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ᄔाᄔाᄔाᄔा 

    ϩѲӧੇ2500ܘϦЁа΢ޑѠ᡼ଯξҖႵ ( Microtus kikuchii )Ǵ

ς᛾ܴࣁ΋ϻ΋ނޑڋۀᅿǴ٠ӧჴᡍޑ࠻ᢀჸύԖܴᡉޑ໢៝ྣ܄

ηжޑՉࣁǶҁჴᡍట૸ፕΟঁୢᚒǺಃ΋ǵଯξҖႵ໢ޑ៝ྣ܄Չ

ᡂϯǻಃΒǵଯξҖޑΚ΢ૈࣁՉکػǵวߏԋޑց཮ቹៜηжࢂࣁ

Ⴕ໢ޑ៝ྣ܄ՉࣁӧόӕࡋྕޑჹηжࢂցڀԖόӕޑቹៜǻಃΟǵ

໢ࢂ៝ྣ܄ց཮ቹៜ҆Ⴕྣ៝ѴႵޑਔ໔޸຤ǻࣴزၸำஒଯξҖ

Ⴕ୮Ꭶٿܭᅿόӕྕ23 ) ࡋ oCϷ 15 oC )Ǵ؂ᅿྕࡋᏹ௓ӚԖРᒃӸ

ӧаϷРᒃόӧٿಔǴаКၨόӕྕࡋΠٿಔޑѴႵӧԋߏǵวکػ

Չ୏ૈΚ΢ࢂցڀৡ౦ǶӕਔǴᒵቹѴႵрғࡕ 3ВᒃжҖႵࢲޑ୏

຤Ƕჴᡍ่݀ว౜Ǵ޸ਔ໔ޑ΢ࣁǴ٠КၨϦႵᆶ҆Ⴕӧྣ៝Չݩރ

ӧಃ 3-18Вស໔ǴԖРᒃӸӧޑѴႵӧᡏख़ǵԸߏǵߏ׀ǵࡕဌඓ

РᒃόӧಔձǶӧܭᡉ๱εߏ 23 oCޑ୮ᎦྕࡋΠǴԖРᒃӸӧޑѴ

ႵܴᡉၨזᘐѪǴΨᡉ๱ၨૈזᙌ҅Ƕӧ 15 oCޑ୮ᎦྕࡋΠǴԖР

ᒃӸӧޑѴႵ߻ǵࡕဌ೩ܴᡉၨזϩᚆǵၨז໒౳ǴΨᡉ๱ၨԐр౜

௽ᙯޑ୏բǶӧ 15 oCޑ୮ᎦྕࡋΠǴԖРᒃӸӧޑѴႵғӸ౗ᡉ๱

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

ᡉ๱ৡ౦Ƕᒃжྣ៝Չ޸ࣁ຤ਔ໔ϩ݋΢ǴϦႵޑӸӧ٠όቹៜ҆Ⴕ
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ჹѴႵ៝ྣޑՉࣁਔ໔޸຤Ƕ೸ၸՉࣁᢀჸว౜ǴϦႵჹηж߄౜р

ᇒޮǵјӣǵ౛Л฻Ь୏ྣ៝ޑՉࣁǶҁࣴزว౜ǴϦଯξҖႵ཮ჹ

ηжගޔٮௗ៝ྣޑՉࣁǴᙖԜቚуηжޑԋߏǵวػᆶՉૈࣁΚǴ

٠ᔅշ҆ႵӅӕኟػвႵǴගଯѴႵғӸǶӧय़ᖏեྕᕉნਔǴ໢܄

ྣ៝ჹηжޑਏ੻཮ܴ׳ᡉǶ 

 

ᜢᗖຒǺଯξҖႵǵ໢៝ྣ܄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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΋΋΋΋ǵǵǵǵق߻ق߻ق߻ق߻ 

   থ٢୏ޑނஆଛࡋڋϩԋ໢܄ᆶӕ΋ଫሟ܄ኧԛଛჹ٠ᕷ෗ޑ΋

ϻ΋ڋۀ (monogamy)Ǵ໢܄ᆶӕ௼ဂύޑኧଫሟ܄ଛჹ٠ᕷ෗ޑ΋

ϻӭڋۀ (polygyny)Ǵ໢܄ᆶҺՖሟ܄ଛჹǴ٠ӧଛჹؒࡕԖ܄ុ࡭

ǶჴՉ΋ϻ(Clutton-Brock, 1989 ) (promiscuity) ڋ໶ஆޑᜢ߯ߧՔޑ

ӭޑڋۀথ٢୏ނᅿᜪ՞ӭኧǴவ܄᏷ᢀᗺԶقǴឦܭ΢ॊஆଛࡋڋ

 ,Dawkins and Carlisle, 1976; Trivers ) ࣁ౜ᒃжྣ៝Չ߄ၨό܄໢ޑ

1985 ) ǶԶՉ΋ϻ΋ۀஆଛޑڋথ٢୏ނϐКٯϿܭ 3%  ( Kleiman, 

1977)Ǵՠ໢܄ჹܭηжྣ៝ޑՉܴ߾ࣁᡉёـǶ໢ޑ܄ᒃж׫ၗ 

( male parental investment ) ೏ۓကࣁȨӢࣁ໢ޑ܄Ӹӧࢂ܈ՉࣁǴԶ

ቚуηжғ෗ޑ߻፾Ӹࡋȩ( Kleiman and Malcolm, 1981 )ǴԜՉࣁ೯

த೏ຎࣁ΋ϻ΋ۀஆଛޑࡋڋ੝ቻϐ΋Ƕ 

    Рᒃྣ៝ ( paternal care ) ӧՉࣁ΢ǵғ౛΢ޗکҬ΢ჹηж೿

р໢ࡰ Ԗቹៜ ( Wuensch, 1985 ) ǶKleiman and Malcolm ( 1981 )ڀ

ቹޑჹηжԖғ౛΢ )ޑௗޔࣁεᜪǺ΋ᜪٿၗёаᘜᜪԋ׫ᒃж܄

ៜ )Ǵхࡴᇒᕭ ( huddle ) ( ᙟᇂӧηжي΢ )ǵ౛Л ( groom )ǵј

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

ࢲӸޑቚуηж ) ޑ໔ௗࣁǶќ΋ᜪډӧ୮ᎦᕉნΠ৒ܰᢀჸࣁ
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౗ )ǴхࡴᑐணᆶணޑᆢៈǵٛᑇѦእǵߥፁၗྍǵߥៈሟ܄฻Ƕ 

ၸѐزࣴޑǴჹܭჴՉ΋ϻ΋ޑڋۀ៲ᏁҞ୏ނϐ໢៝ྣ܄Չࣁ

ӭԖ௖૸ǴӵǺКၨ΋ϻ΋ޑڋۀӦύੇλৎႵ ( Mus spretus ) ک΋

ϻӭޑڋۀλৎႵ ( M.musculus ) 2ᅿόӕஆଛޑࡋڋ໢Ⴕکჹځη

жݩރ៝ྣޑǴჴᡍว౜ӦύੇλৎႵ཮޸຤Кၨӭޑਔ໔ӧјӣѴ

Ⴕکᆢ࡭ணҤǹ࣬ϸޑǴλৎႵ޸߾຤Кၨӭޑਔ໔ӧճρՉࣁ΢

ǶќѦǴ໢( Cassaling et al., 2010 ) ( ௚ࡩǺҶ৲ǵӞ໭ǵᅵ᝺ǵٯ )

౜рӧணύഉՔ٠Ъᆷ૏߄П؅Ⴕ ( Meriones unguiculatus ) ҭߏ܄

ࢂǶRymer ( 2009 ) ᢀჸҭ ( Elwood, 1975 ) ࣁՉޑ౛ЛٽᔅԆѴک

΋ϻ΋ޑڋۀદႵ ( Rhabdomys pumilio ) Ǵว౜໢Ⴕתᄽ๱ࡰЇѴႵ

჋၂ཥ१ޑނख़ाفՅǴ٠௲ᏤѴႵӧόӕۑ࿯१Ҕόӕޑ१ނǶଭ

ၲуථуѮႵ ( Hypogeomys antimena ) ޑ໢Ⴕӧ຾Εᘪ१ଯঢ়ਔǴ

཮ᙖҗᕭอᆶѴႵޑຯᚆکቚу᝾ޑיጄൎٰफ़եѴႵޑ೏ਂ१౗ 

( Sommer, 2000 )ǶGoldingay ( 2010 ) ӧഁѦᢀჸډǴϺ໵ࡕ 3ঁλਔ

ϣอᓐ೓វ ( Petaurus breviceps ) ޑ໢Ⴕ཮੮ӧணϣഉՔѴႵǴٛЗ

ᡏྕၸեޑ௃׎วғǶ 

    ୏ޑނวػኳԄ೏ຎڀࣁഢނᅿ੝่ک܄ӝᒃжྣ៝ǵ୷Ӣǵᕉ

ნ฻Ӣη่݀ޑ ( Morrison et al., 1977; Calvert et al., 1984; Creighton 

and Strauss, 1986; Millar and Millar, 1989 ) ǶࣁΑ௖૸໢܄РᒃӸӧޑ
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ਏ੻ǴDudley ( 1974 ) ауԀқىႵ ( Peromyscus californicus ) ࣴࣁ

