
ܿੇεᏢғࣽڮᏢسᅺγፕЎܿੇεᏢғࣽڮᏢسᅺγፕЎܿੇεᏢғࣽڮᏢسᅺγፕЎܿੇεᏢғࣽڮᏢسᅺγፕЎ    

    

    

    

ϻڋۀѠଯξҖႵϻڋۀѠଯξҖႵϻڋۀѠଯξҖႵϻڋۀѠଯξҖႵȐȐȐȐMicrotus kikuchiiȑȑȑȑРᒃРᒃРᒃРᒃྣ៝ჹྣ៝ჹྣ៝ჹྣ៝ჹηжޑηжޑηжޑηжޑ                                            

ԋߏวػϐቹៜԋߏวػϐቹៜԋߏวػϐቹៜԋߏวػϐቹៜ    

Effect of male care on offspring development in the monogamous 

Microtus kikuchii    

    

    

    

 ܴ܃ླྀܴ܃ླྀܴ܃ླྀܴ܃ғǺǺǺǺླྀزғࣴزғࣴزғࣴزࣴ

Yi-Ming Yang 

 ৰؼৰ݅ؼৰ݅ؼৰ݅ؼᏤ௲ǺǺǺǺ݅ࡰᏤ௲ࡰᏤ௲ࡰᏤ௲ࡰ

Dr. Liang-Kong Lin     

    

    

ύ҇୯ύ҇୯ύ҇୯ύ҇୯ 100ԃԃԃԃ 8 ДДДД



ठᖴठᖴठᖴठᖴ    

ҁፕЎֹޑԋǴ२Ӄाགᖴޑ൩ؼ݅ࢂৰԴৣӧჴᡍࣴزаϷ

ፕЎኗቪࡰޑᏤǴၹΞၹޑፕᆶਠ҅ǴӕਔΞाԆᏢਠ٣ޑ

୍ǴԴৣாٌधΑǶᗋԖٰᔅךα၂ޑӚঁہǴҁਠڑޑຽ҇Դ

ৣǵࣽࡀεޑᇖৎㅹԴৣǵғύЈޑᎄᒴڻԴৣǵৣεޑ✎ᢝԴ

ৣǶգॺගрࡌޑǴᡣޑךፕЎӧև׳ԖᇥܺΚǴΜϩགᖴǶ 

ӣ२ΟԃزࣴޑғఱǴډڙӚБ៝ྣޑᆶᔅԆǶғଯੇܘ၂ᡍ

ઠޑઠЬҺ݅ԓֻЬҺǵҺޑઠЬҺӆЎЬҺǵጰεঢǵε

ঢǵՆεঢᆶλ࠰ߓߙǴჹךܭॺ೭٤ξჴᡍޑᏢғॺᕴߚࢂத

Ӧྣ៝Ƕഁჴᡍޑ࠻ӚՏԋǴӧՉࡹڐշӭඁޑऍǵፕЎঅ

҅ගٮӭཀـϷΓғᡍޑгጎᏢߏǵӺҥᏢߏǵຽЎᏢߏǵࡹ

অᏢߏǵηکᏢߏǴᔅԆрഁѦϷѠൔԖӚᅿੱᓐޑ၃൛ǵҏ

൛Ǵਜ਼ᓪᏢߏӧξၡޑᎯᎭᆶഁѦჴᡍޑᏹբڐޑշǴᕴࢂதத

࣮όډΓޑৎᗶᏢߏǴჴᡍޑ࠻ΒԴᗥ-neckǴӧीᗋԖፕЎ

ҖႵעǴќѦǴߏ၈ᏢػޑԶගԐᚆᙍࡋঅ҅ᆶፕǴаϷᏹമၸޑ

៝ளޥۡޑᲹᆶ܃ᓉǶགᖴգॺޑႴᓰᗋԖଯܩЋǴᡣךӧന

ӕᏢॺޑதЈЪճӦቪֹፕЎǶձགᖴӅӕᏟᏯߚૈࢤ໘ޑࡕ

ܴದǵλᜢǵྼٵǵݰݰǵλआǵఁҜǴѠε݅ߘቺԴৣჴᡍޑ࠻

ऩǵ٫ॳǵન֖ᏢۊځдزࣴޑғǶමကόᜏᔅԆԴႵޑε



ᏢӕᏢॺǴKIWIǵӑǵ0+0ǵRedǴࢂ܈ӭԛᇤၖಭޑλᔅЋॺǴ

ഓǵ٫ǵ٫ฐǵܹፁǵߪᇬǵॕዅǵ։ҺǵൈБǵࢭەǵλǵ

ӼѳǵယٵٵǵքքǵঅӹǵλቅǵППǵηଈΓǴགᖴգॺԋࣁ

ӅҍǴଯξҖႵΨգॺǶ 

നךࡕाགᖴޑךৎΓǴૈᡏፊߏךයόӣৎǴӧङࡕᓨᓨޑЍ

ግǶ૽ޑԋᅺγֹޑёаคኁคቾךජշǴᡣޑᒲߎаϷ๏ϒ

ᗋԖ೭ࢤਔ໔аٰഉՔӧيޑ⣬ǴӧךനԪЈ഼דਔ๏ϒЍᆶ

ӼኃǴന໒ЈਔӅӕϩ٦഻৹ǴᡣךၡٰوᇸӭǶךΨाགᖴ

ғѴႵǴ๏ךᔅޑଫଯξҖႵǴᖴᖴգॺոΚޑය໔ਂᕇزࣴ

ךǴᡣ࣊឴ޑգॺࣁǴӢفЬޑ೭ጇፕЎࢂჴᡍኧᏵǶգॺޑߝᅆך

ॺёаჹ೭ဂёངΞΓޑλ׳ނΑှ٤٤Ƕ 

ᗋள߃୦ࣴޑ܌زҞࢂޑाᏢӵՖᐱҥࣴزǵቪൔǴ

ӣᏫǴᇡΑε୴ΓǴޑЎᏧǴᗋԖᅈᅈډόѝԖ৾ךࡕቼ۩Οԃࡐ

ჹނᗋࢂኬ૱ǴΨӵයᏢډΑࣴزᔈԖޑᄊکࡋБݤǶ܌аǴ

ΑǼௗΠٰךΓᇥǺᖴᖴգॺǴޑךᜢЈᗋԖᜢЈךԖ܌ाၟך

൩ࢂᗌӛΓғޑќঁ໘ࢤǶ    



ҞᒵҞᒵҞᒵҞᒵ    

ᄔा. ............................................................................................................ I 

Abstract ..................................................................................................... III 

ǵ1 ..................................................................................................... ق 

ΒǵᆶБ6 ........................................................................................ ݤ 

Οǵ่݀ ................................................................................................... 13 

Ѥǵፕ ................................................................................................... 24 

ϖǵୖԵЎ........................................................................................... 31 

Ϥǵ߄Ҟ ................................................................................................... 39 

ΎǵკҞ ................................................................................................... 40 

ᒵߕ 1ǵଯξҖႵႩᎦᆶᕷЈள ....................................................... 70 

 

    

    

    

    

    



 I 

 

ᄔाᄔाᄔाᄔा 

    ϩѲӧੇ2500ܘϦЁаޑѠଯξҖႵ ( Microtus kikuchii )Ǵ

ςܴࣁϻނޑڋۀᅿǴ٠ӧჴᡍޑ࠻ᢀჸύԖܴᡉޑ៝ྣ܄

ηжޑՉࣁǶҁჴᡍటፕΟঁୢᚒǺಃǵଯξҖႵޑ៝ྣ܄Չ

ᡂϯǻಃΒǵଯξҖޑΚૈࣁՉکػǵวߏԋޑցቹៜηжࢂࣁ

Ⴕޑ៝ྣ܄ՉࣁӧόӕࡋྕޑჹηжࢂցڀԖόӕޑቹៜǻಃΟǵ

ࢂ៝ྣ܄ցቹៜ҆Ⴕྣ៝ѴႵޑਔ໔ǻࣴزၸำஒଯξҖ

Ⴕ୮Ꭶٿܭᅿόӕྕ23 ) ࡋ oCϷ 15 oC )ǴᅿྕࡋᏹӚԖРᒃӸ

ӧаϷРᒃόӧٿಔǴаКၨόӕྕࡋΠٿಔޑѴႵӧԋߏǵวکػ

ՉૈΚࢂցڀৡ౦ǶӕਔǴᒵቹѴႵрғࡕ 3ВᒃжҖႵࢲޑ

Ƕჴᡍ่݀วǴਔ໔ޑࣁǴ٠КၨϦႵᆶ҆Ⴕӧྣ៝Չݩރ

ӧಃ 3-18Вស໔ǴԖРᒃӸӧޑѴႵӧᡏख़ǵԸߏǵߏ׀ǵࡕဌඓ

РᒃόӧಔձǶӧܭᡉεߏ 23 oCޑ୮ᎦྕࡋΠǴԖРᒃӸӧޑѴ

ႵܴᡉၨזᘐѪǴΨᡉၨૈזᙌ҅Ƕӧ 15 oCޑ୮ᎦྕࡋΠǴԖР

ᒃӸӧޑѴႵǵࡕဌ೩ܴᡉၨזϩᚆǵၨז໒ǴΨᡉၨԐр

ᙯޑբǶӧ 15 oCޑ୮ᎦྕࡋΠǴԖРᒃӸӧޑѴႵғӸᡉ

ଯܭРᒃόӧޑѴႵ(93% vs. 16%)Ǵՠࢂӧ 23 oCޑ୮Ꭶᕉნؒ߾Ԗ

ᡉৡ౦Ƕᒃжྣ៝Չࣁਔ໔ϩǴϦႵޑӸӧ٠όቹៜ҆Ⴕ
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ჹѴႵ៝ྣޑՉࣁਔ໔ǶၸՉࣁᢀჸวǴϦႵჹηж߄р

ᇒޮǵјӣǵЛЬྣ៝ޑՉࣁǶҁࣴزวǴϦଯξҖႵჹ

ηжගޔٮௗ៝ྣޑՉࣁǴᙖԜቚуηжޑԋߏǵวػᆶՉૈࣁΚǴ

٠ᔅշ҆ႵӅӕኟػвႵǴගଯѴႵғӸǶӧय़ᖏեྕᕉნਔǴ܄

ྣ៝ჹηжޑਏܴ׳ᡉǶ 

 

ᜢᗖຒǺଯξҖႵǵ៝ྣ܄ǵԋߏวػǵՉૈࣁΚ 
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Abstract 

Living in Taiwan at altitudes above 2500 meters, Microtus kikuchii is 

documented as a monogamous species. In captivity, male parental care 

behavior has been observed. In this research, I studied three questions: 1) 

does the presence of male care by the father influence behavioral 

development and physical growth of offspring? 2) does male care affect 

offspring development differently between higher and lower temperature? 

and 3) does father presence influence time spent of female on offspring?  

This experiment was conducted in the animal room and involved two 

groups (father present and father absent) at two different temperatures 

(15°C and 23°C). I observed and recorded growth, development, and 

locomotion ability for each pup from birth to 30 day-old. Time spent of 

different behaviors by parents was compared through video-recording for 

three days after pup was born. Results showed that presence of father has 

influences on body weight, ear length, tail length, hind foot length of 

pups during 3-18 postnatal days. In the 23°C treatment, weaning and 

righting behavior of pups was displayed significantly earlier in father 

presence group. In the 15°C treatment, digits separating, eyes opening 
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and pivoting behavior of pups was displayed significantly earlier. 

Survival rate of pups was significantly higher in father present group 

(93% vs. 16%) at 15°C treatment, but not at 23°C. The presence of males 

has no influence the time spent for caring pups of females. 

Video-recording reviewed male behavior such as huddling over, 

retrieving and grooming offspring. This study showed that male voles 

provided direct care that enhanced growth, development and locomotion 

ability of pups. Survival rate was also improved by helping females to 

raise offspring. Effects of male parental care to offspring were more 

obvious in lower temperature treatment. 

