca) in Qinling Mountains. Acta Scientiarum Naturalium of
Universtatis Pekinend's, 2002 ,38(4) :478  486.

Dondd GRed ,Alan H Taylor ,HuJ C, & al. Environmenta irfluenceson Bamboo Bashania fangiana growth and inplicationsfor Gant Panda conservation.
Journd of Applied Ecology ,1991,28(3) :855 868.

HuJ C. Present situation of population and protection on the Gant Panda. Journd of Schuan Teachers Qollege(Naturd science) ,2000,21(1) :11  17.
We W H,Yang SM ,Fan N C, e al. The response of animel’ sforging behavior to predation risk. Chinese Journd of Zoology ,2004 ,39(3) :84 90.

Cu Q H Jiang Z GLian XM , & al. Factorsirfluencing habitat slection of Root Voles ( microtus ceconomus) . Acta Theriologica Snica ,2005 ,25(1) :45
51.



10 (Ailuropoda mel andeuca) 3451

[63] ZhangM H,Xiao Q Z. A gudy onfeeding and bedding habitat sdlection by Red Deer in winter. Acta Theriologica 9nica,1990,10(3) :175 183.

[64] Chang H,Xiao Q Z. Hahitat sdlection by Red Deer in winter in Dailing Area. Acta Theriologica Snica,1988 ,8(2) :81 88.

[65] QGant Panda Invedigetion Gouwp of Wangang Nature Reserve. Prdiminary invedigation of gant pandas in Wangang Nature Reserve , Angwvu , Schuan
Province. Acta Zoologica Snica,1974 ,20(2) :162  169.

[66] Shen GZ.LiJ Q,Zhang M R. Suggestionsfor the resoration and recongruction of degradaded ecosygemin Gant Panda’ s habitat. Journd of Inner Mongplia
Agricuturd Universty ,2002,23(1) :36 40.

[67] Gng W ,RenJ W ,Zhao C Q. Andydsd Qart Panda Habitat in Gansu Province. Journd of Certra Suth Forestry Qollege ,2004 ,24(4) :74  78.

[68] Ouyang Z Y LiuJ G,Zhang HM. Community sructure andyssd gant panda habitat in Wolong. Acta Ecologica Snica , 2000 ,20(3) :458  462.

[69] RanJ H LiuSY WagHJ,e a.A survey of digurbance of Gant Panda habitat in the Xieoxianding Mountains of Schuan Province. Acta Theriologica
9nica,2004 ,24(4) :277 281.

[70] Yang G,HuJ C,Wel FW , & a. The pacid digribution pattern and ssaond eevationd migration of gant pandas in Mabian Dafengding Nature Reserve.
In: The reources and protection of vertebrate. Chengdu : Schuan Stientific & Techrologicd Press,1998.8  14.

[71] Go X Y LiuD Z,Ye X P, & a. Utilizations of terporary buildings by wild gant pandas a Foping Nature Reserve. Journd of Beijing Normal Universty
(Naturd Science) ,2004 ,40(2) :260 263.

[72] ody M L. Habitat sdlection and intergpecific territoridity anong the sjvid warblers of Engand and Swveden. BEoologcal Morogrgphs, 1978 ,48:351  396.

[73] HuJ C. Theforaging behaviour and carrying capacity of the giant panda during the bamboo dvirg period. Journa Schuan Teachers College ,1990,11(2) :103

113.

[74] Zhou SQ,HuangJ Y,Zhang H M, & a. The emlogicd features d Aiiuropoda melanoeuca’ s habitat in wolong nature reserve and the mutua relation
between Ailuropoda meanoleuca’ s habitat and their ecological features. Schuan Foredry Bqloraion and Desgn ,1999,1:16 23.

[75] Ma G Y. Invegigation of panda’ s activity &ter bamboo’ sflowering in Wen Gounty , Gansu Province. Chinese Journd of Zoology ,1992 ,27(2) :37  40.

[76] Yang PB Li X M. Survey of bamboo’ flowering and the gatusof gant pandain Rang Shuihe Bikou. Gansu Journd of Forestry Science & Techrology ,1997 ,
4:57 64.

[77] HuJ C,Wei FW,Yuan C G, a. The dynamic of the herd o Gant Panda & Wuyipeng before and dter Bashanta fangiana’ s flowering. Journd of
Schuan Teachers Qollege, 1990,11(1) :14 21.