ٿಔǴ٠૶ᒵٿᆶ҆ᒃൂᐱྣ៝៝ྣ܄ჹຝǴஒჴᡍಔձϩԋԖ໢ز

ಔѴႵޑᡏख़ᡂϯǴ่ ݀ว౜Ԗ໢ޑ៝ྣ܄ѴႵӧᡏख़ԋߏ΢ࢂԖᡉ

๱ޑቚуǶќѦǴԖᚈᒃྣ៝ߏޑП؅ႵѴႵ཮ගԐ໒౳ǵوၡǵઠ

ҥǵڟᝅ฻Չࣁวػ ( Elwood and Broom, 1978 ) Ƕ໢܄ᒃжྣ៝Ψ

ёаቚуѴᡏޑӸࢲ౗ǴрғᆶߏεӸޑࢲуԀқىႵѴᡏኧǴว౜

ԖРᒃޑӸӧǴ᏾ᆂηжӸޑࢲКٯԖ71.4%ǴԶРᒃόӧޑᆂኧǴ

ѝԖ9%཮᏾ᆂηжӸࢲ ( Gubernick and Teferi, 2000 ) Ƕ

Wynne-Edwards and Lisk ( 1989 ) ࣴز૶ᒵ֢МЛىႵ ( Phodopus 

campbelli ) Ѵᡏऩӧྕ21ࡋoCᚈᒃྣ៝ޑ௃ݩΠǴ95%ޑѴᡏёа໩

ճډߏᘐѪǹऩРᒃόӧޑಔձǴഭ47%ޑѴᡏёа໩ճډߏᘐѪǶ

྽ྕࡋᏹ௓Πफ़4ډoCǴРᒃόӧޑಔձѝഭ32%ޑѴᡏёа໩ճߏ

ᕉნΠ຾ՉჴᡍǴҭஒჴᡍಔձϩԋԖޑᘐѪǶ୮ᎦદႵӧъΓπډ

໢܄Ӹӧᆶ໢܄όӧٿಔ٠Ӛձ୮ᎦӧঁٿόӕࡋྕޑΠǶࣴ ว౜ز

ӧྕࡋၨեޑᕉნΠǴԖ໢ޑ៝ྣ܄ѴႵϐԋߏೲ౗ܴᡉКၨז 

( Schradin and Pillay, 2005 ) Ƕ 

    ќѦǴ΋ϻ΋҆ڋۀႵྣ៝ޑՉزࣴࣁǴОξႵ ( Neotomodon 

alstoni ) ҆ႵӢϦႵ཮ᔅԆྣ៝ѴႵǴځჹѴႵޑᇒᕭਔ໔཮෧ϿǴ

ᆪ ( sniff ) ѴႵکᔅԆ౛ЛޑᓎࡋΨ཮Πफ़ ( Luis et al., 2004 ) Ƕ
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Woodroffe and Vincent ( 1994 ) මගр໢៝ྣ܄ёа෧ᇸ҆Ⴕޑথػ

πբໆǴёғౢၨख़ࢂ܈ၨӭޑηжǶFeron and Gouat ( 2007 ) ҭࡰ

р໢៝ྣޑ܄Չࣁёа෧Ͽሟ܄ӧྣ៝ηж΢ૈޑໆ޸຤Ǵ٬ሟ܄Ԗ

ၨӳૈޑໆፓ࿯Ǵᕭอӆԛғౢޑ໔႖ਔ໔Ƕவ໢܄Ӹӧᆶ໢܄όӧ

ޑᐱྣ៝4ଫа΢ൂݤᒃ҆ႵคൂޑႵىᏹբಔձჴᡍΠǴуԀқޑ

ѴᡏǹԶԖ໢܄ഉՔޑሟႵѳ֡ғ෗໔႖37ࣁϺǴอيൂܭሟႵ53ޑ

Ϻ ( Cantoni and Brown, 1997 ) Ƕ 

    Ѡ᡼ଯξҖႵȐ Microtus kikuchii ȑࣁѠ᡼੝ԖᅿǴЬाϩѲܭ

ܘੇ 2500ϦЁа΢ϐଞǵᗡယ݅஥ϷаҏξጂԮࣁЬޑ૛ғӦȐֆ

୻ണǴ1998ȑǶӧഁѦǴϦ҆ႵޑКٯᖿ߈ 1:1 (ֈۏḋǴ1990)ǹࢲ୏

ጄൎख़᠄ޑ౜ຝр౜ӧሟ໢ঁᡏ໔Ǵ٠Ъόӕঁᡏѝᆶ 1ଫ౦ঁ܄ᡏ

วғख़᠄Ȑֆ୻ണǴ1998ȑǶഋՙণ฻Ȑ2006ȑჹଯξҖႵ຾Չଛჹ

฻ෳ၂Ǵჴᡍว౜ӧᚈᒃଛჹύǴ໢ႵஒѴࣁѴՉػаϷᒃηࣁՉޑ

ႵјӣԛኧޑКٯၨሟႵӭǴ໢Ⴕௗ᝻ηжޑਔ໔کሟ࣬܄ӕǴᡉҢ

໢ႵڀԖଯػޑࡋѴՉࣁǶճҔ༾ᒿᡏ୷ӢȐmicrosatellite DNAȑ᛾

ჴӧ΋ԃ΋ԛғ෗ۑύǴ؂ଫଯξҖႵ໢܄ѝൂکଫሟঁ܄ᡏଛჹ

( ֆᄪಅǴ2007 )Ƕ೸ၸഁѦᢀჸᆶჴᡍаϷϩηᒪ໺΢ޑ᛾ᏵǴᡉ

ҢѠ᡼ଯҖႵࣁ΋ϻ΋ނޑڋۀᅿǶӧѠ᡼ǴଯξҖႵࣁ୤΋ჴՉ΋

ϻ΋ޑڋۀくᏁҞ୏ނǴ٠Ъ߄౜р໢ޑ៝ྣ܄ՉࣁǴߚࡺத፾ӝٰ
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௖૸РᒃӸӧჹѴႵޑਏ੻Ƕ 

    ҁࣴزΏ೸ၸ࠻ϣޑ୮Ꭶǵගٮкޑى१ނᆶНǵؒԖᘪ१ޑޣ

ᕉნǴٰᔠຎ໢៝ྣ܄ՉࣁჹηжޑӸࢲᆶԋߏวޑػቹៜǶҁࣴز

Ҟޑջ௖૸ 3ঁୢᚒǺ1. ଯξҖႵ໢ޑ៝ྣ܄Չࢂࣁց཮ቹៜηж

ӧКࣁՉޑ៝ྣ܄ว৖ǻ 2. ଯξҖႵ໢ޑΚૈࣁՉکػวߏԋޑ

ၨեྕޑᕉნύჹηжޑԋߏวࢂػցڀԖόӕޑቹៜǻ3. РᒃӸ

ӧࢂց཮ቹៜ҆Ⴕྣ៝ѴႵޑਔ໔޸຤ǻ 
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ΒΒΒΒǵǵǵǵ׷਑ᆶБ׷ݤ਑ᆶБ׷ݤ਑ᆶБ׷ݤ਑ᆶБݤ 

1. ႩᎦႩᎦႩᎦႩᎦᕉნᕉნᕉნᕉნ 

ᑜϘངໂӝ៿ξܿঢ়Ӧ୔ ( чጎ׫ࠄԖჴᡍঁᡏٰࣣԾ܌

24o08’ ܿ࿶ 121o17’ ) Ǵ܌Ԗਂਆࢲᡏࣣ౽ԿܿੇεᏢғࣽڮᏢس

୏܊ނύႩᎦǴഁѦਂਆය໔Ծ 2009ԃ 3ДԿ 2011ԃ 3ДǶӝ

៿ξ୔ୱϐԃѳ֡਻ྕ5.5ࣁʚǴځύѳ֡നଯྕࡋӧ8Дҽය໔Ǵ

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

ӧࢂྕ 1ДҽǴ਻ྕ໻Ԗ-1.3±2.1ʚ ( ESRI, 2011 ) Ƕ 

வഁѦ஥ӣޑҖႵঁᡏ཮Ӄൂᐱ୮Ꭶӧ೸ܴޑ polycarbonate

Ꭰ౯ࠠεႵ᠈ (ελࣁ 46 × 24.5 × 20 cm3 )Ǵ୏ࡋྕޑ܊ނ೛ۓӧ

23oC ( ILAR, 2010 )ǶሟႵൂᐱᎦӧႩᎦጃύԿϿ 1ঁДǴаղᘐ

ჹηࡋӧၨեྕ៝ྣ܄ҁჴᡍట௖૸໢ܭѦᚶѫǶҗഁܭցςࢂ

жޑቹៜǴࡺ೽ϩঁᡏӧଛჹྕࡡډ౽߾ࡕ 15 oCޑհᙒᘕύ୮ᎦǶ

ԋႵ؂Вᗯ१ 20լ१ނǴНؒ߾Ԗज़ໆǶႩᎦᕉნޑమዅࣁ߾ 1

ڬ 2ԛǶ٬ߦࣁଯξҖႵૈӧ୏܊ނύ຾Չᕷ෗ǴԐ΢ 6ᗺߝᐩǴ

ఁ΢ 8ᗺᅝᐩǴឦܭқϺԖ 14λਔǴڹఁԖ 10λਔ ( શդྍǴ

1997 )Ƕว౜҆ႵғࡕػǴ཮ஒᒃжکѴႵ΋ӕ౽Կ೸ܴЪၨεޑ

ᓸլΚጃύ (ελࣁ 55 × 30 × 30 cm3 ) ( კ 1 )Ǵаߡᢀჸᆶ຾Չ
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ჴᡍᏹբǶ 