 

Key word: Microtus kikuchii, male care, development, locomotion ability 
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ǵǵǵǵقققق 

   থ٢ޑނஆଛࡋڋϩԋ܄ᆶӕଫሟ܄ኧԛଛჹ٠ᕷޑ

ϻڋۀ (monogamy)Ǵ܄ᆶӕဂύޑኧଫሟ܄ଛჹ٠ᕷޑ

ϻӭڋۀ (polygyny)Ǵ܄ᆶҺՖሟ܄ଛჹǴ٠ӧଛჹؒࡕԖ܄ុ

ǶჴՉϻ(Clutton-Brock, 1989 ) (promiscuity) ڋஆޑᜢ߯ߧՔޑ

ӭޑڋۀথ٢ނᅿᜪ՞ӭኧǴவ܄ᢀᗺԶقǴឦܭॊஆଛࡋڋ

 ,Dawkins and Carlisle, 1976; Trivers ) ࣁᒃжྣ៝Չ߄ၨό܄ޑ

1985 ) ǶԶՉϻۀஆଛޑڋথ٢ނϐКٯϿܭ 3%  ( Kleiman, 

1977)Ǵՠ܄ჹܭηжྣ៝ޑՉܴ߾ࣁᡉёـǶޑ܄ᒃжၗ 

( male parental investment ) ۓကࣁȨӢࣁޑ܄Ӹӧࢂ܈ՉࣁǴԶ

ቚуηжғޑӸࡋȩ( Kleiman and Malcolm, 1981 )ǴԜՉࣁ೯

தຎࣁϻۀஆଛޑࡋڋቻϐǶ 

    Рᒃྣ៝ ( paternal care ) ӧՉࣁǵғޗکҬჹηж

рࡰ Ԗቹៜ ( Wuensch, 1985 ) ǶKleiman and Malcolm ( 1981 )ڀ

ቹޑჹηжԖғ )ޑௗޔࣁεᜪǺᜪٿၗёаᘜᜪԋᒃж܄

ៜ )Ǵхࡴᇒᕭ ( huddle ) ( ᙟᇂӧηжي )ǵЛ ( groom )ǵј

ӣѴႵ ( retrieve )ǵၯᔍ ( play )ǵගٮ१ނ ( provision )Ǵ೭ᜪՉ

ࢲӸޑቚуηж ) ޑ໔ௗࣁǶќᜪډӧ୮ᎦᕉნΠܰᢀჸࣁ
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 )ǴхࡴᑐணᆶணޑᆢៈǵٛᑇѦእǵߥፁၗྍǵߥៈሟ܄Ƕ 

ၸѐزࣴޑǴჹܭჴՉϻޑڋۀ៲ᏁҞނϐ៝ྣ܄Չࣁ

ӭԖǴӵǺКၨϻޑڋۀӦύੇλৎႵ ( Mus spretus ) ک

ϻӭޑڋۀλৎႵ ( M.musculus ) 2ᅿόӕஆଛޑࡋڋႵکჹځη

жݩރ៝ྣޑǴჴᡍวӦύੇλৎႵКၨӭޑਔ໔ӧјӣѴ

ႵکᆢணҤǹ࣬ϸޑǴλৎႵ߾Кၨӭޑਔ໔ӧճρՉࣁ

ǶќѦǴ( Cassaling et al., 2010 ) ( ࡩǺҶ৲ǵӞǵᅵǵٯ )

рӧணύഉՔ٠Ъᆷ߄ПႵ ( Meriones unguiculatus ) ҭߏ܄

ࢂǶRymer ( 2009 ) ᢀჸҭ ( Elwood, 1975 ) ࣁՉޑЛٽᔅԆѴک

ϻޑڋۀદႵ ( Rhabdomys pumilio ) ǴวႵתᄽࡰЇѴႵ

၂ཥ१ޑނख़ाفՅǴ٠௲ᏤѴႵӧόӕۑ१Ҕόӕޑ१ނǶଭ

ၲуථуѮႵ ( Hypogeomys antimena ) ޑႵӧΕᘪ१ଯঢ়ਔǴ

ᙖҗᕭอᆶѴႵޑຯᚆکቚуޑיጄൎٰफ़եѴႵޑਂ१ 

( Sommer, 2000 )ǶGoldingay ( 2010 ) ӧഁѦᢀჸډǴϺࡕ 3ঁλਔ

ϣอᓐវ ( Petaurus breviceps ) ޑႵ੮ӧணϣഉՔѴႵǴٛЗ

ᡏྕၸեޑวғǶ 

    ޑނวػኳԄຎڀࣁഢނᅿ่ک܄ӝᒃжྣ៝ǵ୷Ӣǵᕉ

ნӢη่݀ޑ ( Morrison et al., 1977; Calvert et al., 1984; Creighton 

and Strauss, 1986; Millar and Millar, 1989 ) ǶࣁΑ܄РᒃӸӧޑ
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ਏǴDudley ( 1974 ) ауԀқىႵ ( Peromyscus californicus ) ࣴࣁ

ٿಔǴ٠ᒵٿᆶ҆ᒃൂᐱྣ៝៝ྣ܄ჹຝǴஒჴᡍಔձϩԋԖز

ಔѴႵޑᡏख़ᡂϯǴ่ ݀วԖޑ៝ྣ܄ѴႵӧᡏख़ԋߏࢂԖᡉ

ޑቚуǶќѦǴԖᚈᒃྣ៝ߏޑПႵѴႵගԐ໒ǵوၡǵઠ

ҥǵڟᝅՉࣁวػ ( Elwood and Broom, 1978 ) Ƕ܄ᒃжྣ៝Ψ

ёаቚуѴᡏޑӸࢲǴрғᆶߏεӸޑࢲуԀқىႵѴᡏኧǴว

ԖРᒃޑӸӧǴᆂηжӸޑࢲКٯԖ71.4%ǴԶРᒃόӧޑᆂኧǴ

ѝԖ9%ᆂηжӸࢲ ( Gubernick and Teferi, 2000 ) Ƕ

Wynne-Edwards and Lisk ( 1989 ) ࣴزᒵ֢МЛىႵ ( Phodopus 

campbelli ) Ѵᡏऩӧྕ21ࡋoCᚈᒃྣ៝ޑݩΠǴ95%ޑѴᡏёа

ճډߏᘐѪǹऩРᒃόӧޑಔձǴഭ47%ޑѴᡏёаճډߏᘐѪǶ

ྕࡋᏹΠफ़4ډoCǴРᒃόӧޑಔձѝഭ32%ޑѴᡏёаճߏ

ᕉნΠՉჴᡍǴҭஒჴᡍಔձϩԋԖޑᘐѪǶ୮ᎦદႵӧъΓπډ

܄Ӹӧᆶ܄όӧٿಔ٠Ӛձ୮ᎦӧঁٿόӕࡋྕޑΠǶࣴ วز

ӧྕࡋၨեޑᕉნΠǴԖޑ៝ྣ܄ѴႵϐԋߏೲܴᡉКၨז 

( Schradin and Pillay, 2005 ) Ƕ 

    ќѦǴϻ҆ڋۀႵྣ៝ޑՉزࣴࣁǴОξႵ ( Neotomodon 

alstoni ) ҆ႵӢϦႵᔅԆྣ៝ѴႵǴځჹѴႵޑᇒᕭਔ໔෧ϿǴ

ᆪ ( sniff ) ѴႵکᔅԆЛޑᓎࡋΨΠफ़ ( Luis et al., 2004 ) Ƕ
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Woodroffe and Vincent ( 1994 ) මගр៝ྣ܄ёа෧ᇸ҆Ⴕޑথػ

πբໆǴёғౢၨख़ࢂ܈ၨӭޑηжǶFeron and Gouat ( 2007 ) ҭࡰ

р៝ྣޑ܄Չࣁёа෧Ͽሟ܄ӧྣ៝ηжૈޑໆǴ٬ሟ܄Ԗ

ၨӳૈޑໆፓǴᕭอӆԛғౢޑ໔႖ਔ໔Ƕவ܄Ӹӧᆶ܄όӧ

ޑᐱྣ៝4ଫаൂݤᒃ҆ႵคൂޑႵىᏹբಔձჴᡍΠǴуԀқޑ

ѴᡏǹԶԖ܄ഉՔޑሟႵѳ֡ғ໔႖37ࣁϺǴอيൂܭሟႵ53ޑ

Ϻ ( Cantoni and Brown, 1997 ) Ƕ 

    ѠଯξҖႵȐ Microtus kikuchii ȑࣁѠԖᅿǴЬाϩѲܭ

ܘੇ 2500ϦЁаϐଞǵᗡယ݅ϷаҏξጂԮࣁЬޑғӦȐֆ

ണǴ1998ȑǶӧഁѦǴϦ҆ႵޑКٯᖿ߈ 1:1 (ֈۏḋǴ1990)ǹࢲ

ጄൎख़᠄ޑຝрӧሟঁᡏ໔Ǵ٠Ъόӕঁᡏѝᆶ 1ଫ౦ঁ܄ᡏ

วғख़᠄ȐֆണǴ1998ȑǶഋՙণȐ2006ȑჹଯξҖႵՉଛჹ

ෳ၂ǴჴᡍวӧᚈᒃଛჹύǴႵஒѴࣁѴՉػаϷᒃηࣁՉޑ

ႵјӣԛኧޑКٯၨሟႵӭǴႵௗηжޑਔ໔کሟ࣬܄ӕǴᡉҢ

ႵڀԖଯػޑࡋѴՉࣁǶճҔ༾ᒿᡏ୷ӢȐmicrosatellite DNAȑ

ჴӧԃԛғۑύǴଫଯξҖႵ܄ѝൂکଫሟঁ܄ᡏଛჹ

( ֆᄪಅǴ2007 )ǶၸഁѦᢀჸᆶჴᡍаϷϩηᒪޑᏵǴᡉ

ҢѠଯҖႵࣁϻނޑڋۀᅿǶӧѠǴଯξҖႵࣁჴՉ

ϻޑڋۀくᏁҞނǴ٠Ъ߄рޑ៝ྣ܄ՉࣁǴߚࡺதӝٰ
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РᒃӸӧჹѴႵޑਏǶ 

    ҁࣴزΏၸ࠻ϣޑ୮Ꭶǵගٮкޑى१ނᆶНǵؒԖᘪ१ޑޣ

ᕉნǴٰᔠຎ៝ྣ܄ՉࣁჹηжޑӸࢲᆶԋߏวޑػቹៜǶҁࣴز

Ҟޑջ 3ঁୢᚒǺ1. ଯξҖႵޑ៝ྣ܄Չࢂࣁցቹៜηж

ӧКࣁՉޑ៝ྣ܄วǻ 2. ଯξҖႵޑΚૈࣁՉکػวߏԋޑ

ၨեྕޑᕉნύჹηжޑԋߏวࢂػցڀԖόӕޑቹៜǻ3. РᒃӸ

ӧࢂցቹៜ҆Ⴕྣ៝ѴႵޑਔ໔ǻ 
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ΒΒΒΒǵǵǵǵᆶБݤᆶБݤᆶБݤᆶБݤ 

1. ႩᎦႩᎦႩᎦႩᎦᕉნᕉნᕉნᕉნ 

ᑜϘངໂӝξܿঢ়Ӧ ( чጎࠄԖჴᡍঁᡏٰࣣԾ܌

24o08’ ܿ 121o17’ ) Ǵ܌Ԗਂਆࢲᡏࣣ౽ԿܿੇεᏢғࣽڮᏢس

܊ނύႩᎦǴഁѦਂਆය໔Ծ 2009ԃ 3ДԿ 2011ԃ 3ДǶӝ

ξୱϐԃѳ֡ྕ5.5ࣁʚǴځύѳ֡നଯྕࡋӧ8Дҽය໔Ǵ

ྕࣁ 19.1±0.9ʚǴβᝆྕࡋ(10cm)ࣁ 14.9±0.9ʚǴԶѳ֡നե

ӧࢂྕ 1ДҽǴྕԖ-1.3±2.1ʚ ( ESRI, 2011 ) Ƕ 

வഁѦӣޑҖႵঁᡏӃൂᐱ୮Ꭶӧܴޑ polycarbonate

Ꭰ౯ࠠεႵ᠈ (ελࣁ 46 × 24.5 × 20 cm3 )Ǵࡋྕޑ܊ނۓӧ

23oC ( ILAR, 2010 )ǶሟႵൂᐱᎦӧႩᎦጃύԿϿ 1ঁДǴаղᘐ

ჹηࡋӧၨեྕ៝ྣ܄ҁჴᡍటܭѦᚶѫǶҗഁܭցςࢂ

жޑቹៜǴࡺϩঁᡏӧଛჹྕࡡډ౽߾ࡕ 15 oCޑհᙒᘕύ୮ᎦǶ

ԋႵВᗯ१ 20լ१ނǴНؒ߾Ԗज़ໆǶႩᎦᕉნޑమዅࣁ߾ 1

ڬ 2ԛǶ٬ߦࣁଯξҖႵૈӧ܊ނύՉᕷǴԐ 6ᗺߝᐩǴ

ఁ 8ᗺᅝᐩǴឦܭқϺԖ 14λਔǴڹఁԖ 10λਔ ( શդྍǴ

1997 )Ƕว҆ႵғࡕػǴஒᒃжکѴႵӕ౽ԿܴЪၨεޑ

ᓸլΚጃύ (ελࣁ 55 × 30 × 30 cm3 ) ( კ 1 )ǴаߡᢀჸᆶՉ
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ჴᡍᏹբǶ 

 

