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甘肃白水江国家级自然保护区林缘社区饲养犬只

对大熊猫时空节律的影响 
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摘要: Ӫ㊫ሩҾ䟾⭏ࣘ⢙Ⲵᖡ૽༽ᵲཊṧ, ަѝᇦޫࣘ⢙ᡰӗ⭏Ⲵᒢᢠᖰᖰ㻛ᘭ㿶, ֻྲ؍ᣔ४᷇㕈⽮४侢ޫⲴᇦ⣜Ǆॺᮓ

᭮Ⲵᇦ⣜(Canis familiaris)䘋ޕ䟾⭏ࣘ⢙Ṇ᚟ൠ, ሩ؍ᣔ४޵ԕབྷ➺⥛(Ailuropoda melanoleuca)Ѫԓ㺘Ⲵ䟾⭏ࣘ⢙ਟ㜭ӗ⭏䟽

㾱ᖡ૽ǄѪ᰾⺞ᇦ⣜䘋᷇ޕ४⍫ࣘ㤳തሩབྷ➺⥛Ⲵᖡ૽, ᵜ⹄ウ䟷⭘㓒ཆ⴨ᵪᢰᵟ઼GPS亩സᰐ㓯䘭䑚ᢰᵟሩ⭈㚳ⲭ≤⊏ഭ

ᇦ㓗㠚❦؍ᣔ४޵ᇦ⣜ሩབྷ➺⥛▌൘Ṇ᚟ൠ㤳ത઼ᰦ䰤㢲ᖻⲴᖡ૽䘋㹼⹄ウ, ࡙⭘MaxEnt⁑රሩᇦ⣜⍫ࣘ㤳ത৺བྷ➺⥛▌

൘Ṇ᚟ൠ䘋㹼亴⍻Ǆ㔃᷌㺘᰾: ⭈㚳ⲭ≤⊏ഭᇦ㓗㠚❦؍ᣔ४޵བྷ➺⥛▌൘Ṇ᚟ൠ䶒〟Ѫ885.8 km2, 㓖ঐ؍ᣔ४ᙫ䶒〟Ⲵ

48.2%; ᇦ⣜⍫ࣘ䶒〟Ѫ861.2 km2, 㓖ঐ؍ᣔ४ᙫ䶒〟Ⲵ47.6%Ǆᇦ⣜⍫ࣘ㤳തоབྷ➺⥛▌൘Ṇ᚟ൠ䟽ਐⲴ䶒〟㓖ঐ؍ᣔ४

䶒〟Ⲵ28.2%, фཊ䳶ѝ൘վ⎧ᤄⲴᑨ㔯䱄ਦ᷇Ǆབྷ➺⥛൘ᴹᇦ⣜ࠪ⧠Ⲵս⛩઼⋑ᴹᇦ⣜ࠪ⧠Ⲵս⛩ᰕ⍫ࣘ㢲ᖻާᴹᱮ㪇ᐞ

ᔲǄᵜ⹄ウ᨝⽪Ҷᇦ⣜䘋᷇ޕ४ሩབྷ➺⥛Ṇ᚟ൠ▌൘ᖡ૽Ⲵオ䰤㤳ത, Ѫ؍ᣔ४ᔰኅ⭏⢙ཊṧᙗ㇑⨶ᨀ׋Ҷޣ䭞ؑ᚟, ሩ

ҾަԆ؍ᣔ४ާᴹُ䢤᜿ѹǄ 
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ABSTRACT 

Aims: Anthropogenic interferences have various forms such as domestic animals, in which many have significant 
negative impacts but are consistently ig
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Methods: To understand the extent of the impact free-range domestic dogs have on giant pandas, we used infrared 
cameras and GPS collars to study the repercussions of domestic dogs entering nature reserve and affecting the wildlife. 
We also constructed a MaxEnt model to estimate the spatial overlap of domestic dogs and giant pandas in Baishuijiang 
National Nature Reserve. 
Results: The suitable habitat for giant pandas in nature reserve is 885.8 km2, around 48.2% of the overall area, while 
the area of domestic dog distribution is 861.2 km2, or 47.6% of the nature reserve. The overlap between domestic dogs 
and giant panda habitat is 28.2% of the entire nature reserve. There are significant differences in activity rhythms of 
giant pandas between sites with and without dog detection. 
Conclusion: These results indicate the extent to which the trespassing of domestic dogs has affected giant pandas. The 
negative impact of residential areas could result in a combination of human activities (e.g., poaching, farming, livestock 
grazing, automobile traffic), requiring distinctive solutions to eliminate. We suggest any major residents close to nature 
reserves should restrain dogs at residences. Taking account for the effects of dog’s movements and habitat use in the 
nature reserve is essential for a comprehensive conservation framework. 
Key words: giant panda; domestic dog; habitat; camera trap; MaxEnt model 