 

2. ଯξҖႵଛჹᆶჴᡍϩಔଯξҖႵଛჹᆶჴᡍϩಔଯξҖႵଛჹᆶჴᡍϩಔଯξҖႵଛჹᆶჴᡍϩಔ 

ᡏǴ҆Ⴕӧ࿶ၸঁޑѦ஥ӣഁܭ     1ঁДа΢ൂޑᐱႩᎦࡕǴ

ӵ݀ؒԖϩ৆Ǵ߾ஒځຎࣁёଛჹঁޑᡏǴऩϦႵ຾१҅த߾ಃ 2

Ϻࡕ൩ё྽ଛჹ܌ҔǶӧഁѦਂਆঁᡏਔǴऊ 5ϦЁ೛࿼ 1ঁഐ

ٝǴࡺӧ࣬ޑ߈ഐٝϣϐঁᡏёૈ཮ԖՈጔᜢ߯ǶଛჹਔǴࣁΑ

ᗉխ߈ᒃҬଛǴ٬Ҕόӕ௦໣Ӧᗺঁޑᡏ࣬ϕଛჹǶ 

    ଛჹֹԋޑϦ҆Ⴕऩӧଛჹࡕ 2ϺϝόᘐӦѺରǴܨ߾໒٠

ᆶځдঁᡏख़ཥଛჹǶϦ҆Ⴕᆂӧ΋ଆǴ٠р౜ϕ࣬౛Лࢂ܈΋

ଆѦрޑՉࣁǴ߾ᇡࣁۓଛჹԋфǶς࿶ଛჹԋфޑϦ҆ႵǴऩ

ϐࡕр౜ѺରՉࣁǴ߾ຎՉޑࣁᇸख़ำࡋբрόӕೀ౛Ƕঁᡏ໔

ؒԖڙ໾Ъኧϩដࡕ൩ଶЗѺରޑ௃׎ຎࣁᇸࡋѺରՉࣁǴᆢ࡭

ଛჹݩރǶঁᡏ໔ុ࡭ѺରԶр౜ڙ໾ޑ௃ݩǴ߾ຎࣁख़ࡋѺର

ՉࣁǴ٠ஒଛჹϦ҆Ⴕϩ໒ЪൂᐱႩᎦǶ΢ॊऩр౜ख़ࡋѺରՉ

߾ჹǴϦႵܨԶࣁ ᐱ୮Ꭶൂ߾д҆ႵଛჹǴ҆Ⴕځӆᆶࡕයࢃ1 1

ঁДዴᇡคᚶѫࡕӆᆶځдϦႵଛჹǶ  

    ҆ႵᚶѫޑղձǴନΑᡏख़೴ВቚуѦǴ٢ᓐΨ཮ܴᡉ๞εǶ

ଛჹࡕ ᏷ќ߾Ⴕᚶѫ҆ـǴऩ҂ڬ8 1ϦႵख़ཥଛჹǶऩ҆Ⴕԝ
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ΫǴϦႵ߾  д҆ႵଛჹǶځӆᆶࡕයࢃ1

ցԖቹࢂǵғ౛ࣁǵՉػวߏΑКၨРᒃӸӧჹηжӧԋࣁ    

ៜǴஒଛჹҖႵϩԋРᒃӸӧᆶРᒃόӧٿಔǴ٠ӃКၨಃ 1В

សޑѴႵӧӚ໨ෳॶࢂցӸӧৡ౦ǴаዴᇡѴႵ໔ޑৡ౦ࣁРᒃ

Ѵᡏ཮ᆶР҆ᒃ΋ଆࡕಔձӧѴᡏрғޑቹៜǶРᒃӸӧޑ៝ྣ

୮ᎦǴډޔ 30ВសεǴӆᐱԾϩ໒୮ᎦǶԋࣁРᒃόӧޑಔձޑ

ኬҁ཮Ԗ 3ᅿ௃׎Ǻ1. ዴᇡ҆ႵᚶѫࡕǴܭғౢ߻ ஒϦႵவڬ1

ႩᎦጃύ౽рǶ2. ҆Ⴕܭᚶѫය໔Ǵՠ܌ଛჹϦႵύ೼ԝΫǴӅ

2जǶ3.ഁ ѦਂਆঁᡏǴӧ୏܊ނ႖ᚆය໔ዴᇡᚶѫ҆ޑႵǴࢂ܈

ӧഁѦഐٝϣғౢ҆ޑႵǴӅ 3जǶРᒃόӧಔޑѴႵډΑ 30В

សࡕǴ൩ᆶ҆Ⴕϩ໒ᐱԾ୮ᎦǶ 

 

3. ჴᡍइᒵໆॶჴᡍइᒵໆॶჴᡍइᒵໆॶჴᡍइᒵໆॶ 

a. Ѧ೽׎ᄊ੝ቻϐԋߏวػ 

    ԋߏ΢ޑෳໆ௦Ҕᡏख़ ( body weight ) ǵᡏߏ ( body 

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

foot length ) ( Kitahara, 1995 )Ǵᡏख़ෳໆ؂ࣁВෳໆǴᡏߏǵԸ

߾ߏဌඓࡕǵߏ׀ǵߏ 3Ϻෳໆ 1ԛǶว߾ػᢀჸߏр΢Πߐ

У( upper and lower incisor eruption )ǵԸϾ໒௴ ( ear pinnae 
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unfolding )ǵ໒౳ ( eyes opening ) ǵࡕ߻ဌ೩ϩᚆ ( fore and 

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

ցࢂෳѴႵวрᖂៜǴᢀჸѴႵڙჹࢂ߾ղᘐޑϺኧǶ᠋Κޑ

཮ԖϸᔈǶᘐѪޑղᘐࣁӧಃ 18ВសஒѴႵᆶ҆Ⴕϩ໒ႩᎦ

24λਔǴӆᔠࢗѴႵᡏख़Ԗคቚ෧ٰղձᘐѪᆶցǶѴႵрғ

྽Ϻࣁಃ 1ϺǴԋߏวػ΢ޑෳໆॶǴவѴႵಃ 1Вសډಃ 30

Вស؂ 3Ϻෳໆ 1ԛǶෳໆࡕளޑډၗ਑ीᆉځԋߏೲ౗

( Instantaneous Growth Rate, IGR )ǴϦԄࣁǺ

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

b. ՉૈࣁΚ 

ୖԵ Altman and Sudarshan ( 1975 ) ჹѴႵՉ୏ૈΚޑᔠෳ

ӅԖ 6໨Ǵ٠ӧ؂Ϻ଺ԋߏวػ૶ᒵǴӕਔ຾ՉᢀჸǶ 

ᙌ҅ ( righting )ǺӃҔЋஒѴႵܭۓڰဎ೽ර΢ރޑᄊǴܫЋ

ӧࡕ 5ࣾϣǴѴႵૈԾՉᙌᙯԋဎ೽රΠǶ 

 य़Ƕ߄ᚆ໒ܩᓐ ( head lifting )ǺѴႵᓐܩ

௽ᙯ ( pivoting )ǺѴႵаԾρືࣁЈǴӛѰ܈ӛѓ౽୏ຬၸ 90

 Ƕࡋ

ǺѴႵӧ( clinging ) ߕ٩ य़΢ଶ੮௹ޑࡋ45 15ࣾа΢Ƕ 

Չو ( walking )ǺѴႵޔጕ౽୏ 5ϦϩຯᚆǶ 
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Չ ( climbing )ǺѴႵӧݽ य़ӛ΢౽୏௹ޑࡋ45 5ϦϩຯᚆǶ 