2. ଯξҖႵଛჹᆶჴᡍϩಔଯξҖႵଛჹᆶჴᡍϩಔଯξҖႵଛჹᆶჴᡍϩಔଯξҖႵଛჹᆶჴᡍϩಔ 

ᡏǴ҆ႵӧၸঁޑѦӣഁܭ     1ঁДаൂޑᐱႩᎦࡕǴ

ӵ݀ؒԖϩǴ߾ஒځຎࣁёଛჹঁޑᡏǴऩϦႵ१҅த߾ಃ 2

Ϻࡕ൩ёଛჹ܌ҔǶӧഁѦਂਆঁᡏਔǴऊ 5ϦЁ 1ঁഐ

ٝǴࡺӧ࣬ޑ߈ഐٝϣϐঁᡏёૈԖՈጔᜢ߯ǶଛჹਔǴࣁΑ

ᗉխ߈ᒃҬଛǴ٬Ҕόӕ௦Ӧᗺঁޑᡏ࣬ϕଛჹǶ 

    ଛჹֹԋޑϦ҆Ⴕऩӧଛჹࡕ 2ϺϝόᘐӦѺରǴܨ߾໒٠

ᆶځдঁᡏख़ཥଛჹǶϦ҆ႵᆂӧଆǴ٠рϕ࣬Лࢂ܈

ଆѦрޑՉࣁǴ߾ᇡࣁۓଛჹԋфǶςଛჹԋфޑϦ҆ႵǴऩ

ϐࡕрѺରՉࣁǴ߾ຎՉޑࣁᇸख़ำࡋբрόӕೀǶঁᡏ໔

ؒԖڙЪኧϩដࡕ൩ଶЗѺରޑຎࣁᇸࡋѺରՉࣁǴᆢ

ଛჹݩރǶঁᡏ໔ុѺରԶрڙޑݩǴ߾ຎࣁख़ࡋѺର

ՉࣁǴ٠ஒଛჹϦ҆Ⴕϩ໒ЪൂᐱႩᎦǶॊऩрख़ࡋѺରՉ

߾ჹǴϦႵܨԶࣁ ᐱ୮Ꭶൂ߾д҆ႵଛჹǴ҆Ⴕځӆᆶࡕයࢃ1 1

ঁДዴᇡคᚶѫࡕӆᆶځдϦႵଛჹǶ  

    ҆ႵᚶѫޑղձǴନΑᡏख़ВቚуѦǴ٢ᓐΨܴᡉεǶ

ଛჹࡕ ќ߾Ⴕᚶѫ҆ـǴऩ҂ڬ8 1ϦႵख़ཥଛჹǶऩ҆Ⴕԝ
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ΫǴϦႵ߾  д҆ႵଛჹǶځӆᆶࡕයࢃ1

ցԖቹࢂǵғࣁǵՉػวߏΑКၨРᒃӸӧჹηжӧԋࣁ    

ៜǴஒଛჹҖႵϩԋРᒃӸӧᆶРᒃόӧٿಔǴ٠ӃКၨಃ 1В

សޑѴႵӧӚෳॶࢂցӸӧৡ౦ǴаዴᇡѴႵ໔ޑৡ౦ࣁРᒃ

ѴᡏᆶР҆ᒃଆࡕಔձӧѴᡏрғޑቹៜǶРᒃӸӧޑ៝ྣ

୮ᎦǴډޔ 30ВសεǴӆᐱԾϩ໒୮ᎦǶԋࣁРᒃόӧޑಔձޑ

ኬҁԖ 3ᅿǺ1. ዴᇡ҆ႵᚶѫࡕǴܭғౢ ஒϦႵவڬ1

ႩᎦጃύ౽рǶ2. ҆Ⴕܭᚶѫය໔Ǵՠ܌ଛჹϦႵύԝΫǴӅ

2जǶ3.ഁ ѦਂਆঁᡏǴӧ܊ނ႖ᚆය໔ዴᇡᚶѫ҆ޑႵǴࢂ܈

ӧഁѦഐٝϣғౢ҆ޑႵǴӅ 3जǶРᒃόӧಔޑѴႵډΑ 30В

សࡕǴ൩ᆶ҆Ⴕϩ໒ᐱԾ୮ᎦǶ 

 

3. ჴᡍइᒵໆॶჴᡍइᒵໆॶჴᡍइᒵໆॶჴᡍइᒵໆॶ 

a. Ѧᄊቻϐԋߏวػ 

    ԋߏޑෳໆ௦Ҕᡏख़ ( body weight ) ǵᡏߏ ( body 

length )ǵԸߏ ( ear length )ǵߏ׀ ( tail length )ǵࡕဌඓߏ ( hind 

foot length ) ( Kitahara, 1995 )Ǵᡏख़ෳໆࣁВෳໆǴᡏߏǵԸ

߾ߏဌඓࡕǵߏ׀ǵߏ 3Ϻෳໆ 1ԛǶว߾ػᢀჸߏрΠߐ

У( upper and lower incisor eruption )ǵԸϾ໒௴ ( ear pinnae 
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unfolding )ǵ໒ ( eyes opening ) ǵࡕဌ೩ϩᚆ ( fore and 

hind digits separation ) ǵڀഢ᠋Κ ( hearing ) ᆶᘐѪ ( weaning )

ցࢂෳѴႵวрᖂៜǴᢀჸѴႵڙჹࢂ߾ղᘐޑϺኧǶ᠋Κޑ

ԖϸᔈǶᘐѪޑղᘐࣁӧಃ 18ВសஒѴႵᆶ҆Ⴕϩ໒ႩᎦ

24λਔǴӆᔠѴႵᡏख़Ԗคቚ෧ٰղձᘐѪᆶցǶѴႵрғ

Ϻࣁಃ 1ϺǴԋߏวػޑෳໆॶǴவѴႵಃ 1Вសډಃ 30

Вស 3Ϻෳໆ 1ԛǶෳໆࡕளޑډၗीᆉځԋߏೲ

( Instantaneous Growth Rate, IGR )ǴϦԄࣁǺ

r = (ln W� − ln W	) (t� − t	)⁄  ( Yamagishi, 1987 )Ƕ 

b. ՉૈࣁΚ 

ୖԵ Altman and Sudarshan ( 1975 ) ჹѴႵՉૈΚޑᔠෳ

ӅԖ 6Ǵ٠ӧϺԋߏวػᒵǴӕਔՉᢀჸǶ 

ᙌ҅ ( righting )ǺӃҔЋஒѴႵܭۓڰဎරރޑᄊǴܫЋ

ӧࡕ 5ࣾϣǴѴႵૈԾՉᙌᙯԋဎරΠǶ 

 य़Ƕ߄ᚆ໒ܩᓐ ( head lifting )ǺѴႵᓐܩ

ᙯ ( pivoting )ǺѴႵаԾρືࣁЈǴӛѰ܈ӛѓ౽ຬၸ 90

 Ƕࡋ

ǺѴႵӧ( clinging ) ߕ٩ य़ଶ੮௹ޑࡋ45 15ࣾаǶ 

Չو ( walking )ǺѴႵޔጕ౽ 5ϦϩຯᚆǶ 
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Չ ( climbing )ǺѴႵӧݽ य़ӛ౽௹ޑࡋ45 5ϦϩຯᚆǶ 

 

c. ᒃжྣ៝Չࣁਔ໔К 

    Ѵᡏрғಃ 2-4ϺǴճҔ DV ՉᒵቹǴӅ 3ϺǶқϺࣁ

Ԑ 6ᗺډఁ 8ᗺǴڹఁࣁఁ 8ᗺԿ႖ϺԐ 6ᗺǶԌ

ىόࡕ 1λਔکᗯ१ǵమޑਔ໔ ( Ԑ 10ᗺ ) ǴՉࣁᢀ

ჸਔ໔வԐ 11ᗺډ႖ϺԐ 7ᗺǴჴሞϩ 1Вޑλਔኧ

20λਔ ( 10λਔқϺᆶ 10λਔڹఁ ) ǶࣁΑೀᚳεޑᒵቹ

ၗǴஒ٬Ҕ Scan samplingՉڗኬаϷϩǶ 

ୖԵ Champagne et al. ( 2003 ) ک Champagne and Meaney 

( 2006 ) ჹ҆Ⴕྣ៝ѴႵਔޑՉࣁϩԋ 3Ƕ 

Ѧр ( no contact )Ǻջᒃжᚆ໒ணጃǴѴႵൂᐱ੮ӧணጃ

ύǶ 

Ьྣ៝ ( arch-backed nursing )Ǻջᒃж༈ևψǴЬஒ

ѴᡏܤΕᚶύǵᙟᇂӧѴႵБࢂ܈ჹηжՉЛǶ 

ཱུྣ៝ ( passive nursing )Ǻջ҆Ⴕаୁ፴ǵһᗯѪࢂ܈ᡣ

ѴႵᇘ៛ӧѦǶ 

    ᒃж៝ྣޑՉࣁλਔڗ 15ϩដՉϩǴᢀჸਔ໔வ

ᗺ 00ϩਔ໒ډۈ 15ϩǶ 1ϩដᒵ 1ԛǴᒵϣࣁΠ
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ٗ 1ϩដᒃжϦǵ҆ႵޑՉ߄ࣁǶࡺλਔԖ 16ၗǴ1

Ϻ 20λਔӅԖ 320ၗǶӆҔ 3ྣ៝ՉࣁಕуޑኧҞϩձ

ନа 320ǴߡёᕇளӚྣ៝ՉࣁВޑԭϩКǶଞჹൂᒃ҆

Ⴕǵଛჹ҆ႵǵଛჹϦႵКၨځ 3Չ܌ࣁਔ໔ϐԭϩКǶ 

d. ѴႵྕࡋፓ 

    ճҔआѦጕᡏྕᄳइᒵѴႵဎޑᡏࡋྕ߄Ǵவಃ 2Ϻ 

( খрғؒԖᡏЛᙟᇂ ) ډಃ 9Ϻ( ᡏЛ൳Яᙟᇂӄي )Ƕෳ

ໆᡏྕዴᇡѴᡏࢂᙟᇂӧϦǵ҆ႵΠБǴऩෳໆᡏྕᒃж

ς੮ΠѴᡏᐱԾᚆ໒ணጃǴ߾ᒃжӣணࡕ 15ϩដǴӆڗрѴ

ᡏՉෳໆǴ٠ӧ 10ࣾϣֹԋᒵǶ 

e. ीϩ 

    КၨРᒃӸӧᆶРᒃόӧٿಔѴႵޑԋߏෳໆኧᏵǴаѴ

ႵঁᡏൂࣁՏǴଞჹԖคРᒃྣ៝ᆶ୮Ꭶྕ2ࡋӢηՉᔠຎǴ

Ҕ two way repeated measure ANOVAᔠຎځቹៜǴऩԖᡉৡ

౦ਔǴ߾ӆ٬Ҕ Mann Whitney U-testפрԖᡉৡ౦ޑѴႵВ

សǶԶѴႵޑวػǵՉૈࣁΚϷᚈᒃՉࣁਔ໔ޑኧᏵࣣࣁ

Кၨಔձ໔ޑৡ౦Ǵ٬Ҕ Mann Whitney U-test ՉϩीǶ

ѴႵޑजғӸᆶηжኧғӸ٬߾Ҕ Fisher’s exact testՉ

ϩǶРᒃӸӧᆶցჹ 2-9ВសѴႵᡏྕޑቹៜǴ٬Ҕ
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Repeated Measures ANOVAϩीǶऩРᒃӸӧಔޑϦႵ

ӧჴᡍՉύԝΫǴ၀ᆂѴႵޑၗ߾ϩԿРᒃԝΫ1ϺǶ

ჴᡍՉύऩѴႵԝΫǴ߾ၗ߾ϩԿځԝΫ 1ϺǶ  
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ΟΟΟΟǵǵǵǵ่่่่݀݀݀݀ 

ҁࣴزՉය໔Ծ 2009ԃ 5ДԿ 2011ԃ 6ДǴӅଛ 22ჹǴғ

Α 26जǶӧ 23 oC୮ᎦྕࡋΠǴଛ 10ჹǴғΑ 12जǴځύ 2जࣁӕ

ଛଽೱុғ ǴౢឦܭРᒃӸӧಔԖ 6ज 11ଫǴځύԖ 2जࣁ 1вႵǴ

5जࣁ 2вႵǴ1जࣁ 3вႵǹРᒃόӧಔԖ 6ज 11ଫǴ5जࣁ 2в

ႵǴځύԖ 1जࣁ 1вႵǴঁٿಔձӅ 22ଫηжঁᡏՉϩǶӧ

15 oC୮ᎦྕࡋΠǴଛ 12ჹǴғΑ 14जǴځύ 2जࣁӕР҆Ǵឦܭ

РᒃӸӧಔԖ 8ज 17ଫǴځύԖ 1जࣁ 3вႵǴ7जࣁ 2вႵǹР

ᒃόӧಔԖ 6ज 12ଫǴځύԖ 1जࣁ 1вႵǴ4जࣁ 2вႵǴ1जࣁ

3вႵǴঁٿಔձӅ 29ଫηжঁᡏǶ 

 

1. ԋߏԋߏԋߏԋߏ 

җܭѴႵӧಃ 18ВសࡕӸࢲΠफ़Ǵԋीޑኬҁኧόჹ

ᆀǴࡺӧԋޑߏϩѝаѴႵಃ 3-18ВសࣁЬǴಃ 21-27Вសޑ

ၗܭ߾ፕޑϩǶ 

ӧѴႵಃ 3-18Вស໔ǴՉϩঁޑᡏኧǴӧ 23 oC୮ᎦྕࡋԖ

17ଫ(ឦܭРᒃόӧಔǺ8ଫǴឦܭРᒃӸӧಔǺ9ଫ)Ƕӧ 15 oC୮Ꭶ

Ԗࡋྕ 24ଫ(ឦܭРᒃόӧಔǺ9ଫǴឦܭРᒃӸӧಔǺ15ଫ)Ƕ
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ҽѴႵӧಃ 3ВសਔǴӢԸԚۘ҂ֹӄ໒คڗݤளԸߏǴࡺԸߏ໒

ಃࣁਔ໔ޑϩۈ 6ВសǶ 

 