䲿⵰ӪਓⲴ໎䮯, 䇨ཊᇦޫࣘ⢙㻛ᴹ᜿ᡆᰐ᜿

ൠᕅࡠޕ਴⿽⭏ᘱ㌫㔏ѝ(Hughes & MacDonald, 

2013)Ǆᇦ⣜(Canis familiaris)ᱟц⭼кᴰާ⹤ൿᙗ

Ⲵץޕ⢙⿽ѻа(Rong et al, 2019), ᆳᱟа⿽ᵲ伏

ᙗࣘ⢙, Ӿ䟾⭏ࣘ⢙઼㞀㚹ࡠӪ㊫׋㔉Ⲵ伏⢙䜭ਟ

ԕᡀѪᇦ⣜Ⲵ伏⢙(Doherty et al, 2016)Ǆа䜘࠶ᇦ⣜

઼Ӫ㊫а䎧⭏⍫նᱟ༴Ҿᮓ᭮⣦ᘱ, ⭡ҾᴹっᇊⲴ

伏⢙ᶕⓀ, ᇦ⣜Ⲵㄎҹ࣋໎ᕪ, ഐ↔ᇦ⣜ሩҾ䟾⭏

ࣘ⢙ⲴᒢᢠՊഐ↔㻛䘋а↕᭮བྷ(Vanak & Gompper, 

2009)Ǆ⹄ウ㺘᰾, ᇦ⣜䙊䗷ᦅ伏ǃㄎҹㅹᯩᔿᒢᢠ

ᖃൠ䟾⭏ࣘ⢙, ሩᖃൠⲴ㜺Ἶࣘ⢙㗔㩭ާᴹᱮ㪇Ⲵ

䍏䶒ᖡ૽(Young et al, 2011)Ǆᴹ⹄ウ㺘᰾൘䟾⭏ࣘ

⢙оᇦ⣜ޡᆈⲴൠ४, 䟾⭏ࣘ⢙Պ䚯ᔰᇦ⣜(Meek, 

1999), ֻ ྲ ᐤ 㾯 㥹 ৏ к Ⲵ 儳 ⤬ (Chrysocyon 
brachyurus)Պ䚯ᔰᇦ⣜ᡰ൘Ⲵൠ४(Lacerda et al, 

2009); Ც࡙ই䜘Ⲵᇦ⣜Պᖡ૽ই㖾⚠⤀(Lycalopex 
griseus) ሩ Ṇ ᚟ ൠ Ⲵ 䘹 ᤙ (Silva-Rodríguez et al, 

2010)Ǆ਼ ᰦ, ᇦ⣜ਟ㜭䙊䗷ᇩ᱃㻛ᘭ㿶Ⲵᯩᔿᖡ૽

䟾⭏ࣘ⢙, ጀ
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ަѫ㾱ⴞⲴѪ: (1)᧒ウᇦ⣜൘؍ᣔ४৺ަઘതⲴ⍫

ࣘ㤳ത, 䇴ՠަ⍫ࣘ㤳ത൘؍ᣔ४Ⲵঐ∄; (2)᧒ウ

ᐳ; (3)䇑㇇ᇦ⣜⍫ࣘ࠶䟾⭏བྷ➺⥛Ṇ᚟ൠ޵ᣔ४؍

㤳തоབྷ➺⥛Ṇ᚟ൠⲴ䟽ਐ∄ֻ, 䇴ՠᇦ⣜ሩ䟾⭏

བྷ➺⥛ӗ⭏ᖡ૽Ⲵ〻ᓖ઼४ฏ, ԕᵏѪབྷ➺⥛Ⲵ؍

ᣔᨀ׋ᴹ᭸ᤷሬ, ᨀ儈؍ᣔ᧚ᯭⲴᴹ᭸ᙗǄ 

 