 

c. ᒃжྣ៝Չࣁਔ໔К 

    Ѵᡏрғಃ 2-4ϺǴճҔ DV ຾ՉᒵቹǴӅ 3ϺǶқϺࣁ

Ԑ΢ 6ᗺډఁ΢ 8ᗺǴڹఁࣁఁ΢ 8ᗺԿ႖ϺԐ΢ 6ᗺǶԌ௞

ىόࡕ߻ 1λਔکᗯ१ǵమ౛ޑਔ໔ ( Ԑ΢ 10ᗺ ) ǴՉࣁᢀ

ჸਔ໔வԐ΢ 11ᗺډ႖ϺԐ΢ 7ᗺǴჴሞϩ݋ 1Вޑλਔኧ

20λਔ ( 10λਔқϺᆶ 10λਔڹఁ ) ǶࣁΑೀ౛ᚳεޑᒵቹ

ၗ਑Ǵஒ٬Ҕ Scan sampling຾ՉڗኬаϷϩ݋Ƕ 

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

( 2006 ) ჹ҆Ⴕྣ៝ѴႵਔޑՉࣁϩԋ 3໨Ƕ 

Ѧр ( no contact )Ǻջᒃжᚆ໒ணጃǴ໻ѴႵൂᐱ೏੮ӧணጃ

ύǶ 

Ь୏ྣ៝ ( arch-backed nursing )Ǻջᒃж࠮༈ևψ׎ǴЬ୏ஒ

ѴᡏܤΕᚶύǵᙟᇂӧѴႵ΢Бࢂ܈ჹηж຾Չ౛ЛǶ 

੃ཱུྣ៝ ( passive nursing )Ǻջ҆Ⴕаୁ፴ǵһ࠮ᗯѪࢂ܈ᡣ

ѴႵᇘ៛ӧѦǶ 

    ᒃж៝ྣޑՉ؂ࣁλਔڗ 15ϩដ຾Չϩ݋Ǵᢀჸਔ໔வ᏾

ᗺ 00ϩਔ໒ډۈ 15ϩǶ؂ 1ϩដ૶ᒵ 1ԛǴ૶ᒵϣ৒ࣁ྽Π
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ٗ 1ϩដᒃжϦǵ҆ႵޑՉ߄ࣁ౜Ƕ؂ࡺλਔԖ 16฽ၗ਑Ǵ1

Ϻ 20λਔӅԖ 320฽ၗ਑ǶӆҔ 3໨ྣ៝ՉࣁಕуޑኧҞϩձ

ନа 320ǴߡёᕇளӚ໨ྣ៝Չ؂ࣁВޑԭϩКǶଞჹൂᒃ҆

Ⴕǵଛჹ҆ႵǵଛჹϦႵКၨځ 3໨Չ޸܌ࣁ຤ਔ໔ϐԭϩКǶ 

d. ѴႵྕࡋፓ࿯ 

    ճҔआѦጕᡏྕᄳइᒵѴႵဎ೽ޑᡏࡋྕ߄Ǵவಃ 2Ϻ 

( খрғؒԖᡏЛᙟᇂ ) ډಃ 9Ϻ( ᡏЛ൳Яᙟᇂӄي )Ƕෳ

ໆᡏྕ߻ዴᇡѴᡏࢂᙟᇂӧϦǵ҆ႵΠБǴऩෳໆᡏྕ߻ᒃж

ς੮ΠѴᡏᐱԾᚆ໒ணጃǴ߾฻ᒃжӣணࡕ 15ϩដǴӆڗрѴ

ᡏ຾ՉෳໆǴ٠ӧ 10ࣾϣֹԋ૶ᒵǶ 

e. ಍ीϩ݋ 

    КၨРᒃӸӧᆶРᒃόӧٿಔѴႵޑԋߏෳໆኧᏵǴаѴ

ႵঁᡏൂࣁՏǴଞჹԖคРᒃྣ៝ᆶ୮Ꭶྕ2ࡋӢη຾ՉᔠຎǴ

Ҕ two way repeated measure ANOVAᔠຎځቹៜǴऩԖᡉ๱ৡ

౦ਔǴ߾ӆ٬Ҕ Mann Whitney U-testפрԖᡉ๱ৡ౦ޑѴႵВ

សǶԶѴႵޑวػǵՉૈࣁΚϷᚈᒃՉࣁਔ໔޸຤ޑኧᏵࣣࣁ

Кၨಔձ໔ޑৡ౦Ǵ٬Ҕ Mann Whitney U-test ຾Չϩ݋಍ीǶ

ѴႵޑजғӸ౗ᆶηжኧғӸ౗٬߾Ҕ Fisher’s exact test຾Չ

ϩ݋Ƕ௖૸РᒃӸӧᆶցჹ 2-9ВសѴႵᡏྕޑቹៜǴ٬Ҕ
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Repeated Measures ANOVA଺ϩ݋಍ीǶऩРᒃӸӧಔޑϦႵ

ӧჴᡍ຾ՉύԝΫǴ၀ᆂѴႵޑၗ਑߾ϩ݋ԿРᒃԝΫ1߻ϺǶ

ჴᡍ຾ՉύऩѴႵԝΫǴ߾ၗ਑߾ϩ݋ԿځԝΫ߻ 1ϺǶ  
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ΟΟΟΟǵǵǵǵ่่่่݀݀݀݀ 

ҁࣴز຾Չය໔Ծ 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 22ଫηжঁᡏ຾Չϩ݋Ƕӧ

15 oC୮ᎦྕࡋΠǴଛ 12ჹǴғΑ 14जǴځύ 2जࣁӕР҆Ǵឦܭ

РᒃӸӧಔԖ 8ज 17ଫǴځύԖ 1जࣁ 3вႵǴ7जࣁ 2вႵǹР

ᒃόӧಔԖ 6ज 12ଫǴځύԖ 1जࣁ 1вႵǴ4जࣁ 2вႵǴ1जࣁ

3вႵǴঁٿಔձӅ 29ଫηжঁᡏǶ 

 

1. ԋߏԋߏԋߏԋߏ 

җܭѴႵӧಃ 18ВសࡕӸࢲ౗Πफ़Ǵ೷ԋ಍ी΢ޑኬҁኧόჹ

ᆀǴࡺӧԋޑߏϩ݋΢ѝаѴႵಃ 3-18ВសࣁЬǴಃ 21-27Вសޑ

ၗ਑ܭ߾૸ፕޑ೽ϩ଺௖૸Ƕ 

ӧѴႵಃ 3-18Вស໔Ǵ຾Չϩঁޑ݋ᡏኧǴӧ 23 oC୮ᎦྕࡋԖ

17ଫ(ឦܭРᒃόӧಔǺ8ଫǴឦܭРᒃӸӧಔǺ9ଫ)Ƕӧ 15 oC୮Ꭶ

Ԗࡋྕ 24ଫ(ឦܭРᒃόӧಔǺ9ଫǴឦܭРᒃӸӧಔǺ15ଫ)Ƕ೽
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ҽѴႵӧಃ 3ВសਔǴӢԸԚۘ҂ֹӄ৖໒คڗݤளԸߏǴࡺԸߏ໒

ಃࣁਔ໔ޑ݋ϩۈ 6ВសǶ 

 

ᡏख़ 

ѴႵӧрғಃ 1Вសޑᡏख़Ǵӧ 23 oCࢂ܈ 15 oCޑ୮ᎦྕࡋΠǴ

ӧРᒃӸӧᆶРᒃόӧޑಔձ໔ࣣคᡉ๱ৡ౦ (U-test, P>0.05)Ƕ 

Two way repeated measure ANOVAޑ಍ी่݀ᡉҢӧѴႵᡏख़

ӧಃ 3-18Вស໔ǴԖคРᒃӸӧᡉ๱ቹៜѴႵޑᡏख़ελ (F = 5.12, 

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

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

ӧಔޑѴႵᡏख़ӧಃ 9-18Вសᡉ๱εܭРᒃόӧಔձ( P<0.05 ) ( კ

3 )Ƕ୮ᎦྕࡋჹѴႵޑᡏख़߾คᡉ๱ቹៜ (F = 2.19, P >0.05) ( ߄

1 )Ƕ 

 

ᡏߏ 

   ѴႵӧрғಃ 1ВសޑᡏߏǴӧ 23 oCࢂ܈ 15 oCޑ୮ᎦྕࡋΠǴ

ӧРᒃӸӧᆶРᒃόӧޑಔձ໔ࣣคᡉ๱ৡ౦ (U-test, P>0.05)Ƕ 

Two way repeated measure ANOVAޑ಍ी่݀ᡉҢӧѴႵᡏߏӧ

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

1 )Ƕ 

 

Ըߏ 

ѴႵӧрғಃ 1ВសޑԸߏǴӧ 23 oCࢂ܈ 15 oCޑ୮ᎦྕࡋΠǴ

ӧРᒃӸӧᆶРᒃόӧޑಔձ໔ࣣคᡉ๱ৡ౦ (U-test, P>0.05)Ƕ 

Two way repeated measure ANOVAޑ಍ी่݀ᡉҢӧѴႵԸߏӧ

ಃ 3-18Вស໔ǴԖคРᒃӸӧᡉ๱ቹៜѴႵޑѴႵ(F = 14.00, P = 

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

ᡉ๱εܭРᒃόӧಔձ( P<0.05 ) ( კ 4 )Ǵӧ 15 oCᕉნΠǴӧಃ 6

ВសРᒃӸӧಔձޑѴႵԸߏᡉ๱εܭРᒃόӧಔձ( P<0.05 ) ( კ

5 )Ƕ 

୮ᎦྕࡋჹѴႵԸߏΨԖᡉ๱ቹៜ (F = 5.07, P = 0.03) ( ߄ 1 )Ǵ

РᒃόӧಔޑѴႵԸߏǴ23 oCޑ୮ᎦྕࡋΠӧಃ 18ВសԖᡉ๱  ε

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

Πӧಃࡋ 9-12Вសᡉ๱εܭ 15 oC( P<0.05 ) ( კ 7)Ƕ 

 

 ߏ׀

ѴႵӧрғಃ 1Вសߏ׀ޑǴӧ 23 oCࢂ܈ 15 oCޑ୮ᎦྕࡋΠǴӧ
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РᒃӸӧᆶРᒃόӧޑಔձ໔ࣣคᡉ๱ৡ౦ (U-test, P>0.05)Ƕ 