ᡏख़ 

ѴႵӧрғಃ 1Вសޑᡏख़Ǵӧ 23 oCࢂ܈ 15 oCޑ୮ᎦྕࡋΠǴ

ӧРᒃӸӧᆶРᒃόӧޑಔձ໔ࣣคᡉৡ౦ (U-test, P>0.05)Ƕ 

Two way repeated measure ANOVAޑी่݀ᡉҢӧѴႵᡏख़

ӧಃ 3-18Вស໔ǴԖคРᒃӸӧᡉቹៜѴႵޑᡏख़ελ (F = 5.12, 

P =0.02) ( ߄ 1 )Ƕӧ 23 oCᕉნΠǴРᒃӸӧಔޑѴႵᡏख़ಃ 18Вស

ᡉ ( P<0.05 ) εܭРᒃόӧಔձ( კ 2 )ǹӧ 15 oCᕉნΠǴРᒃӸ

ӧಔޑѴႵᡏख़ӧಃ 9-18ВសᡉεܭРᒃόӧಔձ( P<0.05 ) ( კ

3 )Ƕ୮ᎦྕࡋჹѴႵޑᡏख़߾คᡉቹៜ (F = 2.19, P >0.05) ( ߄

1 )Ƕ 

 

ᡏߏ 

   ѴႵӧрғಃ 1ВសޑᡏߏǴӧ 23 oCࢂ܈ 15 oCޑ୮ᎦྕࡋΠǴ

ӧРᒃӸӧᆶРᒃόӧޑಔձ໔ࣣคᡉৡ౦ (U-test, P>0.05)Ƕ 

Two way repeated measure ANOVAޑी่݀ᡉҢӧѴႵᡏߏӧ

ಃ 3-18Вស໔ǴРᒃӸӧᆶցόቹៜѴႵޑᡏߏ (F =2.61, P >0.05) 
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߄ ) 1 )Ǵ୮ᎦྕࡋჹѴႵᡏ߾ߏคᡉቹៜ (F = 2.89, P >0.05) ( ߄

1 )Ƕ 

 

Ըߏ 

ѴႵӧрғಃ 1ВសޑԸߏǴӧ 23 oCࢂ܈ 15 oCޑ୮ᎦྕࡋΠǴ

ӧРᒃӸӧᆶРᒃόӧޑಔձ໔ࣣคᡉৡ౦ (U-test, P>0.05)Ƕ 

Two way repeated measure ANOVAޑी่݀ᡉҢӧѴႵԸߏӧ

ಃ 3-18Вស໔ǴԖคРᒃӸӧᡉቹៜѴႵޑѴႵ(F = 14.00, P = 

߄ ) (0.01 1 )Ƕӧ 23 oCᕉნΠǴಃ 6-15ВសРᒃӸӧಔޑѴႵԸߏ

ᡉεܭРᒃόӧಔձ( P<0.05 ) ( კ 4 )Ǵӧ 15 oCᕉნΠǴӧಃ 6

ВសРᒃӸӧಔձޑѴႵԸߏᡉεܭРᒃόӧಔձ( P<0.05 ) ( კ

5 )Ƕ 

୮ᎦྕࡋჹѴႵԸߏΨԖᡉቹៜ (F = 5.07, P = 0.03) ( ߄ 1 )Ǵ

РᒃόӧಔޑѴႵԸߏǴ23 oCޑ୮ᎦྕࡋΠӧಃ 18ВសԖᡉ  ε

ܭ 15 oC( P<0.05 ) ( კ 6 )ǶРᒃӸӧಔޑѴႵԸߏǴ23 oCޑ୮Ꭶྕ

Πӧಃࡋ 9-12Вសᡉεܭ 15 oC( P<0.05 ) ( კ 7)Ƕ 

 

 ߏ׀

ѴႵӧрғಃ 1Вសߏ׀ޑǴӧ 23 oCࢂ܈ 15 oCޑ୮ᎦྕࡋΠǴӧ
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РᒃӸӧᆶРᒃόӧޑಔձ໔ࣣคᡉৡ౦ (U-test, P>0.05)Ƕ 

Two way repeated measure ANOVAޑी่݀ᡉҢӧѴႵߏ׀ӧ

ಃ3-18Вស໔ǴԖคРᒃӸӧᡉቹៜѴႵߏ׀ޑ(F = 6.47, P = 0.01) 

߄ ) 1 )Ǵӧ 23 oCᕉნΠǴಃ 9-18ВសРᒃӸӧಔձޑѴႵߏ׀ᡉ

εܭРᒃόӧಔձ( P=0.04 ) ( კ 8 )Ǵӧ 15 oCᕉნΠǴРᒃӸӧಔձ

ѴႵߏ׀ӧಃ12-18Вសᡉ ( P<0.05 ) εܭРᒃόӧಔձ( კ9 )Ƕ 

୮ᎦྕࡋჹѴႵߏ׀ΨԖᡉቹៜ (F =11.61, P<0.01) ( ߄ 1 )ǴР

ᒃόӧಔޑѴႵߏ׀Ǵ23 oCޑ୮ᎦྕࡋΠӧಃ 6ВសԖᡉεܭ 15 

oC( P<0.05 ) ( კ 6 )ǶРᒃӸӧಔޑѴႵߏ׀Ǵಃ 18Вសӧ 23 oC

ܭΠᡉεࡋ୮Ꭶྕޑ 15 oC ( P=0.02 ) ( კ 7) Ƕ 

 

 ߏဌඓࡕ

  ѴႵӧрғಃ 1ВសࡕޑဌඓߏǴӧ 23 oCࢂ܈ 15 oCޑ୮Ꭶྕ

 ,ಔձ໔ࣣคᡉৡ౦ (U-testޑΠǴӧРᒃӸӧᆶРᒃόӧࡋ

P>0.05)Ƕ 

Two way repeated measure ANOVAޑी่݀ᡉҢӧѴႵࡕဌඓ

ӧಃߏ 3-18Вស໔ǴԖคРᒃӸӧᡉቹៜѴႵࡕޑဌඓߏ (F = 

4.52, P =0.04) ( ߄ 1 )Ƕӧ 23 oCᕉნΠǴРᒃӸӧಔձࡕѴႵဌඓߏ

ᆶРᒃόӧಔձϐ໔ؒԖᡉৡ౦( კ 10 )Ǵӧ 15 oCᕉნΠǴಃ 15-18
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ВសРᒃӸӧಔձࡕѴႵဌඓߏᡉεܭРᒃόӧಔձ( P<0.05 ) 

( კ 11 )ǹ୮ᎦྕࡋჹѴႵࡕဌඓ߾ߏคᡉቹៜ (F =3.56, P>0.05) 

߄ ) 1 )Ƕ 

 

2. วػวػวػวػ 

ӧ23 oCᕉნΠǴѴႵᘐѪޑϺኧРᒃӸӧಔձ ( 18.8±0.61ВសǴ

n=10 ) КРᒃόӧಔ ( 20.6±0.78ВសǴn=9 ) ᡉ ( P<0.05 ) ၨ

 ѴႵ ( 16.7±0.33ВសǴn=11 ) ૈܴᡉޑǴԶ᠋ΚӧРᒃόӧಔז

(P<0.05 )КРᒃӸӧಔձ ( 15±0.36ВសǴn=9 ) ૈזჹѦࣚޑᖂॣౢ

ғϸᔈǴځдҞǺ໒ǵԸϾ໒௴ǵ೩ᓐϩᚆǵΠߐУߏрޑϺ

ኧ߾ؒԖৡ౦ ( ߄ 2 ) Ƕ 

ӧ 15 oCᕉნΠǴРᒃӸӧಔձޑѴႵ೩ ( 7.8±0.24ВសǴn=15 )

КРᒃόӧಔ ( 8.9±0.37ВសǴn=11 )ᡉ (P<0.05 ) ၨזϩᚆǴࡕ

೩ޑϩᚆРᒃӸӧಔձ ( 8.3±0.23ВសǴn=15 ) ᡉ (P<0.05 ) КР

ᒃόӧಔ ( 9.7±0.36ВសǴn=11 ) ၨזǴРᒃӸӧಔձޑѴႵԸϾ 

( 14.5±0.43ВសǴn=15 ) КРᒃόӧಔ ( 15±0.31ВសǴn=11 ) ᡉ 

(P<0.05 ) ၨז໒௴Ǵ໒ޑϺኧРᒃӸӧಔձޑѴႵ ( 12.5±0.27

ВសǴn=15 ) ΨКРᒃόӧಔ ( 13.2±0.47ВសǴn=11 ) ᡉ (P<0.05 ) 

ၨזǶځдҞǺᘐѪϺኧǵ᠋ΚǵΠߐУߏрޑϺኧ߾ؒԖৡ



 18 

 

౦ ( ߄ 3 )Ƕ 

 

3. ՉૈࣁΚՉૈࣁΚՉૈࣁΚՉૈࣁΚ 

ӧ 23 oCᕉნΠǴӧՉૈࣁΚޑϩǴРᒃӸӧಔձޑѴႵ 

( 2.5±0.52ВសǴn=10 ) ᡉ (P<0.05 ) КРᒃόӧಔ ( 4±0.57ВសǴ

n=11 )  ૈၨזᙌ҅ǴځдҞǺܩᓐǵᙯǵՉوǵߕ٩ǵݽՉ߾

ࣣؒԖᡉৡ౦ ( P>0.05 ) (߄ 4)Ƕ 

    ӧ 15 oCᕉნΠǴӧՉૈࣁΚޑϩǴРᒃӸӧಔձޑѴႵ

( 5.2±0.6ВសǴn=17 ) ᡉ (P<0.05) КРᒃόӧಔ ( 7.4±0.77ВសǴ

n=11 )ૈ ၨזрᙯޑբǴځдҞǺᙌ҅ǵܩᓐǵՉوǵߕ٩ǵ

߄) Ԗᡉৡ౦( P>0.05 )ࣣؒ߾Չݽ 5)Ƕ 

 

4. ᒃжᒃжᒃжᒃжྣ៝ྣ៝ྣ៝ྣ៝ՉࣁՉࣁՉࣁՉޑޑޑޑࣁਔ໔ਔ໔ਔ໔ਔ໔ 

ՉᒵቹޑኬҁኧǴӧ 23 oCޑᕉნԖРᒃӸӧಔ 3जǴРᒃό

ӧಔ 3जǹӧ 15 oCޑᕉნРᒃӸӧಔԖ 5जǴРᒃόӧಔԖ 4जǶ

ӧ 23 oCޑᕉნΠǴଛჹ҆Ⴕᆶൂᒃ҆ႵӧѦрǵЬྣ៝ᆶ

ࣣคᡉৡ౦(კٯਔ໔Кޑ៝ྣཱུ 12a)Ƕଛჹ҆ႵᆶଛჹϦႵӧ

Ѧрޑਔ໔ؒԖৡ౦ǴӧЬྣ៝ଛჹ҆Ⴕ( 65.5 ± 11.1 % ) 

ᡉ ( P <0.05 ) εܭଛჹϦႵ( 9.6 ± 3% )Ǵӧཱུྣ៝ࢂ߾ଛჹϦ
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Ⴕ ( 64.5 ± 11.3% ) Кଛჹ҆Ⴕ( 12.3 ± 3 % ) ᡉ( P <0.05 ) ၨӭ

კ) ٯਔ໔Кޑ 12b )Ƕ 

ӧ 15 oCޑᕉნΠǴଛჹ҆Ⴕᆶൂᒃ҆ႵӧѦрǵЬྣ៝

ᆶཱུྣ៝ޑਔ໔Кٯࣣคᡉৡ౦ ( კ 13a )ǶКၨଛჹϦႵᆶ

ଛჹ҆ႵޑՉࣁǴଛჹ҆ႵᆶଛჹϦႵӧѦрޑਔ໔ؒԖৡ౦Ǵ

ӧЬྣ៝ଛჹ҆Ⴕ ( 74 ± 4 % ) ᡉ ( P <0.05 ) εܭଛჹϦႵ 

( 16.5 ± 7.3 % )Ǵӧཱུྣ៝ࢂ߾ଛჹϦႵ ( 68.7 ± 8.8% ) Кଛჹ

҆Ⴕ ( 4.6 ± 0.8 % ) ᡉ( P <0.05 ) ၨӭޑਔ໔Кٯ (კ 13b)Ƕ 

 

5. 30ВសѴႵޑВសѴႵޑВសѴႵޑВសѴႵޑजजजजғӸғӸғӸғӸᆶηжኧғӸᆶηжኧғӸᆶηжኧғӸᆶηжኧғӸ 

ғӸޑीᆉϩԋаजൂࣁՏϷаηжኧൂࣁՏǴजғӸ٩ྣ

जѴᡏঁኧӸࢲԿ 30ВសޑКٯϩԋӄӸࢲǵϩӸکࢲӄ

ԝΫǴ٠ѝҔӄࣣޑࢲजኧՉीǶजғӸӧྕ࠻ 23 oCޑᕉ

ნΠǴРᒃӸӧಔ 6जǴРᒃόӧಔ 6जǶРᒃӸӧಔԖ 5जޑηж

ࣣӄӸ30ډࢲВស ( 84 % )ǴԖ1जϩѴႵӸࢲԿ30Вស ( 16 

% )ǶРᒃόӧಔԖ 4जޑηжࣣӄӸډࢲ 30Вស ( 66 % )ǴԖ 2

जޑηжϩࢲόډ 30Вស( 33 % )ǶКၨӄӸࢲजኧǴРᒃӸӧ

ಔޑѴႵᆶРᒃόӧಔϐ໔ؒԖᡉৡ౦ (߄ 6)Ƕ  

 15 oCޑᕉნΠǴРᒃӸӧಔ 7जǴРᒃόӧಔ 6जǶРᒃӸӧಔ
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6जޑηжࣣճӸ30ډࢲВស ( 85 % )Ǵ1जηжϩԝΫ ( 15 % )Ƕ