ⲭ ≤ ⊏ ؍ ᣔ ४ (104°16′–105°25′ E, 32°36′– 

33°00′ N)սҾ⭈㚳ⴱই䜘, वᤜⲭ傜⋣؍ᣔㄉǃѩ

๑⋣؍ᣔㄉǃࡈᇦක؍ᣔㄉǃ䇙≤⋣؍ᣔㄉǃ⻗ਓ

ᣔㄉ઼བྷ➺⥛傟ޫ㑱⇆ѝᗳ؍⋢ᣔㄉǃ㓒൏؍

(Wang et al, 2021)Ǆ؍ᣔ४ᙫ䶒〟1,837.99 km2, ަ

ѝṨᗳ४䶒〟901.58  km2, 㕃ߢ४261.32  km2, ᇎ傼

४675.09  km2Ǆ䈕ൠ४ᒤ൷≄⑙15.6ć, ᒤ൷䱽≤䟿

932.5 mm, ᰐ䵌ᵏ㓖276ཙ(Rong et al, 2019)Ǆ 

 

2.1  数据来源与处理 

2.1.1  红外相机数据 

བྷ➺⥛ս⛩ᮠᦞѫ㾱ᶕ㠚ⲭ≤⊏؍ᣔ४ᡰᆹ

᭮Ⲵ㓒ཆ⴨ᵪ䈳ḕᮠᦞ઼ޘഭㅜഋ⅑བྷ➺⥛䈳ḕ

ᮠᦞǄ൘ⲭ≤⊏؍ᣔ४2017–2020ᒤᡰ䘋㹼Ⲵ㓒ཆ

⴨ᵪ䈳ḕѝ, ޡᐳ䇮ᴹ170њ㓒ཆ⴨ᵪս⛩, ަѝ

ᴹ64њս⛩ާᴹབྷ➺⥛᧒⍻䇠ᖅǄሩҾ㓒ཆ⴨ᵪᆹ

㻵ս㖞䘹ᤙ, ᵜ⹄ウሶ؍ᣔ४࠶ࡂѪ2 km × 2 kmⲴ

㖁Ṭ, ⴨ᵪᐳ䇮Ӫઈ੸“ࠐ”ᡆ“V”ර⋯ኡ㜺ᡆ⋣䚃

䘋, 䟷⭘ਟਈᇭṧᑖ䈳ḕ⌅䘋㹼䈳ḕ, 䘹ਆਸ䘲ࡽ

४ฏᆹ᭮⴨ᵪǄ⴨ᵪᆹ᭮৏ࡉ: ৏ࡉк1њ㖁Ṭ޵ᆹ

㻵1ਠ⴨ᵪ; Ոݸ䘹ᤙޭᖴǃ≤ⓀൠǃⴀӅս㖞; ᆹ

᭮儈ᓖ㔃ਸᇎ䱵ᛵߥ䘋㹼䈳ᮤ; 䚯ݽ⴨ᵪࡽᴹབྷ⸣

ඇᡆ⍱≤, 䚯ݽ↓ሩབྷ䟿䲿仾㘼ࣘⲴ᷍ਦ, ԕݽᕅ

䎧⴨ᵪ䈟䀖Ǆ㓒ཆ⴨ᵪ䇮㖞Ѫ⇿⅑䀖ਁਾ䘎㔝᣽ᩴ

3ᕐ➗⡷઼1⇥30 sⲴ㿶仁, ⚥᭿ᓖ䇮㖞Ѫ“ѝ”, ᔰ

੟ᰦ䰤ᡣ, ⇿ਠ⴨ᵪ䝽༷1ᕐ16 Gᡆ32 GⲴᆈۘ঑

઼8㢲ইᆊ5ਧ⭥⊐, н䇮㖞ᕅ䈡ࡲ, н䘋㹼䳀㭭, 

ᆹ㻵ᆼ∅ਾ䇠ᖅ⴨ᵪ㕆ਧ઼⛩սǄ 

2.1.2  GPS无线追踪项圈数据 

ᵜ⹄ウሶGPSᰐ㓯䘭䑚ᢰᵟ⭘Ҿᇦ⣜ѝ, ѫ㾱

䘹ᤙ㠚⭡ᮓޫⲴᇦ⣜, ֯⭘クᡤᔿGPS亩സ(⧟⨳

ؑ༛HQAN40S䟾⭏ࣘ⢙䐏䑚ಘ), 䈕亩സ䟽220 g, 

㓖ঐ⣜փ䟽Ⲵ0.5%, ㅖਸࣘ⢙䚕⍻ᢰᵟѝ䐏䑚ಘ䟽

䟿н䎵䗷փ䟽3%–5%Ⲵ㓿傼٬(D’Eon & Delparte, 

2005)Ǆ㠚2020ᒤ1ᴸ㠣2021ᒤ1ᴸሩⲭ≤⊏؍ᣔ४᷇

㕈⽮४ᇦ⣜䘋㹼亩സ֙ᡤ, 䘹ᤙ㠚⭡᭮ޫᒦфᴹਟ

㜭䘋؍ࡠޕᣔ४޵䜘Ⲵᇦ⣜, ֙ޡᡤ18њGPS亩സ:

ⲭ傜⋣2њǃѩ๑⋣4њǃࡈᇦක4њǃ䇙≤⋣4њǃ

⻗ਓ4њǄ亩സ⇿1 h䇠ᖅ1⅑, वਜ਼ᡰ൘ս㖞Ⲵ㓿㓜

ᓖǃ⎧ᤄǃ⑙ᓖǃ㡚ੁǃ䙏ᓖㅹؑ᚟(Frair et al, 2004)Ǆ

䙊䗷亩സⲴཚ䱣㜭ᶯሩ亩സ䘋㹼؍ ,⭥׋䇱ᐕ֌Ⲵ

䘎㔝ᙗ , ᇦ⣜ᡰ䇠ᖅⲴ GPS ս ⛩ؑ᚟Պ䘄എ㠣

Tracker Client䖟Ԧѝ, ᇦ⣜Ⲵࠪ⧠ս⛩ᮠᦞѫ㾱ⓀҾ

㔉ᇦ⣜ᡰ֙ᡤⲴGPS亩സ, ᮠᦞഎ᭦ਾሩަ䘋㹼ࡍ

↕༴⨶, ࢄ䲔ؑਧ䖳ᕡⲴս⛩Ǆ 

2.2  数据分析 

2.2.1  大熊猫和家犬潜在栖息地和活动范围分析 

֯⭘MaxEnt⁑ර (MaxEnt 3.3.3, https://www. 