Two way repeated measure ANOVAޑ಍ी่݀ᡉҢӧѴႵߏ׀ӧ

ಃ3-18Вស໔ǴԖคРᒃӸӧᡉ๱ቹៜѴႵߏ׀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׀ΨԖᡉ๱ቹៜ (F =11.61, P<0.01) ( ߄ 1 )ǴР

ᒃόӧಔޑѴႵߏ׀Ǵ23 oCޑ୮ᎦྕࡋΠӧಃ 6ВសԖᡉ๱εܭ 15 

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

ܭΠᡉ๱εࡋ୮Ꭶྕޑ 15 oC ( P=0.02 ) ( კ 7) Ƕ 

 

 ߏဌඓࡕ

  ѴႵӧрғಃ 1ВសࡕޑဌඓߏǴӧ 23 oCࢂ܈ 15 oCޑ୮Ꭶྕ

 ,ಔձ໔ࣣคᡉ๱ৡ౦ (U-testޑΠǴӧРᒃӸӧᆶРᒃόӧࡋ

P>0.05)Ƕ 

Two way repeated measure ANOVAޑ಍ी่݀ᡉҢӧѴႵࡕဌඓ

ӧಃߏ 3-18Вស໔ǴԖคРᒃӸӧᡉ๱ቹៜѴႵࡕޑဌඓߏ (F = 

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

ᆶРᒃόӧಔձϐ໔ؒԖᡉ๱ৡ౦( კ 10 )Ǵӧ 15 oCᕉნΠǴಃ 15-18
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ВសРᒃӸӧಔձࡕѴႵဌඓߏᡉ๱εܭРᒃόӧಔձ( P<0.05 ) 

( კ 11 )ǹ୮ᎦྕࡋჹѴႵࡕဌඓ߾ߏคᡉ๱ቹៜ (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

ғϸᔈǴځд໨ҞǺ໒౳ǵԸϾ໒௴ǵ೩ᓐϩᚆǵ΢ΠߐУߏрޑϺ

ኧ߾೿ؒԖৡ౦ ( ߄ 2 ) Ƕ 

ӧ 15 oCᕉნΠǴРᒃӸӧಔձޑѴႵ߻೩ ( 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௴Ǵ໒౳ޑϺኧ΢РᒃӸӧಔձޑѴႵ ( 12.5±0.27

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

ၨזǶځд໨ҞǺᘐѪϺኧǵ᠋Κǵ΢ΠߐУߏрޑϺኧ߾೿ؒԖৡ
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౦ ( ߄ 3 )Ƕ 

 

3. ՉૈࣁΚՉૈࣁΚՉૈࣁΚՉૈࣁΚ 

ӧ 23 oCᕉნΠǴӧՉૈࣁΚޑ೽ϩǴРᒃӸӧಔձޑѴႵ 

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

n=11 )  ૈၨזᙌ҅Ǵځд໨ҞǺܩᓐǵ௽ᙯǵՉوǵߕ٩ǵݽՉ߾

ࣣؒԖᡉ๱ৡ౦ ( P>0.05 ) (߄ 4)Ƕ 

    ӧ 15 oCᕉნΠǴӧՉૈࣁΚޑ೽ϩǴРᒃӸӧಔձޑѴႵ

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

n=11 )ૈ ၨזр౜௽ᙯޑ୏բǴځд໨ҞǺᙌ҅ǵܩᓐǵՉوǵߕ٩ǵ

߄) Ԗᡉ๱ৡ౦( P>0.05 )ࣣؒ߾Չݽ 5)Ƕ 

 

4. ᒃжᒃжᒃжᒃжྣ៝ྣ៝ྣ៝ྣ៝ՉࣁՉࣁՉࣁՉ޸ޑޑޑޑࣁ຤޸຤޸຤޸຤ਔ໔ਔ໔ਔ໔ਔ໔ 

຾ՉᒵቹޑኬҁኧǴӧ 23 oCޑᕉნԖРᒃӸӧಔ 3जǴРᒃό

ӧಔ 3जǹӧ 15 oCޑᕉნРᒃӸӧಔԖ 5जǴРᒃόӧಔԖ 4जǶ

ӧ 23 oCޑᕉნΠǴଛჹ҆Ⴕᆶൂᒃ҆Ⴕ޸຤ӧѦрǵЬ୏ྣ៝ᆶ੃

΢ࣣคᡉ๱ৡ౦(კٯਔ໔Кޑ៝ྣཱུ 12a)Ƕଛჹ҆ႵᆶଛჹϦႵӧ

Ѧрޑਔ໔޸຤΢ؒԖৡ౦ǴӧЬ୏ྣ៝΢ଛჹ҆Ⴕ( 65.5 ± 11.1 % ) 

ᡉ๱ ( P <0.05 ) εܭଛჹϦႵ( 9.6 ± 3% )Ǵӧ੃ཱུྣ៝΢ࢂ߾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 oCޑᕉნΠǴଛჹ҆Ⴕᆶൂᒃ҆Ⴕ޸຤ӧѦрǵЬ୏ྣ៝

ᆶ੃ཱུྣ៝ޑਔ໔Кٯ΢ࣣคᡉ๱ৡ౦ ( კ 13a )ǶКၨଛჹϦႵᆶ

ଛჹ҆ႵޑՉࣁǴଛჹ҆ႵᆶଛჹϦႵӧѦрޑਔ໔޸຤΢ؒԖৡ౦Ǵ

ӧЬ୏ྣ៝΢ଛჹ҆Ⴕ ( 74 ± 4 % ) ᡉ๱ ( P <0.05 ) εܭଛჹϦႵ 

( 16.5 ± 7.3 % )Ǵӧ੃ཱུྣ៝΢ࢂ߾ଛჹϦႵ ( 68.7 ± 8.8% ) Кଛჹ

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

 

5. 30ВសѴႵޑВសѴႵޑВសѴႵޑВសѴႵޑजजजजғӸ౗ғӸ౗ғӸ౗ғӸ౗ᆶηжኧғӸ౗ᆶηжኧғӸ౗ᆶηжኧғӸ౗ᆶηжኧғӸ౗ 

ғӸ౗ޑीᆉϩԋаजൂࣁՏϷаηжኧൂࣁՏǴजғӸ౗٩ྣ

؂जѴᡏঁኧӸࢲԿ 30ВសޑКٯϩԋӄ೽Ӹࢲǵ೽ϩӸکࢲӄ೽

ԝΫǴ٠ѝҔӄ೽ࣣޑࢲजኧ຾Չ಍ीǶजғӸ౗ӧྕ࠻ 23 oCޑᕉ

ნΠǴРᒃӸӧಔ 6जǴРᒃόӧಔ 6जǶРᒃӸӧಔԖ 5जޑηж

ࣣӄ೽Ӹ30ډࢲВស ( 84 % )ǴԖ1ज໻೽ϩѴႵӸࢲԿ30Вស ( 16 

% )ǶРᒃόӧಔԖ 4जޑηжࣣӄ೽Ӹډࢲ 30Вស ( 66 % )ǴԖ 2

जޑηж೽ϩࢲόډ 30Вស( 33 % )ǶКၨӄ೽ӸࢲजኧǴРᒃӸӧ

ಔޑѴႵᆶРᒃόӧಔϐ໔ؒԖᡉ๱ৡ౦ (߄ 6)Ƕ  

 15 oCޑᕉნΠǴРᒃӸӧಔ 7जǴРᒃόӧಔ 6जǶРᒃӸӧಔ
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6जޑηжࣣ໩ճӸ30ډࢲВស ( 85 % )Ǵ1जηж೽ϩԝΫ ( 15 % )Ƕ

Рᒃόӧಔ໻Ԗ 1जޑηжӄ೽Ӹ( % 17 ) ࢲǴԖ 1जޑηж೽ϩࢲ

όډ 30Вស( 17 % )ǴԖ 4जޑηжӧၲ 30Вស߻ӄ೽ԝΫ( 66% )Ƕ

Кၨӄ೽ӸࢲजኧǴРᒃӸӧಔޑѴႵजғӸ౗ᡉ๱ଯܭРᒃόӧಔ 

(P<0.05 ) (߄ 6)Ƕ  

ηжኧғӸ౗ӧྕ࠻ 23oCޑᕉნΠǴԖРᒃӸӧಔ( 90 % )ᆶРᒃ

όӧಔ໔( 81 % )ؒ Ԗᡉ๱ৡ౦ (߄ 5)Ƕӧ 15oCޑᕉნΠǴԖРᒃӸ

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

߄) 6)Ƕ 

  

6. 15 oC ୮Ꭶᕉნ୮Ꭶᕉნ୮Ꭶᕉნ୮ᎦᕉნѴႵѴႵѴႵѴႵ߄ޑޑޑޑय़ᡏྕ߄य़ᡏྕ߄य़ᡏྕ߄य़ᡏྕКၨКၨКၨКၨ 

    ೯தѴႵ཮ᆂӧ҆ႵΠБߥཪǴϦႵΨ཮ᔅշ҆Ⴕ΋ଆྣ៝ѴႵǴ

௢ෳԖРᒃྣ៝ޑѴႵᡏྕ཮КၨଯǶ่ ݀ᡉҢᒿ๱ѴႵВសޑቚу

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

ଯܭРᒃόӧಔ ( 34.2±1.3 oCǴn=8 ) (კ 14)Ƕ 

 