РᒃόӧಔԖ 1जޑηжӄӸ( % 17 ) ࢲǴԖ 1जޑηжϩࢲ

όډ 30Вស( 17 % )ǴԖ 4जޑηжӧၲ 30ВសӄԝΫ( 66% )Ƕ

КၨӄӸࢲजኧǴРᒃӸӧಔޑѴႵजғӸᡉଯܭРᒃόӧಔ 

(P<0.05 ) (߄ 6)Ƕ  

ηжኧғӸӧྕ࠻ 23oCޑᕉნΠǴԖРᒃӸӧಔ( 90 % )ᆶРᒃ

όӧಔ໔( 81 % )ؒ Ԗᡉৡ౦ (߄ 5)Ƕӧ 15oCޑᕉნΠǴԖРᒃӸ

ӧޑηжғӸ ( 93 % ) ᡉ ( P<0.05 ) εܭРᒃόӧಔ ( 16 % ) 

߄) 6)Ƕ 

  

6. 15 oC ୮Ꭶᕉნ୮Ꭶᕉნ୮Ꭶᕉნ୮ᎦᕉნѴႵѴႵѴႵѴႵ߄ޑޑޑޑय़ᡏྕ߄य़ᡏྕ߄य़ᡏྕ߄य़ᡏྕКၨКၨКၨКၨ 

    ೯தѴႵᆂӧ҆ႵΠБߥཪǴϦႵΨᔅշ҆Ⴕଆྣ៝ѴႵǴ

ෳԖРᒃྣ៝ޑѴႵᡏྕКၨଯǶ่ ݀ᡉҢᒿѴႵВសޑቚу

(2-9)ǴРᒃྣ៝ಔޑѴႵᡏྕ ( 35.5±0.4 oCǴn=14 ) ᡉ (P<0.05 ) 

ଯܭРᒃόӧಔ ( 34.2±1.3 oCǴn=8 ) (კ 14)Ƕ 

 

7. ՉࣁᢀჸᒵՉࣁᢀჸᒵՉࣁᢀჸᒵՉࣁᢀჸᒵ 

ϦႵјѴႵӣண (კ 15)Ǻ 

ѴႵς໒ǴԶЪёаᐱҥՉਔǴؤॺၟР҆ᒃଆ



 21 

 

Ѧрࢲǵ१ǶᒃжӣணǴԶѴႵᗋӧѦࢲǴϦႵ൩ؤע

ॺܦணጃύǶ 

 

Ϧǵ҆ႵᚆணҔЕᙟᇂѴႵ (კ 16)Ǻ 

ԜՉࡐࣁதـǴӭวғܭϦǵ҆Ⴕջஒӕਔᚆ໒ணጃǴᒃж

ѴႵᙒӧპύωᚆ໒ǶόၸԖਔעኘǴֹӄࡕ۳პҗ܈ணע

բளόዴჴǴᗋࢂԖѴႵᇘ៛ӧѦय़ޑݩวғǶ 

 

҆Ⴕޑཱུྣ៝Չࣁ (კ 17)Ǻ 

Ԝᒃжྣ៝ՉࣁᡉҢр҆Ⴕ҅ೀܫܭރޑᄊǴ҆ႵୁޮǴغη

Ѧ៛ᡣѴႵ֎ѪǴଛჹ҆Ⴕ߾ԖϦႵᔅԆЛǶ 

 

ѴႵӧணጃύՏޑᡂϯ (კ 18)Ǻ 

খрғޑѴႵيؒԖЛǴ೭ਔ҆ႵᙟᇂӧѴႵيᔅؤॺڗ

ཪǶѴႵӃ֍රǴӆעঁيᡏᙌၸٰ҆߈Ⴕ٢ޑᓐՏǶ

ᒿѴႵᄌᄌߏεǴ҆ႵޑဎคݤӄᇂՐѴႵǴѴႵޑϩيᡏ

൩៛рǶӧೀܭᘐѪޑၸයǴѴႵѝעᓐ҆߈Ⴕ٢ᓐޑՏǴ

ॺؤᆶ१ǴࢲѴႵςёаᐱҥډဎර֎ѪǶࢂ܈ᡏୁي

൩ЬᢕΕϦႵᆶ҆ႵϐύǴϕ࣬᠄ӧଆǶ൩ᆉډ 30ϺεǴᘐ
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ѪࡕǴ٥ԋႵᗋࢂᜇޮӧԋႵيᆶР҆ଆᅵǶ 

 

ଯξҖႵமॐՔߧӣணՉࣁ (კ 19)Ǻ 

ԜՉޑࣁวғԖٿᅿݩǴಃࢂӧணጃѦࢲޑҖႵวচ

ҁӧணጃϣޑҖႵᚆ໒ணጃѦрਔǴޣᆙၟӧ׀ޣࡕࢂ܈Չ

໔Ҕ֍ޣࡕ߈֍ǴҾკׯᡂځՉБӛӣணጃǴ٠ӕΕண

ጃࡕӧѦрǶಃΒࢂҖႵѦрԛኧၸӭࢂ܈ਔ໔ၸߏǴՔߧஒޣ

ᇴӣணύǴޣࣗ׳ޔௗவணጃύ၂კעՔߧӣணϣǶӧ 23 oCޑ

ᕉნΠǴᢀჸ 4ᆂǴؒวԜՉࣁǶӧ 15 oCޑᕉნΠǴᢀჸ 5ᆂǴ

Ԗ 4ᆂр೭ኬޑՉࣁǶ 

 

ϦႵӧணጃϣྣ៝ѴႵǴ҆Ⴕӣ१ނ (კ 20)Ǻ 

ԶقǴϦႵᆶ҆Ⴕ፺ࢬѦр१ࢲޣ܈ǴଽᅟΨ

ӕਔѦрǶѴႵᅌԋߏǴϦႵӧணύྣ៝ѴႵޑਔ໔Ψቚ

уǴ൩рϦႵӧணύྣ៝ѴႵǴԶ҆ႵѦрӣ१ޑނฝय़Ƕ

Ϧǵ҆ӕਔѦрਔǴ೯தࢂϦႵӃӣணࢂ܈όਔࢰܭޑα࣮ѴႵ

Ƕӧݩޑ 23 oCޑᕉნΠǴᢀჸ 4ᆂǴࣣࣁควǶӧ 15 oCޑᕉ

ნΠǴᢀჸ 5ᆂǴԖ 2ᆂว೭ኬޑՉࣁǶ 
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ϦႵᆶ҆ႵݾཟѴႵ (კ 21)Ǻ 

ϦႵவচҁޑணύӃјځوύଫѴႵǴ٠ӧӣணјഭΠޑѴႵǶ

೯த҆ႵୃӳচҁޑணǴኩਔᚆணࡕΞӣண࣮Ƕӵ݀҆Ⴕགྷ੮ӧ

চҁޑணύǴ߾ඤ҆ႵעѴႵјӣǶӧ 23 oCޑᕉნΠǴᢀჸ 4ᆂǴ

ควǶӧࣁࣣ 15 oCޑᕉნΠǴᢀჸ 5ᆂǴԖ 2ᆂว೭ኬޑՉࣁǶ 

 

ѴႵޑᏢಞՉࣁ (კ 22)ǺǺǺǺ 

٥ԋႵࣁΑᡣ҆Ⴕ੮ӧணύǴᇸ҆ࠈႵ׀ޑЃᡣ҆Ⴕ੮ӧணύǶ

ѴႵᏢϦ҆ႵணǴ߄р߈პࢂ܈ணޑբǶѴႵΨ

ᔅᒃжႵЛǴע१ܦނӣணጃϣǴᆶԋႵኬӧفޑۓڰပ௨ݧ

ՉࣁǶ 
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ѤѤѤѤǵǵǵǵፕፕፕፕ 

1.ଯξҖႵРᒃӸӧჹηжޑԋߏวػϐቹៜଯξҖႵРᒃӸӧჹηжޑԋߏวػϐቹៜଯξҖႵРᒃӸӧჹηжޑԋߏวػϐቹៜଯξҖႵРᒃӸӧჹηжޑԋߏวػϐቹៜ 

a.ԋߏ 

ҁ่ࣴ݀ޑزᡉҢǴӧಃ 3-18Вស໔Ǵ23 oCک 15oCޑ୮Ꭶྕ

Рܭᡉεߏဌඓࡕǵߏ׀ǵߏѴႵӧᡏख़ǵԸޑΠǴԖРᒃӸӧࡋ

ᒃόӧಔޑѴႵ ( P<0.05 )Ƕᜪ՟زࣴޑǴӵ Dudley ( 1974 ) ауԀ

қىႵ( P. californicus )ࣁჴᡍǴᡉҢԖРᒃྣ៝ޑѴႵᡏख़ܴᡉε

ӧಃࢂѴႵǴՠޑԖРᒃྣ៝ؒܭ 21Вសࡕ൩ؒԖৡ౦Ƕҗܭখр

ғޑѴႵᗨฅόፓᡏ ǴྕՠࢂӧեྕޑᕉნΠᗋࢂԖගϲжᖴ

ޑϸᔈ ( Chew and Spencer, 1967; Hill, 1976 )Ƕ҆ႵѦр१Ǵ

РᒃόӸӧಔϐѴႵೀܭКԾρᡏྕᗋեޑᕉნύǴжᖴ൩ϲǶ

࣬ၨܭԖРᒃྣ៝ޑѴႵǴځжᖴКၨեǴ൩ёаעᕇளૈޑໆ

ϦႵᗉխᆶ҆ႵӕਔޑǴଯξҖႵډǶҁჴᡍᢀჸػวߏӧԋ

ѦрǴࢂ܈ӧᆶ҆ႵࣣѦрݩރޑΠǴК҆ႵӃӣணྣ៝ѴႵǴϦႵ

೭ኬ៝ྣޑՉࣁ൩ԖёૈᡣᘐѪѴႵޑᡏख़ቚуӦКၨזǶԶӧ

Luis et al. ( 2004 ) ޑჴᡍ่݀ΨᡉҢǴᘐѪਔǴԖᚈᒃྣ៝ޑѴႵӧ

ᡏख़߄ޑКѝԖൂᒃྣ៝ޑѴႵख़Ƕ 

ӧѴႵ 18Вសࡕ 23 oCک 15oCޑ୮ᎦᕉნΠǴӧРᒃόӧಔᆶ
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РᒃӸӧޑѴႵᡏख़൩ؒԖᡉৡ౦ǶଯξҖႵޑѴႵѳ֡ᘐѪВ

សࣁ 20ǴࡺෳѴႵᘐѪࡕǴѝा१ىނǴѴႵޑᡏख़ޑᡂϯک

РᒃӸӧᆶցၨค࣬ᜢǶ 

คܭεߏ׀ǵߏǵԸߏᡏܭѴႵࣣޑᄊෳໆǴԖРᒃӸӧдځ

РᒃӸӧޑѴႵǴځৡ౦рӧᘐѪࣁӭǴԜԋচӢᔈᆶᡏख़ޑ

 ᜪ՟Ƕ߄

 

b.วػᆶՉૈࣁΚ 

    ೀྕܭཪᕉნޑѴႵКೀܭեྕၨᕉნޑѴႵගԐᘐѪ

( Gerrish et al., 1998 )Ƕӧ 23oCޑ୮ᎦᕉნΠǴӧРᒃӸӧಔޑѴႵ

ܴᡉКӧРᒃόӧಔޑѴႵගԐᘐѪǴՠӧ 15 oCޑ୮Ꭶᕉნ߾҂ـ

ԜຝǶӧ 15 oCޑ୮ᎦᕉნΠǴԖޑ៝ྣ܄ѴႵǵࡕဌ೩ܴ

ᡉКၨזϩᚆǴၨז໒ǶElwood and Broom ( 1978 ) ࣴ วԖز

ᆶઠҥՉوПႵ( M. unguiculatus )ѴႵගԐ໒ǵՉߏޑ៝ྣ܄

 วКၨӳǶޑՉݽᝅᆶڟКၨӭǵࣁ

    ӧՉૈࣁΚޑϩǴ23 oCϷ 15 oCޑᕉნΠǴРᒃӸӧಔձޑѴ

ႵᡉКРᒃόӧಔૈၨזᙌ҅ǴΨᡉၨזрᙯޑբǶᙌ҅

ػวަࢂࣁಔӝǹᙯՉޑъѰѓᘍࡕᡏيᆶަҗࢂࣁՉޑ

ЬाޑՉૈࣁΚǴҗ 2ঁբಔԋǴኖ ( punting ) ک ፯ ( treading ) 
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( Altman and Sudarshan, 1975 )ǶѴႵӃኖଆᓐǴ౽ަǴӆඤ