cs.princeton)䇑㇇ᇦ⣜䘋᷇ޕ४Ⲵ⍫ࣘ㤳ത઼བྷ➺

⥛▌൘ⲴṆ᚟ൠ࠶ᐳ㤳തǄሩҾᇦ⣜⍫ࣘⲴGPSս

⛩ᮠᦞ, ᡁԜ֯⭘2 hⲴ䰤䳄䘋㹼ᮠᦞ〰䟺, ᒦᧂ䲔

ᇦ ⣜ ᡰ ൘ ት ≁ ⛩ Ⲵ ս 㖞 (Anderson & Gonzalez, 

2011)Ǆ৲㘳ѻࡽⲴ⹄ウ, ᡁԜ䘹⭘⎧ᤄǃඑᓖǃ䐍

ት≁⛩Ⲵ䐍⿫ǃ䐍䚃䐟Ⲵ䐍⿫ǃ䐍⋣⍱Ⲵ䐍⿫ǃἽ

㻛㊫ර֌Ѫ⁑රⲴ⧟ຳਈ䟿Ǆަѝ⎧ᤄǃት≁⛩ǃ

䚃䐟ǃ⋣⍱മቲᶕ㠚Ҿⲭ≤⊏؍ᣔ४㇑⨶ተ, ᒦ࡙

⭘ArcGIS 10.8⡸ᵜѝⲴ‘near’ᐕާ䇑㇇ࠪ䐍⿫⢙⿽

䟼ᗇ䐍⿫ǄᡰᴹⲴ⧟ຳਈ䟿൷䖜ᦒࠐ⅗ᐳս⛩Ⲵ࠶

ᡀASCIIṬᔿ, ൘MaxEnt⁑රѝᶴᔪᇦ⣜઼བྷ➺⥛

ᐳ⁑රਾ, ᡁԜሶᇦ⣜⍫࠶ᐳ⁑ර, ൘ᶴᔪᇦ⣜࠶

ࣘ㤳ത֌Ѫਈ䟿ᑖޕབྷ➺⥛Ṇ᚟ൠ⁑රⲴᶴᔪѝǄ

䟷 ⭘ ਇ 䈅 㘵 ᐕ ֌ ⢩ ᖱ ᴢ 㓯 (receiver operating 

characteristic curve, ROC) ৺ ަ ᴢ 㓯 л 䶒 〟 (area 

under curve, AUC)ሩ⁑ර߶⺞ᙗ䘋㹼Ự傼(Elith et al, 

2010)Ǆ⭘ᒣ൷䇝㓳⚥᭿ᓖ઼⢩ᔲᙗ䰸٬ (equal 

training sensitivity and specificity threshold) ሶ

MaxEnt䗃ࠪⲴ䘎㔝࠶ᐳᾲ⦷䟽ᯠ࠶㊫Ѫ࠶ᐳ઼ᵚ

ᐳ, ᒦ൘ArcGISѝ࡙⭘‘overlap’ᐕާሶᇦ⣜઼བྷ࠶

➺⥛Ⲵ࠶ᐳ㤳ത䘋㹼ਐ࣐, 䇑㇇ᇦ⣜ሩབྷ➺⥛Ⲵᖡ

૽㤳ത઼؍ᣔ४ঐ∄Ǆ 

2.2.2  大熊猫和家犬的重叠日活动节律分析 

ṩᦞ㓒ཆ⴨ᵪ᣽ᩴⲴ➗⡷, ᡁԜᨀਆࠪབྷ➺⥛

઼ᇦ⣜ࠪ⧠Ⲵᰦ䰤Ǆ䟷⭘䶎৲ᮠṨᇶᓖՠ䇑⌅

1  研究区域概况 

2  研究方法 

© 生
物多
样性
 Bio
dive
rsity
 Sci
enc
e
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(non-parametric circular kernel-density method)䇑㇇

ᇦ⣜Ⲵࠪ⧠ᱟ੖Պᖡ૽བྷ➺⥛Ⲵᰕ⍫ࣘ㢲ᖻǄሶᮠ

ᦞ࠶Ѫє⿽㊫ර, ᴹᇦ⣜᧒⍻Ⲵս⛩઼⋑ᴹᇦ⣜᧒

⍻Ⲵս⛩Ǆ❦ਾ∄䖳བྷ➺⥛൘є⿽ᶑԦлⲴ⍫ࣘ⁑

ᔿᱟ੖ᴹᱮ㪇ᐞᔲǄ֯ ⭘䟽ਐᤷᮠ(Δ), 㤳തӾ0 (ᰐ

䟽ਐ)1ࡠ (ᆼޘ䟽ਐ), ᶕ㺑䟿ᖃᇦ⣜ᴹ㻛᧒⍻ᡆ⋑

ᴹ㻛᧒⍻ᰦབྷ➺⥛⍫ࣘⲴ⴨լᙗ(Linkie & Ridout, 

2011)Ǆ䲿ᵪ䘀㹼1,000⅑ਾᗇࡠ䟽ਐᤷᮠ઼䴦࠶ᐳⲴ

ḷ߶䈟ᐞ, 䈕᷀࠶൘R 3.5.3〻ᒿѝⲴ“overlap”व䘋

㹼(Fiske & Chandler, 2011)Ǆ 

 

3.1  大熊猫潜在栖息地分布结果 

ⲭ≤⊏㠚❦؍ᣔ४᧒⍻ࡠབྷ➺⥛Ⲵս⛩ྲമ1

ᡰ⽪ǄṩᦞMaxEnt⁑ර傼䇱㔃᷌(AUC = 0.939)ਟ⸕, 

⁑රᤏਸ〻ᓖ㢟ྭ, 亴⍻㋮ᓖ儈ǄMaxEnt⁑රሩབྷ

➺⥛▌൘Ṇ᚟ൠ࠶ᐳ㤳തⲴ䇑㇇㔃᷌㺘᰾, ⲭ≤⊏

؍བྷ➺⥛Ṇ᚟ൠ䶒〟Ѫ885.8  km2, 㓖ঐ޵ᣔ४؍

ᣔ४ᙫ䶒〟Ⲵ48.2%Ǆབྷ➺⥛ѫ㾱࠶ᐳ൘؍ᣔ४Ⲵ

Ṩᗳ४, 䘌⿫᷇㕈ት≁४(മ2)Ǆ৲о⁑ර䘀㹼Ⲵ⧟

ຳਈ䟿ᵳ䟽ᱮ⽪, ᖡ૽བྷ➺⥛࠶ᐳⲴѫ㾱⧟ຳഐᆀ

Ѫ⎧ᤄ(䍑⥞٬ = 36.1%), ަ⅑Ѫ䐍ት≁⛩䐍⿫(䍑

⥞٬ = 26.8%), ᇦ⣜ᱟ੖ࠪ⧠ሩབྷ➺⥛Ṇ᚟ൠᴹ

аᇊ▌൘Ⲵᖡ૽(䍑⥞٬ = 12.1%), එᓖሩབྷ➺⥛

Ṇ᚟ൠ䘹ᤙᖡ૽䖳ሿ(䍑⥞٬ = 0.8%)Ǆ 

 