7. Չࣁᢀჸ૶ᒵՉࣁᢀჸ૶ᒵՉࣁᢀჸ૶ᒵՉࣁᢀჸ૶ᒵ 

ϦႵјѴႵӣண (კ 15)Ǻ 

྽ѴႵς࿶໒౳ǴԶЪёаᐱҥՉ୏ਔǴؤॺ཮ၟ๱Р҆ᒃ΋ଆ
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Ѧрࢲ୏ǵ೔१Ƕ྽ᒃж೿ӣணǴԶѴႵᗋӧѦࢲ୏ǴϦႵ൩཮ؤע

ॺܦ຾ணጃύǶ 

 

Ϧǵ҆Ⴕᚆண߻ҔЕ৕ᙟᇂѴႵ (კ 16)Ǻ 

ԜՉࡐࣁதـǴӭวғܭϦǵ҆Ⴕջஒӕਔᚆ໒ணጃ߻Ǵᒃж཮

ѴႵᙒӧპ਑ύωᚆ໒ǶόၸԖਔעኘǴֹӄࡕ۳߻პ਑җ܈׷ணע

୏բ଺ளόዴჴǴᗋࢂԖѴႵᇘ៛ӧѦय़ޑ௃ݩวғǶ 

 

҆Ⴕޑ੃ཱུྣ៝Չࣁ (კ 17)Ǻ 

Ԝᒃжྣ៝ՉࣁᡉҢр҆Ⴕ҅ೀܫܭ᚞ރޑᄊǴ҆ႵୁޮǴغη

Ѧ៛ᡣѴႵ֎ѪǴଛჹ҆Ⴕ߾཮ԖϦႵᔅԆ౛ЛǶ 

 

ѴႵӧணጃύՏ࿼ޑᡂϯ (კ 18)Ǻ 

খрғޑѴႵي΢ؒԖЛǴ೭ਔ҆Ⴕ཮ᙟᇂӧѴႵي΢ᔅؤॺڗ

ཪǶѴႵ཮Ӄ֍೽ර΢Ǵӆע᏾ঁيᡏᙌၸٰ᎞҆߈Ⴕ٢ޑᓐՏ࿼Ƕ

ᒿ๱ѴႵᄌᄌߏεǴ҆Ⴕޑဎ೽คݤӄ೽ᇂՐѴႵǴѴႵޑ೽ϩيᡏ

൩཮៛рǶӧೀܭᘐѪޑၸ෠යǴѴႵ཮ѝעᓐ᎞҆߈Ⴕ٢ᓐޑՏ࿼Ǵ

ॺؤ୏ᆶ຾१ǴࢲѴႵςёаᐱҥډဎ೽ර΢֎ѪǶ฻ࢂ܈ᡏୁ๱ي

൩཮Ь୏ᢕΕϦႵᆶ҆ႵϐύǴϕ࣬᠄ӧ΋ଆǶ൩ᆉډ 30ϺεǴᘐ
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ѪࡕǴ٥ԋႵᗋࢂ཮ᜇޮӧԋႵي਒ᆶР҆΋ଆᅵ᝺Ƕ 

 

ଯξҖႵமॐՔߧӣணՉࣁ (კ 19)Ǻ 

ԜՉޑࣁวғԖٿᅿ௃ݩǴಃ΋ࢂ྽ӧணጃѦࢲ୏ޑҖႵว౜চ

ҁӧணጃϣޑҖႵᚆ໒ணጃѦрਔǴޣ߻཮ᆙၟӧ׀ޣࡕ೽ࢂ܈Չ຾

໔Ҕ֍೽᎞ޣࡕ߈֍೽ǴҾკׯᡂځՉ຾БӛӣணጃǴ٠΋ӕ຾Εண

ጃࡕӧѦрǶಃΒࢂҖႵѦрԛኧၸӭࢂ܈ਔ໔ၸߏǴՔߧ཮ஒޣ߻

ᇴӣணύǴޣࣗ׳཮ޔௗவணጃύ၂კעՔ܎ߧӣணϣǶӧ 23 oCޑ

ᕉნΠǴᢀჸ 4ᆂǴ೿ؒว౜ԜՉࣁǶӧ 15 oCޑᕉნΠǴᢀჸ 5ᆂǴ

Ԗ 4ᆂр౜೭ኬޑՉࣁǶ 

 

ϦႵӧணጃϣྣ៝ѴႵǴ҆Ⴕ஥ӣ१ނ (კ 20)Ǻ 

΋૓௃׎ԶقǴϦႵᆶ҆Ⴕ཮፺ࢬѦр೔१ࢲޣ܈୏ǴଽᅟΨ཮

ӕਔѦрǶ྽ѴႵ೴ᅌԋߏǴϦႵ޸຤ӧணύྣ៝ѴႵޑਔ໔Ψ཮ቚ

уǴ൩཮р౜ϦႵӧணύྣ៝ѴႵǴԶ҆ႵѦр஥ӣ१ޑނฝय़Ƕ྽

Ϧǵ҆ӕਔѦрਔǴ೯த೿ࢂϦႵӃӣணࢂ܈όਔࢰܭޑα࣮ࢗѴႵ

Ƕӧݩ௃ޑ 23 oCޑᕉნΠǴᢀჸ 4ᆂǴࣣࣁคว౜Ƕӧ 15 oCޑᕉ

ნΠǴᢀჸ 5ᆂǴԖ 2ᆂว౜೭ኬޑՉࣁǶ 
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ϦႵᆶ҆ႵݾཟѴႵ (კ 21)Ǻ 

ϦႵவচҁޑணύӃјځوύ΋ଫѴႵǴ٠ӧӣணјഭΠޑѴႵǶ

೯த҆ႵୃӳচҁޑணǴ཮ኩਔᚆணࡕΞӣண࣮ࢗǶӵ݀҆Ⴕགྷ੮ӧ

চҁޑணύǴ߾ඤ҆ႵעѴႵјӣǶӧ 23 oCޑᕉნΠǴᢀჸ 4ᆂǴ

คว౜Ƕӧࣁࣣ 15 oCޑᕉნΠǴᢀჸ 5ᆂǴԖ 2ᆂว౜೭ኬޑՉࣁǶ 

 

ѴႵޑᏢಞՉࣁ (კ 22)ǺǺǺǺ 

٥ԋႵࣁΑᡣ҆Ⴕ੮ӧணύǴ཮ᇸ҆ࠈႵ׀ޑЃᡣ҆Ⴕ੮ӧணύǶ

ѴႵ཮ᏢϦ҆Ⴕ᏾౛ணǴ߄౜р߈܎პ਑ࢂ܈ணޑ׷୏բǶѴႵΨ཮

ᔅᒃжႵ౛ЛǴע१ܦނӣணጃϣǴᆶԋႵ΋ኬӧفޑۓڰပ௨ݧ฻

ՉࣁǶ 
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ѤѤѤѤǵǵǵǵ૸ፕ૸ፕ૸ፕ૸ፕ 

1.ଯξҖႵРᒃӸӧჹηжޑԋߏวػ΢ϐቹៜଯξҖႵРᒃӸӧჹηжޑԋߏวػ΢ϐቹៜଯξҖႵРᒃӸӧჹηжޑԋߏวػ΢ϐቹៜଯξҖႵРᒃӸӧჹηжޑԋߏวػ΢ϐቹៜ 

a.ԋߏ 

ҁ่ࣴ݀ޑزᡉҢǴӧಃ 3-18Вស໔Ǵ23 oCک 15oCޑ୮Ꭶྕ

Рܭᡉ๱εߏဌඓࡕǵߏ׀ǵߏѴႵӧᡏख़ǵԸޑΠǴԖРᒃӸӧࡋ

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

қىႵ( P. californicus )ࣁჴᡍǴᡉҢԖРᒃྣ៝ޑѴႵᡏख़཮ܴᡉε

ӧಃࢂѴႵǴՠޑԖРᒃྣ៝ؒܭ 21Вសࡕ൩ؒԖৡ౦Ƕҗܭখр

ғޑѴႵᗨฅό཮ፓ࿯ᡏ ǴྕՠࢂӧեྕޑᕉნΠᗋࢂ཮Ԗගϲжᖴ

౗ޑϸᔈ ( Chew and Spencer, 1967; Hill, 1976 )Ƕ྽҆ႵѦр೔१Ǵ

РᒃόӸӧಔϐѴႵೀܭКԾρᡏྕᗋեޑᕉნύǴжᖴ౗൩཮΢ϲǶ

࣬ၨܭԖРᒃྣ៝ޑѴႵǴځжᖴ౗཮КၨեǴ൩ёаעᕇளૈޑໆ

ϦႵ཮ᗉխᆶ҆ႵӕਔޑǴଯξҖႵډ΢Ƕҁჴᡍᢀჸػวߏӧԋ޸

ѦрǴࢂ܈ӧᆶ҆ႵࣣѦрݩރޑΠǴК҆ႵӃӣணྣ៝ѴႵǴϦႵ

೭ኬ៝ྣޑՉࣁ൩ԖёૈᡣᘐѪ߻ѴႵޑᡏख़ቚуӦКၨזǶԶӧ

Luis et al. ( 2004 ) ޑჴᡍ่݀ΨᡉҢǴᘐѪਔǴԖᚈᒃྣ៝ޑѴႵӧ

ᡏख़߄ޑ౜΢཮КѝԖൂᒃྣ៝ޑѴႵख़Ƕ 

ӧѴႵ 18Вសࡕ 23 oCک 15oCޑ୮ᎦᕉნΠǴӧРᒃόӧಔᆶ
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РᒃӸӧޑѴႵᡏख़΢൩ؒԖᡉ๱ৡ౦ǶଯξҖႵޑѴႵѳ֡ᘐѪВ