[78] HuJ Li YH,HuJ C,& a.Popuation of Gant Panda in Qingchuan Qounty ,Schuan. Schuan Journa of Zoology ,2003 ,22(1) :46 48.

[79] RanJHLiuUSY,unZ Y, & a. rvey o inmportant conmpanying mamma eciesdf Gant Panda in Qingchuan Gunty ,Schuan Province. Schuan Journd
of Zoology ,2002 ,21(1) :50 51.

[80] Rosnaweig ML , Winakur J. Ropulation emlogy of desert rodent communities: habitats and environmental conplexity. Ecology ,1969 ,50:558 572

[81] Schoener T W. Resource partitioning in ecologica communities. Science ,1974,185:27  185.

[82] Beck CW, Watts B D. The dfect of cover and food on gpace use by wintering song arrows and fied gparrows. Can.J. Zool ,1997 ,75:1636 1641.

[83] Tsawang Namgail ,Josph L. Fox and Yash Veer Bhatnagar. Habitat segregation between synpatric Tibetan argali Ovis ammon hodgsoni and blue sheep
Pseudais nayaur in the Indian Trans Himelaya.J. Zool. Lond(The Zoologicd Spciety of London) ,2004 ,262:57 63.

[84] Alan H Taylor ,Qin Z S. Cum dynamics and dry metter production of bamboos in the Wolong and Tangiahe GQant Panda Reserves ,Schuan ,China. Journd of
Applied Ecology ,1987 ,24(2) :419 433.

[85] Huang X F.Li JL.Hementary udy on the habitat sdection of bamboo ratsin Fankou Naturd Reserve.Journd of China Wes Normal University (Naturd
Sciences) ,2004 ,25(4) :375 379.

[86] We FW, WangW,Zhou A e al. Preliminary study onfood sdlection and feeding srategy of Red Pandas. Acta Theriologica Snica,1995 ,15(4) :259  266.

[87] SR Y. Theprinciple of animd ecology. Beijing :Beijing Normda Universty Press,2001.

[88] Shen GZLiJQ,Ren YL ,e a.Disurbances and subalpinefores gructurein giant panda’ s habitat. Journd of Beijing Forestry University ,2002 ,24(5/6) :
115 117.

[89] We FW,Feng ZJ Wang Z W, e a . Asciation between environmenta factors and growth of bamboo gpecies Bashania spanastachya ,the food of gant and
red pandas. Acta Ecologica Snica,1999,19(5) :710 714.

[90] Svardon G npetition and habitat sdection in birds. Okos,1949 ,1:157 174.

[91] Hilden O. Hahitat in birds. Annales Zoologici Fennici ,1965,2:53 75.

[92] Johnson D H. The conparison of usage and availability measurements for eval uating reource preference. Eoology ,1980 ,61(1) :65 71.

[93] Li D Q Jiang Z G,Wang Z W. Activity paterns and habitat selection of the Przewalski’ s gazdle (Procgpra Rocapra Przewals Kll) in the Qinghai Lake
Region. Acta Theriologica Snica,1999,19(1) :17 24.

[94] @lbyJ.Loucks LU Z,Eic dnergein. The Gant Pandas o the Qinling Mountains,China:a case sudy in desgning conservation landscapes for devationd

[95]

migrants. Gonsarvation Biology ,2003 ,17(2) :558 565.
Wu ZJ Li Y M. Bfectsof hahitat fragmentation on sunvival of animal populations. Acta Ecologica Snica ,2003 ,23(11) :2424  2435.



3452 26

[96] Zhang W B ,Fu SH LiuB Y. Eror assesament of visud edimetion of plant coverage. Journd of Beijing Normal Universty (Naturd Science) ,2001 ,37(3) :
402 408.

[97] Huang CM ,HuJ C.A survey method of wild gant pandas. Journd of Schuan Teachers College ,1989,10(1) :93  99.

[98] We R P,Zhang GQ,Wang P Y, e a. Rdation of hite sze in feces with age and population number of Gant Panda (Ailuropoda mdandeuca) . Acta
Eoologica Snica,2003,23(10) :2153  2162.

[9] Fang S G,Chen GQ,Feng W H , & al. Apply of DNA finger-prints to the determination of the number of wild gant pandas. Acta Theriologica Snica,1996 ,
16(4) :246 249.

[100] Fang S G,Feng W H,Zhang A J , e al. A new break-through on the number invedigation of the Gant Panda’ s population. Bxploitation of Nature ,1998 ,17
(2) :44 48.