 
 

图1  甘肃白水江国家级自然保护区大熊猫探测位点分布图 
Fig. 1  Distribution of giant panda detection sites in 
Baishuijiang National Nature Reserve 

 
 

图2  基于红外相机位点数据计算出的白水江国家级自然保

护区大熊猫栖息地范围 
Fig. 2  The estimated habitat range of giant panda across 
Baishuijiang National Nature Reserve based on the camera 
stations 

 

 
 
图3  基于18只家犬的GPS项圈数据计算的白水江国家级自

然保护区的家犬活动范围 
Fig. 3  The estimated distribution of dogs across Baishuijiang 
National Nature Reserve based on the tracking movements of 
18 dogs 

 
3.2  家犬活动范围估计 

MaxEnt⁑රⲴAUC٬Ѫ0.874, 㺘᰾⁑රᤏਸ

〻ᓖ㢟ྭ, 㔃᷌߶⺞ᓖ䖳儈Ǆ⁑ර䗃ࠪ㔃᷌㺘᰾ⲭ

ᇦ⣜Ⲵ⍫ࣘ㤳തѪ861.2  km2, 㓖ঐ޵ᣔ४؍⊐≥

ᣔ؍ᣔ४ᙫ䶒〟Ⲵ47.6%Ǆ⍫ࣘ㤳തѫ㾱䳶ѝ൘؍

४ཆ䜘, 䐍⿫䚃䐟઼ት≁⛩䖳䘁Ⲵ४ฏ(മ3)Ǆᖡ૽

ᇦ⣜⍫ࣘ㤳തⲴѫ㾱ഐᆀѪ䐍⿫䚃䐟Ⲵ䐍⿫(䍑⥞

٬ = 56%), ަ⅑Ѫඑᓖ(䍑⥞٬ = 20.3%), ἞᷇㊫

රሩᇦ⣜⍫ࣘ㤳തⲴᖡ૽䖳ሿ(䍑⥞٬ = 0.6%)Ǆ 

3  结果 
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图4  白水江国家级自然保护区家犬活动范围与大熊猫栖息

地重叠区域 
Fig. 4  The overlap between dogs’ home range and giant 
pandas’ distributions in Baishuijiang National Nature Reserve 

 

 
 
图5  大熊猫在无家犬探测点(黑色实线)和有家犬探测点(蓝
色虚线)的日节律活动。P < 0.05表明有显著性差异。 
Fig. 5  Species’ daily activity between sites which dog abse-
nce (black continuous curves) and dog appearance (blue 
curves). Significant relationships (P < 0.05) are indicated by 
asterisks. 

 
3.3  大熊猫和家犬活动范围的重叠 

ሶབྷ➺⥛Ṇ᚟ൠоᇦ⣜⍫ࣘ㤳ത൘ArcGISѝ

࡙⭘ᐕާ‘overlap’䘋㹼ਐ࣐, 㔃᷌㺘᰾(മ4), ᇦ⣜

⍫ࣘ㤳തоབྷ➺⥛▌൘Ṇ᚟ൠ䟽ਐ䜘࠶սҾ؍ᣔ

४޵䜘, ަ䟽ਐ४ฏ䶒〟Ѫ517.8 km2, 㓖ঐབྷ➺⥛

▌൘Ṇ᚟ൠ䶒〟Ⲵ58.4%, ঐ؍ᣔ४䶒〟Ⲵ28.2%Ǆ 

3.4  家犬对大熊猫日活动节律的影响 

൘⋑ᴹᇦ⣜⍫ࣘⲴս⛩, བྷ➺⥛Ⲵᰕ⍫ࣘѫ㾱

䳶ѝҾ10:00–12:00 (മ5)Ǆ൘ᴹᇦ⣜⍫ࣘⲴս⛩, བྷ

➺⥛Ⲵᰕ⍫ࣘѫ㾱䳶ѝҾ6:00–8:00, ަ䟽ਐᤷᮠ 

(Δ)Ѫ0.312, ᒦфє㘵ѻ䰤ⲴP٬Ѫ0.033, 㺘᰾є

⿽ᶑԦлབྷ➺⥛ᰕ⍫ࣘ㢲ᖻᴹᱮ㪇ᙗᐞᔲǄ 

 