សࣁ 20Ǵࡺ௢ෳѴႵᘐѪࡕǴѝा१ىނ୼ǴѴႵޑᡏख़ޑᡂϯک

РᒃӸӧᆶցၨค࣬ᜢǶ 

คܭεߏ׀ǵߏǵԸߏᡏܭѴႵࣣޑᄊෳໆǴԖРᒃӸӧ׎дځ

РᒃӸӧޑѴႵǴځৡ౦р౜ӧᘐѪࣁ߻ӭǴԜ׎ԋচӢᔈᆶᡏख़ޑ

 ౜ᜪ՟Ƕ߄

 

b.วػᆶՉૈࣁΚ 

    ೀྕܭཪᕉნޑѴႵ཮КೀܭեྕၨᕉნޑѴႵගԐᘐѪ

( Gerrish et al., 1998 )Ƕӧ 23oCޑ୮ᎦᕉნΠǴӧРᒃӸӧಔޑѴႵ

ܴᡉКӧРᒃόӧಔޑѴႵගԐᘐѪǴՠӧ 15 oCޑ୮Ꭶᕉნ߾҂ـ

Ԝ౜ຝǶӧ 15 oCޑ୮ᎦᕉნΠǴԖ໢ޑ៝ྣ܄ѴႵ߻ǵࡕဌ೩೿ܴ

ᡉКၨזϩᚆǴၨז໒౳ǶElwood and Broom ( 1978 ) ࣴ ว౜Ԗ໢ز

ᆶઠҥՉوП؅Ⴕ( M. unguiculatus )ѴႵ཮ගԐ໒౳ǵՉߏޑ៝ྣ܄

 ว৖КၨӳǶޑՉݽᝅᆶڟКၨӭǵࣁ

    ӧՉૈࣁΚޑ೽ϩǴ23 oCϷ 15 oCޑᕉნΠǴРᒃӸӧಔձޑѴ

Ⴕᡉ๱КРᒃόӧಔૈၨזᙌ҅ǴΨᡉ๱ၨזр౜௽ᙯޑ୏բǶᙌ҅

ػวަ߻ࢂࣁಔӝǹ௽ᙯՉޑъ೽Ѱѓᘍ୏ࡕᡏيᆶަ߻җࢂࣁՉޑ

΢ЬाޑՉૈࣁΚǴҗ 2ঁ୏բಔԋǴኖ ( punting ) ک ፯ ( treading ) 
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( Altman and Sudarshan, 1975 )ǶѴႵ཮Ӄኖଆᓐ೽Ǵ౽୏ަ߻Ǵӆඤ

ǴԜަ߻ӆ౽୏ᓐ೽ᆶࡕଏǴനࡕЍኖᗉխަࡕ 2ঁՉૈࣁΚࣣᆶѴ

Ⴕޑަࡕکަ߻วػԖᜢǶфૈ΢ԶقǴѴႵӧ٢ᓐՏ࿼ޑዴᇡᆶᆢ

ᜢޑख़ाࡐፓԖڐޑަ߻کᄊࣣރޑѪ֎࡭ Ƕ߯РᒃӸӧಔޑѴႵӧ

ՉૈࣁΚ΢Ԗၨӳ߄ޑ౜ǴΨж߄ΑѴႵӧРᒃӸӧಔԖКၨӳޑว

 Ƕػ

    ჹܭቹៜѴႵޑวޑػӢનǴ Hill ( 1972 ) ᇡࣁჹԋߏύޑѴႵ

ԶقǴೀޑྕࡡܭਔ໔ߏอࡐख़ाǴӢࣁᡏྕࡐёૈ཮ቹៜԋߏೲ౗

аϷځдѦ೽׎ᄊޑวػǶϦႵ܌ගޑٮғ౛ڈᐟǴ܈೚ࢂуೲѴႵ

Չࣁว৖ᆶ໒౳ޑӢનϐ΋ ( Elwood and Broom, 1978)Ƕ 

 

2. όӕ୮Ꭶྕࡋόӕ୮Ꭶྕࡋόӕ୮Ꭶྕࡋόӕ୮ᎦྕࡋǴǴǴǴଯξҖႵРᒃӸӧჹηжޑԋߏϐቹៜଯξҖႵРᒃӸӧჹηжޑԋߏϐቹៜଯξҖႵРᒃӸӧჹηжޑԋߏϐቹៜଯξҖႵРᒃӸӧჹηжޑԋߏϐቹៜ 

a. 23 oC୮Ꭶᕉნ vs. 15 oC୮Ꭶᕉნ 

    ҁჴᡍКၨόӕ୮ᎦྕࡋΠРᒃӸӧᆶցჹѴႵޑԋߏǴว౜୮

Ꭶྕޑࡋଯե٠ό཮ჹӕኬࢂРᒃӸӧಔᆶРᒃόӧಔޑѴႵᡏख़

Ԗ܌ቹៜǴᡉҢϦႵޑӸӧаϷځჹѴႵ៝ྣޑՉࣁωࢂቹៜѴႵᡏ

ख़ޑᜢᗖǶќѦǴӧಃ 3-18Вស໔ǴѴႵޑԸߏǵߏ׀όፕРᒃӸ

ӧᆶցǴӧ 23 oC୮ᎦྕࡋΠࣣᡉ๱εܭ 15 oC (კ 5 & 6)ǶVillarreal et 

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

཮Кӧథ౏ޑᕉნ ( 17 oC ) ၨεǶวػύޑԴႵ཮ჹܭᕉნ଺р׎

ᄊ΢ᆶՉࣁ΢ޑ፾ᔈǴӧൣհᕉნᄌᄌߏεޑѴႵǴӧ׎ᄊ΢཮۳෧

Ͽ዗ණѨޑБӛ཮ว৖ǹԶӧྕཪᕉნᄌᄌߏεޑѴႵǴ׎߾ᄊ΢཮

Бӛว৖ ( Villarreal et al., 2007 )ǶਥᏵޑ຾ණ዗ߦ۳ Allen’s ruleޑ

ඔॊǴٰ Ծၨൣհᕉნޑϣྕ୏ނКଆٰԾၨྕཪᕉნ࣬ޑӕ୏ނǴ

ӧيᡏँрޑ೽ҽǴٯӵǺ׀ЃǵԸԚǵѤަ΢཮ԖКၨอޑ౜ຝ 

( Futuyma, 2005 )Ƕ௢ෳჴᡍύޑଯξҖႵѴႵǴӧԋߏਔΨჹ୮Ꭶ

ᕉნ଺р፾ᔈǴ٠Ъϸᔈӧޑަߕғߏ΢Ƕ 

 

b.ѴႵޑғӸ౗ 

    ѴႵޑजғӸ౗ӧ 23 oCޑ୮ᎦᕉნΠǴРᒃӸӧಔԖ 84%ӄ೽

ӸࢲǴ16% ೽ϩԝΫǹРᒃόӧಔԖ 66%ӄ೽ӸࢲǴԖ 34%೽ϩԝ

ΫǴٿಔࣣคӄ೽ԝΫǴजғӸ౗ӧРᒃӸӧᆶցؒԖᡉ๱ৡ౦Ƕ྽

य़ᖏၨեྕ(15 oC)ޑ୮ᎦᕉნਔǴРᒃӸӧಔޑजғӸ౗Ԗ 85%ӄ೽

ӸࢲǴԖ 15%೽ϩԝΫǴؒԖӄ೽ԝΫǹРᒃόӧಔԖ 17%ӄ೽Ӹ

ǴԖࢲ 17%೽ϩԝΫǴԖ 66%ӄ೽ԝΫǴजғӸ౗ӧРᒃӸӧಔᡉ

๱ଯܭРᒃόӧಔǶGubernick and Teferi ( 2000 ) ഁܭѦჹуԀқى

ႵޑᢀჸǴว౜ԖРᒃӸӧޑजғӸ౗Ǵ100%ёஒѴႵᎦډᘐѪǴ
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Рᒃόӧಔ໻Ԗ 27.3%ஒѴႵᎦډᘐѪǴٿಔ໔ޑजғӸ౗Ԗᡉ๱ৡ