[1] , . . ,1098 ,17(2) :43  49.

[2] , . ) : ,1992. 87.

[3] . . ) . ,1998 ,33(4) :48 52.

[4] , . . ,1994 ,15(4) : 37 43,

[5] ) , , . ,1998 ,44(4) :398 405.

[6] , , . . ,2000,17(3) :71 78.

[71 . . : ,2004.46  69;260.

[8] , . o . ,1998,18(2) :112  119.
[9] , , T . ,2002 ,22(11) :1840 1849.
[10] . , , . ,2004 ,27(4) :392 397.
[11] , . . ,2000 ,21(1) :18 21.
[12] . . . ,2005 ,26(4) :53 56.

[13] .. ) 2003 24(3) :253 257.

[14] : ) : ,1981.

[16] ) . . : ,1988.

[17] . : : ,1998. 240.

[18] . , ;o . ,1999 45(1) :57 63.

[19] . . . 2002 ,22(3) :161 168.

[21] . , ;o . ,2001,7(2) :183 185.

[22] . . - ) ,2004 24(3) :185 192.

[23] . , . . ,2003,23(4) :288 294,

[24] . . : ,1999.

[25] ) , ;o . ,2001 ,9(4) :352 358.

[26] ) , . . ,2003 ,23(4) :665 672.

[29] , , .o . ,2005 ,41(1) :109 115.

[30] ) , . . 2005 ,20(2) :152 155.

[31] ) ) ;o . ,1996 ,16(4) :241 245,

[32] , . .o . ,1998.33  36.

[33] . . - . 2003 ,23(11) :2253 2259.

[34] . ) ,2004,19(1) :102  104.

[35] ) . .o . ,2003,9(4) :405 408.

[36] ) , . . ,2002 ,24(4) :1 5.

[37] . , . . ,1996 ,16(3) :171  175.

[38] , ' ;o ) ,2000,21(1) :48 51.

[39] . ) ;o , ( ) 11997 ,18(1) :1 4.
[41] . . - . ,2002,39(6) :1140 1144,

[42] . . : ,2001.

[43] ) , .o .o . ,1998.20 31
[44] , , .o . . ,1998 ,28(4) :348 353.



10 (Ailuropoda mel andeuca) 3453
[45] ,1993 ,28(5) :23  27.
[46] 11992 ,11(2) :45 46.
[47] . ,2004 ,26(4) :8  14.
[48] . 11993 ,14(2) :73 76.
[50] ,Gorge B Shaller . : ,1985.
[51] ,1966 ,(4) :161 163.
[52] ,2000 ,20(2) :177 183.
[53] . ( ) ,1994 ,15(1) :44 51.
[54] 2001320 349.
[55] ( ) ,1990,11(1) :1 13.
[56] ,2001,29(2) :67 T71.
[57] . ( ) ,1997,18(4) :273 277.
[58] . ,2002 ,38(4) :478 486.
[60] ( ) ,2000,21(1) 111 17.
[61] ,2004,39(3) :84 0.
[62] 2095 ,25(1) 145 51
[63] L1990 ,40(3) @175 1€3.
[64] 1933 ,3(2) 81 88.
[65] ,1974 ,20(2) :162  169.
[66] ) ,2002 ,23(1) :36  40.
[67] 2004 ,24(4) ;74 78.
[68] ,2000 ,20(3) :458 462.
[69] ,2004 ,24(4) :277 281.
[70] .
,1998.8 14
[71] ( ) ,2004,40(2) :260
263.
[73] ,1990,11(2) :103 113.
[74] ,1999,1:16 23
[75] ,1992 ,27(2) :37  40.
[76] ,1997 4:57 64.
[77] ) ( ) 11990 ,11(1) :14 21.
[78] ,2003,22(1) :46 48.
[79] ,2002 ,21(1) :50 51.
[85] ( ) ,2004 ,25(4) :375 379.
[86] 11995 ,15(4) :259  266.
(871 ,2001.
[88] ,2002 ,24(5/6) :115 117.
[89] ,1999 ,19(5) :710 714.
[93] ,1999 ,19(1) :17  24.
[95] ,2003 ,23(11) :2424 2435,
[96] ,2001 ,37(3) :402 408.
[97] ( ) ,1989,10(1) :93 99.
[98] ,2003 ,23(10) :2153 2162.
[99] DNA 1996 ,16(4) :246 249.

[100]

,1098 ,17(2) :44 48.