ᵜ⹄ウԕⲭ≤⊏؍ᣔ४ᇦ⣜ሩབྷ➺⥛Ⲵᒢᢠ

Ѫ⹄ウⴞḷ, ᧒ウᇦ⣜䘋᷇४⍫ࣘሩབྷ➺⥛Ṇ᚟ൠ

Ⲵᖡ૽㤳തԕ৺ᇦ⣜ሩབྷ➺⥛ᰕ⍫ࣘ㢲ᖻⲴᖡ૽Ǆ

⹄ウ㔃᷌㺘᰾ᇦ⣜൘؍ᣔ४Ⲵ⍫ࣘ㤳തоབྷ➺⥛

▌൘Ṇ᚟ൠ䟽ਐⲴ䶒〟㓖ঐ؍ᣔ४䶒〟Ⲵ28.2%, 

⁑ර亴⍻ⲴAUC٬䜭䎵䗷0.87, 䇱᰾⁑ර亴⍻㔃᷌

ਟؑ, 㺘᰾؍ᣔ४ઘ䗩⽮४ᮓޫⲴᇦ⣜ሩ؍ᣔ४޵

བྷ➺⥛Ӿᰦ䰤઼オ䰤к䜭ᆈ൘▌൘Ⲵေ㛱Ǆ 

ᡁԜሩབྷ➺⥛▌൘Ṇ᚟ൠⲴ⹄ウ㔃᷌㺘᰾, ⎧

ᤄ઼ት≁⛩ᱟᖡ૽བྷ➺⥛Ṇ᚟ൠⲴѫ㾱ഐ㍐Ǆ؍ᣔ

४޵䚃䐟ᔪ䇮ਟ㜭Պ᭩ਈབྷ➺⥛Ṇ᚟ൠⲴ䘲ᇌᙗ

઼Ṭተ(He et al, 2019), 䘈ਟ㜭Պ䙐ᡀ⧟ຳ⊑ḃ

(Zhao et al, 2019), ߿ቁ䱴䘁἞᷇㾶ⴆ(Zhang et al, 

2018), 䲀ࡦ䚃䐟ઘതㄩᆀ⭏䮯ㅹ(Zhao et al, 2019)Ǆ

Ӿབྷ➺⥛Ṇ᚟ൠ࠶ᐳ㤳തᶕⴻ, 㓖ঐᮤњⲭ≤⊏؍

ᣔ४䶒〟Ⲵ48.2%Ǆޘഭㅜഋ⅑བྷ➺⥛䈳ḕᮠᦞᱮ

⽪ⲭ≤⊏؍ᣔ४࠶ᐳᴹབྷ➺⥛110ਚ, ঐ⭈㚳ⴱ䟾

⭏བྷ➺⥛ᙫᮠⲴ83.3%Ǆབྷ➺⥛ѫ㾱࠶ᐳҾ؍ᣔ४

Ⲵѝ儈⎧ᤄ઼䐍ት≁⛩䖳䘌Ⲵ४ฏ, 䘉ҏ઼ѻࡽⲴ

⹄ウ㔃᷌สᵜа㠤(嗊᰾᰺ㅹ, 2015)Ǆ൘ᵜ⹄ウѝᡁ

Ԝਁ⧠བྷ➺⥛࠶ᐳሩඑᓖǃ⋣⍱ㅹ⧟ຳഐᆀн᭿ᝏ, 

ᡁԜⲴ⹄ウ䘋а↕᨝⽪Ҷᖡ૽བྷ➺⥛Ṇ᚟ൠ࠶ᐳ

Ⲵ⧟ຳഐ㍐, 㘳㲁ࡠཊഐ㍐Ⲵᖡ૽ሩᔪ・ањޘ䶒

Ⲵ؍ᣔṶᷦ㠣ޣ䟽㾱Ǆ 

Ӫ㊫⍫ࣘሩབྷ➺⥛Ṇ᚟ൠⲴᖡ૽ਟ㜭ᱟ⭡Ҿ

㙅֌ǃ᭮⢗ǃӔ䙊ǃಚ丣ᡆަԆ৏ഐ䙐ᡀⲴ, ᇦ⣜

֌ѪӪ㊫⍫ࣘሩҾབྷ➺⥛Ṇ᚟ൠᒢᢠⲴа⿽༽ᵲ

ᯩᔿ, ൘䗷৫Ⲵ⹄ウѝᑨᑨ㻛ᘭ㿶Ǆ൘䇑㇇བྷ➺⥛