ǴԜަӆ౽ᓐᆶࡕଏǴനࡕЍኖᗉխަࡕ 2ঁՉૈࣁΚࣣᆶѴ

ႵޑަࡕکަวػԖᜢǶфૈԶقǴѴႵӧ٢ᓐՏޑዴᇡᆶᆢ

ᜢޑख़ाࡐፓԖڐޑަکᄊࣣރޑѪ֎ Ƕ߯РᒃӸӧಔޑѴႵӧ

ՉૈࣁΚԖၨӳ߄ޑǴΨж߄ΑѴႵӧРᒃӸӧಔԖКၨӳޑว

 Ƕػ

    ჹܭቹៜѴႵޑวޑػӢનǴ Hill ( 1972 ) ᇡࣁჹԋߏύޑѴႵ

ԶقǴೀޑྕࡡܭਔ໔ߏอࡐख़ाǴӢࣁᡏྕࡐёૈቹៜԋߏೲ

аϷځдѦᄊޑวػǶϦႵ܌ගޑٮғڈᐟǴ܈ࢂуೲѴႵ

Չࣁวᆶ໒ޑӢનϐ ( Elwood and Broom, 1978)Ƕ 

 

2. όӕ୮Ꭶྕࡋόӕ୮Ꭶྕࡋόӕ୮Ꭶྕࡋόӕ୮ᎦྕࡋǴǴǴǴଯξҖႵРᒃӸӧჹηжޑԋߏϐቹៜଯξҖႵРᒃӸӧჹηжޑԋߏϐቹៜଯξҖႵРᒃӸӧჹηжޑԋߏϐቹៜଯξҖႵРᒃӸӧჹηжޑԋߏϐቹៜ 

a. 23 oC୮Ꭶᕉნ vs. 15 oC୮Ꭶᕉნ 

    ҁჴᡍКၨόӕ୮ᎦྕࡋΠРᒃӸӧᆶցჹѴႵޑԋߏǴว୮

Ꭶྕޑࡋଯե٠όჹӕኬࢂРᒃӸӧಔᆶРᒃόӧಔޑѴႵᡏख़

Ԗ܌ቹៜǴᡉҢϦႵޑӸӧаϷځჹѴႵ៝ྣޑՉࣁωࢂቹៜѴႵᡏ

ख़ޑᜢᗖǶќѦǴӧಃ 3-18Вស໔ǴѴႵޑԸߏǵߏ׀όፕРᒃӸ

ӧᆶցǴӧ 23 oC୮ᎦྕࡋΠࣣᡉεܭ 15 oC (კ 5 & 6)ǶVillarreal et 

al. ( 2007 )КၨፃৎႵ ( Rattus norvegicus ) ѴႵܭόӕႩᎦᕉნΠ
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ߏဌඓࡕǵߏ׀ǵߏᕉნύǴԸޑ Ǵวӧྕཪ ( 33 oC )ߏԋޑ

Кӧథޑᕉნ ( 17 oC ) ၨεǶวػύޑԴႵჹܭᕉნр

ᄊᆶՉࣁޑᔈǴӧൣհᕉნᄌᄌߏεޑѴႵǴӧᄊ۳෧

ϿණѨޑБӛวǹԶӧྕཪᕉნᄌᄌߏεޑѴႵǴ߾ᄊ

Бӛว ( Villarreal et al., 2007 )ǶਥᏵޑණߦ۳ Allen’s ruleޑ

ඔॊǴٰ ԾၨൣհᕉნޑϣྕނКଆٰԾၨྕཪᕉნ࣬ޑӕނǴ

ӧيᡏँрޑҽǴٯӵǺ׀ЃǵԸԚǵѤަԖКၨอޑຝ 

( Futuyma, 2005 )ǶෳჴᡍύޑଯξҖႵѴႵǴӧԋߏਔΨჹ୮Ꭶ

ᕉნрᔈǴ٠ЪϸᔈӧޑަߕғߏǶ 

 

b.ѴႵޑғӸ 

    ѴႵޑजғӸӧ 23 oCޑ୮ᎦᕉნΠǴРᒃӸӧಔԖ 84%ӄ

ӸࢲǴ16% ϩԝΫǹРᒃόӧಔԖ 66%ӄӸࢲǴԖ 34%ϩԝ

ΫǴٿಔࣣคӄԝΫǴजғӸӧРᒃӸӧᆶցؒԖᡉৡ౦Ƕ

य़ᖏၨեྕ(15 oC)ޑ୮ᎦᕉნਔǴРᒃӸӧಔޑजғӸԖ 85%ӄ

ӸࢲǴԖ 15%ϩԝΫǴؒԖӄԝΫǹРᒃόӧಔԖ 17%ӄӸ

ǴԖࢲ 17%ϩԝΫǴԖ 66%ӄԝΫǴजғӸӧРᒃӸӧಔᡉ

ଯܭРᒃόӧಔǶGubernick and Teferi ( 2000 ) ഁܭѦჹуԀқى

ႵޑᢀჸǴวԖРᒃӸӧޑजғӸǴ100%ёஒѴႵᎦډᘐѪǴ
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РᒃόӧಔԖ 27.3%ஒѴႵᎦډᘐѪǴٿಔ໔ޑजғӸԖᡉৡ

౦Ƕ֢МЛىႵӧ 21 oCޑ୮ᎦᕉნΠǴԖРᒃӸӧޑजғӸҭᡉ

 ( 100% ) КРᒃόӧ ( 77% ) ଯ ( Wynne-Edwards and Lisk, 

1989 )ǶGubernick et al. ( 1993 ) ႩᎦуԀқىႵӧեྕ ( 8.5-10.5 oC ) 

जғӸԖޑᕉნΠǴРᒃӸӧޑ 91%ѴႵёаӄӸࢲǴεܭРᒃ

όӧಔԖ ᢀჸύวޑ࠻ǶDudley ( 1974 ) ჴᡍࢲѴႵӄӸޑ53%

Ǵ҆ႵόӧਔǴϦႵᙟᇂӧѴႵي٠ሀໆ๏ѴႵǴ೭ኬ

ǴϦࢤҺՖ໘ܭǶѴႵೀޑғӸޑёаቚуѴႵࢂࣁՉޑௗྣ៝ޔ

ႵࣣૈගϲѴႵޑᡏྕ ( Dudley, 1974 )Ƕҁჴᡍӧ 15 oCޑ୮Ꭶᕉნ

ΠǴ9-2ܭВសޑѴႵᡏ ǴྕԖРᒃӸӧಔձᡉၨଯܭРᒃόӧಔǶ

ՉࣁᢀჸวǴϦႵ߄рமॐ҆Ⴕӣணྣ៝ޑՉࣁǶय़ᖏၨᝄ

दޑᕉნਔǴРᒃޑӸӧ൩׳уख़ाǶ 

     

3.ϦႵޑϦႵޑϦႵޑϦႵفޑՅفՅفՅفՅ 

ҁჴᡍޑ࠻ᢀჸύǴϦႵ೯தόЬྣ៝ѴႵǴԶࢂᆂӧ҆Ⴕ

Ҷ৲ǴᔅԆѴႵЛǴόፕӧي 23 oCࢂ܈ 15 oCޑ୮Ꭶᕉნࣣࢂ

ӵԜǶฅ҆ႵѦрਔǴϦႵ߾ЬஒѴႵᙟᇂӧغηΠБߥཪǶ

ϦႵޑЬྣ៝ޑਔ໔ӧ 15 oCޑ୮Ꭶᕉნᡉεܭ 23 oCǶࡺӧ

य़ᖏၨեྕޑᕉნਔǴϦႵቚуЬྣ៝ޑਔ໔аගϲѴႵޑғӸ
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Ƕ 

ՉࣁᢀჸइᒵύǴѴႵς໒ǴԶЪёаᐱҥՉਔǴؤॺ

ၟР҆ᒃଆѦрࢲǵ१ǶᒃжӣணǴԶѴႵᗋӧѦࢲ

ǴϦႵ൩עдॺјணጃύǶഋՙণȐ2006ȑჴᡍวӧᚈᒃ

ଛჹύǴϦଯξҖႵஒѴႵјӣԛኧޑКٯၨ҆ႵӭǶBester-Meredith 

et al. ( 1999 ) ک Marler et al. ( 2003 ) ᢀჸуԀқىႵวǴѴႵऊ

15-21ВសਔӧணѦࢲޑΚቚமǴϦႵவᇒޮՉࣁᙯᡂࣁЬ

ǴࣁៈՉߥࣁёຎࣁᆶјӣ( retrieve ) Չ ( grab ) ڗǶࣁјӣՉޑ

ٛЗѴႵय़ᖏӒᓀ ( Marler et al., 2005 ) Ƕ 

ӧഁѦǴϦႵԖߥៈѴႵޑՉࣁǴଭၲуථуѮႵ( H. 

antimena )ޑϦႵวਂ१ޣਔวрיᖂѴႵǴٰफ़եѴႵ

 ϐࣁՉޑ៝ྣ܄ࣁނ१ٮਂ१ ( Sommer, 2000 )Ƕගޑ

( Kleiman and Malcolm, 1981 ) ǴӧҁჴᡍޑᢀჸύวǴӧѴႵখ໒

ӦҐǵޑႵӣ҆ࢂ܈ਔǴѴႵӞϦႵوՠۘ҂ૈՉނᡏ१ڰӞۈ

ଳႩ१ނǶѴႵёаԾՉᚆணࢲਔǴ೯தࢂҗѴႵၟᒿϦǵ

҆ႵѦр१ǴԖਔংѴႵΨஒ१ނјணጃύ१ҔǶჹܭεϩ

೭ঁࣁǴӢـϿࡐࣁՉޑނ१ٮǴᒃжගقԶނくᏁᜪޑޣ१ࣁ

Չ٠ࣁόૈቚуηжޑғӸǴՠࢂ၀१ޑނໆࡐεǵࡐᔼᎦǴԶЪ

ёаᓯӸࢂ܈Бߡឫޑ၉Ǵᚈᒃрӣ१ޑނՉࣁ ( Kleiman 
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and Malcolm, 1981; Silva et al., 2008)Ƕჴᡍ࠻ύᗯᎦଯξҖႵޑӦҐ

ߡҖႵཚၮǴЪӦҐᆶଳႩБܭճࡺǴރ฿λ༝ࣁǴଳႩރ༧ࣁ

ᓯӸΞڀഢଯᔼᎦሽॶǴ܌арϦǵ҆Ⴕ१ނӣணޑՉࣁǶ 

ޑ៝ྣ܄ՉࣁӧഁѦࡐᜤޔௗᢀჸډǴҁࣴزၸ࠻ϣ୮Ꭶǵ

ᕷᆶჴᡍᏹբǴวଯξҖႵޑ៝ྣ܄ՉࣁჹѴႵޑԋࢂߏԖᡉ

ቹៜޑǴԶჹϩวࢂ܈ػՉૈࣁΚࢂ߾ԖᔅշޑǶᗨฅϦႵޑӸ

ӧόჹ҆Ⴕ៝ྣޑՉౢࣁғቹៜǴՠࢂϦႵᆶ҆ႵӅӕྣ៝ѴႵޑ

ՉࣁǴૈගଯѴႵޑғӸǶӧय़ᖏၨեྕޑࡋᕉნਔǴԜਏ׳߾

ࢂᕷԋфǴҭޑᡉቚуᚈᒃܴࣁՉ៝ྣ܄ޑᡉǶଯξҖႵܴࣁ

ଯξҖႵϻۀஆଛޑࡋڋᓬ༈Ƕ 
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ֈۏḋǶ1991ǶӝξӦѠଯξҖႵ ( Microtus kikuchii ) ޑғᄊ

ᆶғࣴزǶدҥܿੇεᏢғނᏢࣴ܌زᅺγፕЎǶ 

ֆണǶ1998ǶӝξӦѠଯξҖႵȐMicrotus kikuchiiȑޑဂ

ғᄊϷࢲኳԄࣴزǶدҥܿੇεᏢғނᏢࣴ܌زᅺγፕЎǶ 

ֆᄪಅǶ2007ǶӝξӦѠଯξҖႵȐMicrotus kikuchiiȑޑஆଛ
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߄ 1ǵTwo way (ԖคРᒃ X ୮Ꭶྕࡋ) repeated measure ANOVA ჹ
ଯξҖႵ( M. kikuchii )ѴႵᡏख़ǵᡏߏǵԸߏǵߏ׀ǵࡕဌඓߏ

ҢԖᡉৡ౦߄*)Ƕ߄ϩޑ P<0.05) 
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߄ 2ǵРᒃόӧᆶРᒃӸӧٿಔଯξҖႵ( M. kikuchii ) ѴႵӧ 23 oC ୮ᎦྕࡋΠޑวػϐКၨ (Mean±SE) 

 

ᢀჸҞᢀჸҞᢀჸҞᢀჸҞ    РᒃόӧРᒃόӧРᒃόӧРᒃόӧ    (n=11)    РᒃӸӧРᒃӸӧРᒃӸӧРᒃӸӧ    (n=11)    U-test: : : : P ॶॶॶॶ    

ߐУߏрߐУߏрߐУߏрߐУߏр    6.4± 0.47(5-9) 5.7±0.3 (4-7) >0.05 

ΠߐУߏрΠߐУߏрΠߐУߏрΠߐУߏр    5.7± 0.23(4-6) 5.6± 0.3(4-7) >0.05 

 ဌ೩ϩᚆ    8.5±0.34 (7-10) 8.3±0.39 (6-10) >0.05ဌ೩ϩᚆဌ೩ϩᚆဌ೩ϩᚆ

 ဌ೩ϩᚆ    8.5± 0.34(7-10) 8.9± 0.31(7-10) >0.05ࡕဌ೩ϩᚆࡕဌ೩ϩᚆࡕဌ೩ϩᚆࡕ

໒໒໒໒                12.9± 0.41(11-16) 12.3± 0.49(10-14) >0.05 

ԸϾ໒௴ԸϾ໒௴ԸϾ໒௴ԸϾ໒௴    15.1±0.96 (13-20) 15.6± 0.84(12-19) >0.05 

᠋᠋᠋᠋            ΚΚΚΚ    15±0.36 (14-16) 16.7±0.33 (15-17) <0.05 

ᘐᘐᘐᘐ            ѪѪѪѪ    20.6±0.78 (17-24) 18.8±0.61 (17-23) <0.05 

ຏǺ( )߄ҢѴႵВសጄൎǶ 



 44 

 

߄ 3ǵРᒃόӧᆶРᒃӸӧٿಔଯξҖႵ( M. kikuchii )ѴႵӧ 15 oC ୮ᎦྕࡋΠޑวػϐКၨ (Mean±SE) 

ᢀჸҞᢀჸҞᢀჸҞᢀჸҞ    РᒃόӧРᒃόӧРᒃόӧРᒃόӧ (n=12) РᒃӸӧРᒃӸӧРᒃӸӧРᒃӸӧ (n=17) U-test: Pॶॶॶॶ 

ߐУߏрߐУߏрߐУߏрߐУߏр    7.7±0.47 (5-10) 6.9±0.22 (5-8) >0.05 

ΠߐУߏрΠߐУߏрΠߐУߏрΠߐУߏр    6.4±0.24 (5-7) 6.5±0.24 (4-8) >0.05 

 ဌ೩ϩᚆ    8.9±0.37 (7-10) 7.8±0.24 (7-9) <0.05ဌ೩ϩᚆဌ೩ϩᚆဌ೩ϩᚆ

 ဌ೩ϩᚆ    9.7±0.36 (7-10) 8.3±0.23 (7-10) <0.05ࡕဌ೩ϩᚆࡕဌ೩ϩᚆࡕဌ೩ϩᚆࡕ

໒໒໒໒    13.2±0.47 (11-16) 12.5±0.27 (11-14) <0.05 

ԸϾ໒௴ԸϾ໒௴ԸϾ໒௴ԸϾ໒௴    15±0.31 (14-17) 14.5±0.43 (13-18) <0.05 

᠋Κ᠋Κ᠋Κ᠋Κ    16.8±1.02 (15-20) 18.1±0.74 (17-22) >0.05 

ᘐѪᘐѪᘐѪᘐѪ    19.8±0.4 (18-21) 19.7±0.13 (19-20) >0.05 

ຏǺ( )߄ҢѴႵВសጄൎǶ 
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߄ 4ǵРᒃόӧᆶРᒃӸӧٿಔଯξҖႵ( M. kikuchii )ѴႵӧ 23 oC ୮ᎦྕࡋΠޑՉૈΚϐКၨ (Mean±SE)Ƕ 

 

ᢀჸҞᢀჸҞᢀჸҞᢀჸҞ    РᒃόӧРᒃόӧРᒃόӧРᒃόӧ    (n=11)    РᒃӸӧРᒃӸӧРᒃӸӧРᒃӸӧ    (n=11)    U-test: : : : P ॶॶॶॶ    

ᙌ҅ᙌ҅ᙌ҅ᙌ҅    4±0.57 (2-6) 2.5±0.5 (2-5) <0.05 

 ᓐ    8±0.31 (7-9) 7.8±0.16 (7-8) >0.05ܩᓐܩᓐܩᓐܩ

ᙯᙯᙯᙯ    7.4±0.6 (6-9) 6.3±0.49 (5-8) >0.05 

ՉوՉوՉوՉ0.05< (12-10) 0.26±11.1 (12-11) 0.17±11.6    و 

 0.05< (10-14) 13.2±0.65 (11-16) 13.6±1.02    ߕ٩ߕ٩ߕ٩ߕ٩

 Չ    14.5±1.19 (11-16) 14.3± 0.21(14-15) >0.05ݽՉݽՉݽՉݽ

ຏǺ ( )߄ҢѴႵВសጄൎǶ 
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߄ 5ǵРᒃόӧᆶРᒃӸӧٿಔଯξҖႵ( M. kikuchii )ѴႵӧ 15oC ୮ᎦྕࡋΠޑՉૈΚϐКၨ (Mean±SE)Ƕ 

ᢀჸҞᢀჸҞᢀჸҞᢀჸҞ    РᒃόӧРᒃόӧРᒃόӧРᒃόӧ    ((((n=12))))    РᒃӸӧРᒃӸӧРᒃӸӧРᒃӸӧ    ((((n=17))))    U-test: Pॶॶॶॶ    

ᙌ҅ᙌ҅ᙌ҅ᙌ҅    3.2±0.44 (1-5) 4±0.67 (1-6) >0.05 

 ᓐ    8±0.46 (6-11) 7.8±0.15 (7-9) >0.05ܩᓐܩᓐܩᓐܩ

ᙯᙯᙯᙯ    7.4±0.77 (6-10) 5.2±0.6 (3-9) <0.05 

ՉوՉوՉوՉ0.05< (12-8) 0.33±10.2 (12-9) 0.41±11    و 

 0.05< (7-11) 9.6±0.44 (11-16) 12.8±1.17    ߕ٩ߕ٩ߕ٩ߕ٩

 Չ    16.2±1.34 (12-19) 14±0.47 (12-16) >0.05ݽՉݽՉݽՉݽ

ຏǺ ( )߄ҢѴႵВសጄൎǶ 
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߄ 6ǵРᒃӸӧᆶРᒃόӧಔӧόӕ୮ᎦྕޑࡋଯξҖႵ( M. kikuchii )ѴႵғӸǶ 

  जғӸजғӸजғӸजғӸ    

Fisher’s exact test  
ηжኧғӸηжኧғӸηжኧғӸηжኧғӸ    

Fisher’s exact test  

    

ӄӸࢲӄӸࢲӄӸࢲӄӸࢲ    ϩӸࢲϩӸࢲϩӸࢲϩӸࢲ    ӄԝΫӄԝΫӄԝΫӄԝΫ    

    

୮Ꭶྕࡋ୮Ꭶྕࡋ୮Ꭶྕࡋ୮Ꭶྕࡋ    (N) % (N) % (N) % P ॶॶॶॶ* (N) % P ॶॶॶॶ 

23 oC 
      

РᒃӸӧРᒃӸӧРᒃӸӧРᒃӸӧ    5/6 (84%) 1/6 (16%) 0 
>0.05 

10/11 (90%) 
>0.05 

РᒃόӧРᒃόӧРᒃόӧРᒃόӧ    4/6 (66%) 2/6 (33%) 0 9/11 (81%) 

15 oC 
      

РᒃӸӧРᒃӸӧРᒃӸӧРᒃӸӧ    6/7 (85%) 1/7 (15%) 0 
<0.05 

14/15 (93%) 
<0.05 

РᒃόӧРᒃόӧРᒃόӧРᒃόӧ    1/6 (17%) 1/6(17%) 4/6(66%) 2/12 (16%) 

*ѝҔӄӸޑࢲѴႵजኧՉी 
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კ 1ǵჴᡍਔ୮ᎦଯξҖႵ( M. kikuchii )ޑᓸլΚጃǶ a.ணጃǴb.ᗯ

НᏔǴ c.ܫ१ޑނѳѠǶ 

 

 

 

a 

b 
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(Mean±SE)Ƕ(*߄Ң U-test: P<0.05ᡉৡ౦) 

 

 

 

 

 

0

5

10

15

20

25

30

3 6 9 12 15 18 21 24 27 30

體
重

體
重

體
重
體
重

(g
)

幼鼠日齡幼鼠日齡幼鼠日齡幼鼠日齡

Рᒃόӧ

РᒃӸӧ

*

F=5.12, P=0.02 



 

 

კ 3ǵ15 oC୮Ꭶྕࡋ

(Mean±SE)Ƕ(*߄Ң U

 

 

 

 

 

 

 

 

0

5

10

15

20

25

3 6

體
重

體
重

體
重
體
重

(g
)

F=5.12, 

 50 

ଯξҖႵ( M. kikuchii )ѴႵᡏख़ᡂϯკޑࡋྕ
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ᡂϯკߏଯξҖႵ( M. kikuchii )ѴႵԸޑࡋྕ
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ᡂϯკߏଯξҖႵ( M. kikuchii )ѴႵԸޑࡋྕ
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კ 6ǵόӕ୮ᎦྕࡋǴРᒃόӧჹଯξҖႵ( M. kikuchii )ѴႵᡏߏǵ

Ըߏǵޑߏ׀Кၨ(Mean±SE)Ƕ(*߄Ң U-test: P<0.05ᡉৡ౦) 
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კ 7ǵόӕ୮ᎦྕࡋǴРᒃӸӧჹଯξҖႵ( M. kikuchii )ѴႵᡏߏǵ

Ըߏǵߏ׀ǵޑКၨ(Mean±SE)Ƕ(*߄Ң U-test: P<0.05ᡉৡ౦) 
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ᡂϯკߏ׀ଯξҖႵ( M. kikuchii )ѴႵޑࡋྕ
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*

*

*

 

ѴႵߏ׀ᡂϯკ

27 30

Рᒃόӧ

РᒃӸӧ



 

 

კ 1騏ǵ23 oC ୮Ꭶྕࡋ

(Mean±SE)Ƕ 
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F=4.52,
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ᡂϯკߏဌඓࡕଯξҖႵ( M. kikuchii )ѴႵޑࡋྕ

9 12 15 18 21 24 27

ѴႵВសѴႵВសѴႵВសѴႵВស

Рᒃόӧ

РᒃӸӧ

=4.52,P=o.o4

 

ѴႵࡕဌඓߏᡂϯკ

30

Рᒃόӧ

РᒃӸӧ



 

 

 

კ 11ǵ15 oC୮Ꭶྕࡋ

(Mean±SE)Ƕ(*߄Ң U
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F=4.52,
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ᡂϯკߏဌඓࡕଯξҖႵ( M. kikuchii )ѴႵޑࡋྕ

U-test: P<0.05ᡉৡ౦) 

9 12 15 18 21 24 27

ѴႵВសѴႵВសѴႵВសѴႵВស

Рᒃόӧ

РᒃӸӧ

=4.52,P=o.o4

* *

 

ѴႵࡕဌඓߏᡂϯკ

27 30

Рᒃόӧ

РᒃӸӧ
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a) 

b)  

 

კ 12ǵ23 oC ୮ᎦྕࡋΠᒃжྣ៝ӧѦрǵЬྣ៝ǵཱུྣ៝

ਔ໔ԭϩКǶa: ൂᒃ҆Ⴕᆶଛჹ҆ႵϐКၨǴb: ଛჹϦႵᆶଛჹޑ

҆ႵϐКၨǶ(*߄Ң U-test: P<0.05ᡉৡ౦) 

16.3 

77.8 

5.9 

22.1 

65.6 

12.3 

騏

1騏

2騏

3騏

4騏

5騏

6騏

7騏

8騏

9騏

Ѧр Ьྣ៝ ཱུྣ៝




ਔ
໔




ਔ
໔




ਔ
໔




ਔ
໔

%% %%

ൂᒃ҆Ⴕ

ଛჹ҆Ⴕ

25.4 

9.6 

64.5 

22.1 

65.6 

12.3 

騏

1騏

2騏

3騏

4騏

5騏
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Ѧр Ьྣ៝ ཱུྣ៝
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ਔ
໔




ਔ
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ਔ
໔

%% %%

ଛჹϦႵ

ଛჹ҆Ⴕ
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a) 

 

b) 

 

კ 13ǵ15 oC୮ᎦྕࡋΠᒃжྣ៝ӧѦрǵЬྣ៝ǵཱུྣ៝

ਔ໔ԭϩКǶa: ൂᒃ҆Ⴕᆶଛჹ҆ႵϐКၨǴb: ଛჹϦႵᆶଛჹޑ

҆ႵϐКၨǶ(*߄Ң U-test: P<0.05ᡉৡ౦) 

13.9

83

3.1

18.7

77.6 

3.7

騏
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Ѧр Ьྣ៝ ཱུྣ៝
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ൂᒃ҆Ⴕ

ଛჹ҆Ⴕ
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კ 14ǵӧ 15 oC୮ᎦྕࡋРᒃӸӧᆶցჹଯξҖႵ( M. kikuchii )ѴႵ

ᡏྕፓϐКၨ(Mean±SE)Ƕ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

31

32

33

34

35

36

37

38

2 3 4 5 6 7 8 9

߄
य़
ᡏ
ྕ

߄
य़
ᡏ
ྕ

߄
य़
ᡏ
ྕ

߄
य़
ᡏ
ྕ

(( ((
oo oo
C)C) C)C
)