▌൘Ṇ᚟ൠ࠶ᐳᰦᡁԜሶᇦ⣜֌Ѫ⧟ຳਈ䟿ᑖޕ

٬Ѫ12.1%, 䈤⥞රѝ, ਁ⧠ᇦ⣜൘ަѝⲴ䍑⁑ࡠ

᰾ᇦ⣜ሩ؍ᣔ४޵བྷ➺⥛Ṇ᚟ൠҏᴹаᇊⲴᖡ૽Ǆ

ᵜ⹄ウѝⲴᇦ⣜ѫ㾱ᱟ⭡؍ᣔ४᷇޵㕈⽮४ት≁

侢ޫ, ቭ㇑⹄ウ㔃᷌ᱮ⽪ᇦ⣜⍫ࣘ४ฏѫ㾱ത㔅ት

≁⛩઼䱴䘁䚃䐟, նҼ㘵⍫ࣘ䟽ਐ४ฏӽ❦ঐࡠབྷ

➺⥛Ṇ᚟ൠ䶒〟Ⲵ58.4%, ∄ֻ䎵䗷аॺǄབྷ䟿⹄ウ

4  讨论 
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ਁ⧠, ণ֯ᇦ⣜Ⲵᇶᓖᖸվ, ҏՊሩ䟾⭏ࣘ⢙Ⲵオ

䰤࠶ᐳ䙐ᡀᖡ૽, ൘ᇦ⣜о䟾⭏ࣘ⢙ޡᆈⲴ४ฏ, 

䟾⭏ࣘ⢙ਟ㜭䎻ੁҾഎ䚯ᇦ⣜Ⲵ⍫ࣘ㤳ത(Elith et 

al, 2010)ǄѻࡽⲴ⹄ウҏ䇱ᇎབྷ➺⥛ੁٮҾഎ䚯֯

⭘ᇦޫࣘ⢙ᒢᢠ䗷ⲴṆ᚟ൠ(兿䖵᮷, 2016)Ǆ൘ᵜ⹄

ウѝ, ᖡ૽བྷ➺⥛Ṇ᚟ൠⲴѫ㾱ഐ㍐Ѫ⎧ᤄ, ަ⅑

ᱟ䐍䚃䐟Ⲵ䐍⿫Ǆ⭡ҾӪ㊫ሩҾᇦ⣜Ⲵ侢ޫ֌⭘, 

ሬ㠤ᴹⓀⓀнᯝⲴ伏⢙׋㔉, ഐ↔ᖸਟ㜭↫ӑ⦷䖳

վ, ᇦ⣜ᮠ䟿ਟ㜭Պᤱ㔝໎࣐, ሬ㠤ᇦ⣜ሩҾབྷ➺

⥛Ⲵᖡ૽֌⭘ਟ㜭㻛䘋а↕᭮བྷǄѻࡽⲴ⹄ウ㺘᰾

਼ฏ䟾⭏ପңࣘ⢙ਟ㜭䟷ਆн਼Ⲵㆆ⮕ᶕᓄሩᇦ

⣜, 䲔Ҷ᭩ਈަԆ⢙⿽ሩṆ᚟ൠⲴ࡙⭘, 䟾⭏ࣘ⢙

䘈ਟ㜭᭩ਈᰕᑨ⍫ࣘ , ԕ㔤ᤱᆳԜⲴ⍫ࣘ㤳ത

(Silva-Rodríguez et al, 2010)Ǆ൘ᵜ⹄ウѝབྷ➺⥛൘

᧒⍻ࡠᇦ⣜Ⲵս⛩઼⋑ᴹ᧒⍻ࡠᇦ⣜Ⲵս⛩ᰕ⍫

ࣘ㢲ᖻާᴹᱮ㪇ᐞᔲ, 䘉⿽ᐞᔲਟ㜭ᱟ⭡Ҿᇦ⣜൘

Ⲵࠪ⧠ሩབྷ➺⥛ӗ⭏Ҷ䍏䶒ᖡ૽, 㘼ࣘ⢙޵ᣔ४؍

,  Ⱐ
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