ѴႵВសѴႵВសѴႵВសѴႵВស

Рᒃόӧ

РᒃӸӧ

ANOVA: P=0.03
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კ 15ǵϦႵјѴႵӣணǶ1ǺϦႵъ՜рணѦǴ2-3ǺјՐѴႵޑ

εᆲೀǴ۳ணޑБӛܦǴ4ǺѴႵӣډணϣǶ 

 
 

 

 

 

 

 

 

 

 

 

1 2 

3 4 
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კ 16ǵϦǵ҆ႵᚆணҔЕᙟᇂѴႵǶ1Ǻ҆ႵόӧணϣǴϦႵྗ

ഢाᚆணǶ2-4Ǻעண۳ϣǴਔଞБӛணǴനࡕҔ٤

ЕᇂՐ҅ύѧǶ5ǺϦႵᚆ໒ணǴѴႵֹӄЕᇂଆٰΑǶ 

 

1 2 

3 4 

5 
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კ 17ǵ҆Ⴕԋ༈ᗯѪǶ1Ǻψङ༈עѴႵܤӧغηΠБǶ2Ǻ

҆Ⴕୁ፴ǴѴႵளԾρ҆߈Ⴕ֎ѪǶ3Ǻӵ݀ࢂРᒃӸӧಔǴ҆Ⴕ

ୁ፴ӧѴႵيǴϦႵᔅ҆ႵЛǶ 

 
 

 

 

 

 

 

 

3 

1 2 
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კ 18ǵѴႵӧணጃύՏޑᡂϯǶ1ǺѴႵখрғਔǴيᡏ٠ؒԖЛ

ᎳᙟᇂǴ҆ႵעѴႵ(༝୮ೀ)ܤӧغηΠǶ2ǺѴႵߏεǴ҆Ⴕޑ

ᡏ(༝୮ೀ)Ƕ3ǺѴႵ(ጂᓐೀ)يӄᙟᇂѴႵǴ៛рϩֹݤηคغ

ǴѴႵ(ጂࡕϦ҆Ⴕύ໔֎ѪǶ4ǺᘐѪډᘐѪਔǴୁ፴٠Ьᢕז

ᓐೀ)ςϼεคݤډܤϦ҆ႵΠБǴ٩ӧϦ҆ႵيǴ٠Ծ

Չ१Ƕ 

 
 
 
 
 
 
 
 

1 2 

3 4 
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კ 19ǵଯξҖႵமॐՔߧӣணՉࣁǶ1ǺϦႵݙཀ҆ډႵाᚆணΑǶ

2ǺϦႵၟ҆ႵᚆணǴ֍ӧ҆ႵࡕъǶ3Ǻ၂კׯᡂ҆ႵޑБ

ӛ۳ணጃ౽Ƕ4Ǻ҆ႵӣணᙟᇂӧѴႵيǶ 
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კ 2騏ǵϦႵӧணጃϣྣ៝ѴႵǴ҆Ⴕӣ१ނǶ1ǺϦႵӧணጃϣྣ

៝ѴႵǴ҆ႵѦрǶ2-3Ǻ҆ႵјӣӦҐТǶ4Ǻ҆ႵјӣଳႩ

ঁǶ5Ǻ҆ႵјӣယТǶ6.̓ Ⴕӣணᜐྣ៝ѴႵᜐӞܿՋǶ 

 

1 2 

3 4 

5 6 
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კ 21ǵϦႵᆶ҆ႵݾཟѴႵ(༝୮ೀ)Ƕ1Ǻ҆ႵӧணጃϣǴϦႵӧண

ጃѦǴςјр 1ଫѴႵǶ2ǺϦႵډணጃϣјќଫѴႵǶ3-4Ǻ

҆ႵߡރـᆶϦႵݾཟѴႵǶ5Ǻ̓ ႵрٰணጃѦཟϦႵۭΠޑѴႵǶ

6ǺϦႵອᐒډணጃϣјѴႵǶ 

 

2

1 2 

3 4 

5 6 
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კ 22ǵѴႵޑᏢಞՉࣁǶ1Ǻ҆ႵӧணѦǶ2ǺѴႵ౽ѐ҆Ⴕޑ

 ணϣǶډЃǶ3Ǻ҆Ⴕӣ׀

 
 

 

1 

2 

3 
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ᒵߕᒵߕᒵߕᒵߕ 1ǵǵǵǵଯξҖႵႩᎦᆶᕷЈளଯξҖႵႩᎦᆶᕷЈளଯξҖႵႩᎦᆶᕷЈளଯξҖႵႩᎦᆶᕷЈள 

ႩᎦᕉნ 

ଯξҖႵᗨۚࣁՐӧੇܘ 2500ϦЁаޑނǴόၸёаᔈ

15-23OCޑႩᎦྕࡋǴӀᆶསൻᕉຼයࣁۓ 12:12λਔǶႩᎦޜ໔

ࣁ 48.3 x 25.2 x 21.2cm (Ꭰ౯ࠠεႵ᠈)Ǵۭᎎऊ 5ϦϩޑЕǴ

ЕନΑӝҖႵࢲǵߥཪΨёа֎ֿߕనᆶᕨߡБߡమǴҭё

аගࣅݝٮβۭࣁቫޑᎎǴႩᎦጃޑమऊ ڬ1 2ԛǶႩᎦӧΓ

πᕉნޑҖႵǴҗܭ१ނкޜکى໔ઞޑᜢ߯ԖၸऔޑຝǴ

ёаගٮᄾ፺ࢂ܈ӧమޜޑᔞᡣҖႵёаӧၨεޜޑ໔ύࢲǶԜ

ѦǴёаᡣҖႵӭᠴϼǶᠴϼਔ߾ाݙཀҖႵݩރޑǴόەၸΦ

аխঁᡏ૰ᆃԋԝΫǶႩᎦጃϣёаΕ༟ጤНᆅࢂ܈Нᆅቚу

ᕉნݔ౦ࡋǴफ़եҖႵঁᡏޑᓸΚǴΨёа෧Ͽ݈څՉޑࣁวғǶ 

 

ᗯ१ 

ഁѦ௦ӣٰঁޑᡏǴԖ٤٠ό٬ҔᗯНǴԜਔᔈЬஒр

Нα࿘ঁᡏޑ֍ǴᡣҖႵޕၰ೭ࢂрНޑӦБǴаගϲ٬ҔᗯН

ᏔޑཀᜫǶଯξҖႵࣁ१܄ނǴᗯ१ޑ१ӧѳӦёаҔጫǵ

Н݀жඹǶᖐΥߙယᜪ(ޜЈǵଯǵǵA ǵεഌۂǵသ
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थǵݨǵλқ) ǵϖዼᜪ(λԯǵᐪഝǵਪๅǵဗҐη) ǵځ

дᜪ(ࠄҐǵᡀጱǵԮแǵҏԯǵ݀ǵӦҐ)ёаӈΕଯξҖႵ

ଽᅟᗯ१ϿໆࢂқԴႵႩǴࣗԿࢂ܈εٮගޑਔۓൂύǶόޑ

ޑཀҖႵݙਔाނநуϩǶᗯ१όӕ१଼ޑҖႵࣁរхᙝǴёаޑ

ௗݩރڙǴٯӵǺ٤ঁࢌᡏӧӞҏԯਔ٠όᙌय़Ǵࢂ܈Ԗ٤ঁᡏό

ӞဗҐηǶӵ݀ؒԖځд१ޑނ၉Ǵঁᡏ൩ԖёૈᎧԝΫǶᗯ१ख़

ᗺࣁкىЪӭኬϯޑ१ނаϷଳృޑНྍǶ 

 

ҖႵޑᕷ 

ଯξҖႵவ҃ࡾ 3Д໒ۈΕᕷයǴহۑ 5ǵ6Дࢂᕷଯঢ়Ǵ

Ƕޑ൳Яόᕷࢂ फ़եǴоϺ (12-2Д)ٯᡏКঁޑΑ9Дᕷډ

ଯξҖႵӧΓࣁႩᎦޑᕉნΠѤࣣۑёଛჹǴՠࢂவഁѦ௦ঁޑᡏ

ӧоϺғޑᐒКၨեǴᕷຼයᗋࢂКၨ಄ӝഁѦݩރޑǶଛჹ

ঁᡏࡷޑᒧᔈᅰໆ଼ࣁந (ЛᎳѳǵࢋ೬ǵ௨҅ݧத)ЪՉ҅ࣁத(ค

ҖႵόፕϦ҆ǴޑᡏǶഁѦঁޑ (Γόኪፂǵᆙॐـǵ࣮ࣁՉ݈څ

ԋᡏޑᡏख़ࣣεܭ 30լǴ҂ᅈ 30լ߾ёຎ٥ࣁԋᡏǶሟႵൂᐱႩᎦ

1ঁДаǴᡏख़ؒԖܴᡉϲ٢ࢂ܈ᓐؒԖܴᡉεǴ൩ૈຎࣁค

ᚶѫϐঁᡏǴ٠ᆶځдঁ܄ᡏଛჹǶவ٥ԋᡏ൩໒ۈႩᎦޑሟǵ

ঁᡏǴӢࣁႩᎦచҹКၨӳǴᡏख़ࡐܰၲډ 30լаǶࡺӧӝ
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ଛჹঁޑᡏᡏख़ᔈၲ 35լаӆՉଛჹǴаቚуଛჹԋфаϷ

फ़եଛჹਔѺޑࢎԝΫǶଛჹਔࡌஒҖႵඤډၨεޑႩᎦጃ (ऐ

ለఏ 54 x 36.8 x 27cmǴ٠ᇂ៓ᆛ)Ǵ٠Ε 2-3Ϻҽޑ१ނໆǴᡣ

ೀܭᑃӝයޑҖႵԖޜ໔ёаၧᗉаϷкޑى१ނёаӞǶখଛჹֹ

ޑᐟਗ਼ࢂ܈ࣁՉࢎඤპǴऩԖѺ׳ޑᓎᕷࢂ܈ҖႵǴᔈᗉխѺᘋޑ

ଓՉ߾ࣁᔈҥջϩ໒Ǵ׳٠ඤଛჹჹຝǴаᗉխঁᡏޑཞǶऊ 5

ډ 7ϺࡕǴଛჹԋфٿޑଫঁᡏᆂӧӕفပҶ৲ǵϕ࣬ЛǶଛ

ჹԋфޑҖႵ߾໒ۓۈයᒵᡏख़ᡂϯǴӕਔΨݙុཀঁᡏ໔

ᔈຎѺ߾ǴࣁрѺରՉҖႵӧ҂ғޑǶऩଛჹԋфݩރೀ࣬ޑ

ରՉޑࣁᇸख़ำࡋǴ،ࢂۓցᝩុଛჹǴа෧ϿঁᡏޑΫǶҖႵޑ

ֳৄයऊ 30ϺѰѓǴᚶѫޑղۓǴ٢ᓐܴᡉᑩǴဎсଆٰǴ

ᚶѫᡏख़ёၲ40-50լǶӵ݀ଛჹ1ঁъДࡕሟႵؒԖᚶѫၞޑຝǴ

൩ाԵቾܨჹ٠Ъख़ཥଛჹǴӢࣁଛჹၸΦޑҖႵ໒ۈѺࢎǴࣗޣ

 ǵԝΫǶڙ

 

ѴႵޑрғ 

ѴႵזрғਔǴ҆ႵᡂளόϼࢲǴεӭᜇޮӧணጃفޑပǶ

ᔈВۓڰԐఁْჸǴ٠ஒ҆ႵᇴᚆفပǴаղᘐࢂցғౢǶখрғ

ǴёаЋᗉխԋښΓᜪࢉݠௗᄗǴаխޔѴႵᅰໆόाޑ
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కᎦࢂ܈ఠᓻޑՉࣁǴऊ 5ϺࡕѴႵ൩ᆉҔЋޔௗ࿘ΨؒୢᚒǶѴ

ႵрғਔǴᅰໆ෧ϿόѸाޑυᘋǴբόाϼεǴӢϦႵܰڙᡋ

ᓵрԶݾཟѴႵޑՉࣁǶඤႩᎦጃਔǴᔈעচႩᎦጃϣݠԖϦ҆

ႵޑښპᆶѴႵܫٳΕǴᡣډཥᕉნޑϦ҆ႵᅰԐᔈཥᕉნǴ

٠Ъِೲӣணྣ៝ѴႵǶӧᢀჸύǴཚၮвႵޑՉࡐࣁϿрǴନߚ

вႵрணጃѦǴࢂ܈ЬᚆணਔϦ҆ႵωעдॺјணጃǶѝा

१ނкျǴεϩޑѴႵёаճߏεǶѴႵᅌߏεǴ൩ाݙ

ཀᗯНޑଯࡋǴ१ޑނኧໆ٣Ǵ٠ӧႩᎦጃϣܫΕǴᄾ፺ǵ༟

ጤǵᑃУਔǴቚуႩᎦᕉნݔޑ౦ࡋǴԖշܭ෧ϿѴႵ݈څޑՉ

 วғǶޑࣁ

 

 

 

 

 

 

 

 

 