౦Ƕ֢МЛىႵӧ 21 oCޑ୮ᎦᕉნΠǴԖРᒃӸӧޑजғӸ౗ҭᡉ

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

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

जғӸ౗ԖޑᕉნΠǴРᒃӸӧޑ 91%ѴႵёаӄ೽ӸࢲǴεܭРᒃ

όӧಔ໻Ԗ ᢀჸύวޑ࠻ǶDudley ( 1974 ) ჴᡍࢲѴႵӄ೽Ӹޑ53%

౜Ǵ྽҆ႵόӧਔǴϦႵ཮ᙟᇂӧѴႵي΢٠໺ሀ዗ໆ๏ѴႵǴ೭ኬ

ǴϦࢤҺՖ໘ܭǶѴႵೀޑғӸ౗ޑёаቚуѴႵࢂࣁՉޑௗྣ៝ޔ

ႵࣣૈගϲѴႵޑᡏྕ ( Dudley, 1974 )Ƕҁჴᡍӧ 15 oCޑ୮Ꭶᕉნ

ΠǴ9-2ܭВសޑѴႵᡏ ǴྕԖРᒃӸӧಔձᡉ๱ၨଯܭРᒃόӧಔǶ

Չࣁᢀჸว౜ǴϦႵ཮߄౜рமॐ҆Ⴕӣணྣ៝ޑՉࣁǶ྽य़ᖏၨᝄ

दޑᕉნਔǴРᒃޑӸӧ൩׳уख़ाǶ 

     

3.ϦႵޑϦႵޑϦႵޑϦႵفޑՅفՅفՅفՅ 

ҁჴᡍޑ࠻ᢀჸύǴϦႵ೯தό཮Ь୏ྣ៝ѴႵǴԶࢂᆂӧ҆Ⴕ

਒Ҷ৲ǴᔅԆѴႵ౛ЛǴόፕӧي 23 oCࢂ܈ 15 oCޑ୮Ꭶᕉნࣣࢂ

ӵԜǶฅ྽҆ႵѦрਔǴϦႵ߾཮Ь୏ஒѴႵᙟᇂӧغηΠБߥཪǶ

ϦႵޑЬ୏ྣ៝ޑਔ໔޸຤ӧ 15 oCޑ୮Ꭶᕉნᡉ๱εܭ 23 oCǶࡺӧ

य़ᖏၨեྕޑᕉნਔǴϦႵ཮ቚуЬ୏ྣ៝ޑਔ໔аගϲѴႵޑғӸ
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౗Ƕ 

ՉࣁᢀჸइᒵύǴ྽ѴႵς࿶໒౳ǴԶЪёаᐱҥՉ୏ਔǴؤॺ

཮ၟ๱Р҆ᒃ΋ଆѦрࢲ୏ǵ೔१Ƕ྽ᒃж೿ӣணǴԶѴႵᗋӧѦࢲ

୏ǴϦႵ൩཮עдॺј຾ணጃύǶഋՙণ฻Ȑ2006ȑჴᡍว౜ӧᚈᒃ

ଛჹύǴϦଯξҖႵஒѴႵјӣԛኧޑКٯၨ҆ႵӭǶBester-Meredith 

et al. ( 1999 ) ک Marler et al. ( 2003 ) ᢀჸуԀқىႵว౜Ǵ྽ѴႵऊ

15-21ВសਔӧணѦࢲޑ୏Κ཮ቚமǴϦႵ཮வᇒޮՉࣁᙯᡂࣁЬ୏

ǴࣁៈՉߥࣁёຎࣁᆶјӣ( retrieve ) Չ ( grab ) ڗ׬ǶࣁјӣՉޑ

ٛЗѴႵय़ᖏӒᓀ ( Marler et al., 2005 ) Ƕ 

ӧഁѦǴϦႵ཮ԖߥៈѴႵޑՉࣁǴଭၲуථуѮႵ( H. 

antimena )ޑϦႵว౜ਂ१ޣਔ཮วр᝾יᖂ᝾֋ѴႵǴٰफ़եѴႵ

 ϐ΋ࣁՉޑ៝ྣ܄໢ࣁނ१ٮ೏ਂ१౗ ( Sommer, 2000 )Ƕගޑ

( Kleiman and Malcolm, 1981 ) Ǵӧҁჴᡍޑᢀჸύว౜ǴӧѴႵখ໒

ӦҐǵޑႵ஥ӣ҆ࢂ܈ਔǴѴႵ཮ӞϦႵوՠۘ҂ૈՉނᡏ१ڰӞۈ

ଳႩ਑฻१ނǶ྽ѴႵёаԾՉᚆணࢲ୏ਔǴ೯தࢂҗѴႵၟᒿϦǵ

҆ႵѦр೔१ǴԖਔংѴႵΨ཮ஒ१ނј຾ணጃύ१ҔǶჹܭε೽ϩ

೭ঁࣁǴӢـϿࡐࣁՉޑނ१ٮǴᒃжගقԶނくᏁᜪ୏ޑޣ෌१ࣁ

Չ٠ࣁόૈቚуηжޑғӸ౗Ǵՠࢂ၀१ޑނໆࡐεǵࡐᔼᎦǴԶЪ

ёаᓯӸࢂ܈Бߡឫ஥ޑ၉Ǵᚈᒃр౜஥ӣ१ޑނՉࣁ ( Kleiman 
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and Malcolm, 1981; Silva et al., 2008)Ƕჴᡍ࠻ύᗯᎦଯξҖႵޑӦҐ

ߡҖႵཚၮǴЪӦҐᆶଳႩ਑БܭճࡺǴރ฿λ༝ࣁǴଳႩ਑ރ༧ࣁ

ᓯӸΞڀഢଯᔼᎦሽॶǴ܌а཮р౜Ϧǵ҆Ⴕ஥१ނӣணޑՉࣁǶ 

໢ޑ៝ྣ܄ՉࣁӧഁѦࡐᜤޔௗᢀჸډǴҁࣴز೸ၸ࠻ϣ୮Ꭶǵ

ᕷ෗ᆶჴᡍᏹբǴว౜ଯξҖႵޑ໢៝ྣ܄ՉࣁჹѴႵޑԋࢂߏԖᡉ

๱ቹៜޑǴԶჹ೽ϩวࢂ܈ػՉૈࣁΚࢂ߾ԖᔅշޑǶᗨฅϦႵޑӸ

ӧό཮ჹ҆Ⴕ៝ྣޑՉౢࣁғቹៜǴՠࢂϦႵᆶ҆ႵӅӕྣ៝ѴႵޑ

ՉࣁǴૈගଯѴႵޑғӸ౗Ƕӧय़ᖏၨեྕޑࡋᕉნਔǴԜਏ੻׳߾

ࢂᕷ෗ԋф౗ǴҭޑᡉቚуᚈᒃܴࣁՉ៝ྣ܄໢ޑᡉǶଯξҖႵܴࣁ

ଯξҖႵ΋ϻ΋ۀஆଛޑࡋڋᓬ༈Ƕ 
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ϖϖϖϖǵǵǵǵୖԵЎ᝘ୖԵЎ᝘ୖԵЎ᝘ୖԵЎ᝘ 

ֈۏḋǶ1991Ƕӝ៿ξӦ୔Ѡ᡼ଯξҖႵ ( Microtus kikuchii ) ޑғᄊ

ᆶғ෗ࣴزǶدҥܿੇεᏢғނᏢࣴ܌زᅺγፕЎǶ 

ֆ୻ണǶ1998Ƕӝ៿ξӦ୔Ѡ᡼ଯξҖႵȐMicrotus kikuchiiȑޑ௼ဂ

ғᄊϷࢲ୏ኳԄࣴزǶدҥܿੇεᏢғނᏢࣴ܌زᅺγፕЎǶ 

ֆᄪಅǶ2007Ƕӝ៿ξӦ୔Ѡ᡼ଯξҖႵȐMicrotus kikuchiiȑޑஆଛ

زᏢࣴނҥܿੇεᏢғد᛾ᏵǶޑǺഁѦၗ਑Ϸ༾ᒿᡏ୷Ӣࡋڋ

 ᅺγፕЎǶ܌

શդྍǶ1997ǶѠ᡼හႵᆶଯξҖႵޑჴᡍ࠻ᕷ෗Ƕ୯ҥѠ᡼εᏢᛌ

ᙴᏢسᏢγፕЎǶ 

ഋՙণǵᖴےӹǵ݅ؼৰǶ2006ǶѠ᡼ଯξҖႵȐMicrotus kikuchiiȑ

ஆଛࡋڋǺՉࣁᏢࣴޑز᛾ᏵǶғࣽނᏢ 49: 65-73Ƕ 

੝ԖғزࣴނύЈ ( ESRI )Ƕ2011Ƕଯੇܘ၂ᡍઠӝ៿λ॥α਻ຝၗ

਑ (2005~2011)Ǻ http://hm.tesri.gov.tw/modules/mydownloads/1 

Altmann, J., and K. Sudarshan. 1975. Postnatal development of 

locomotion in the laboratory rat. Animal Behaviour 23: 896-920. 

Bester-Meredith, J. K., L. J. Young, and C. A. Marler. 1999. Species 

differences in paternal behavior and aggression in Peromyscus and 



 32 

 

their associations with vasopressin immunoreactivity and receptors. 

Hormones and Behavior 36: 25–38. 

Calvert, C. C., T. R. Famula, and G. E. Bradford. 1984. Composition of 

growth in mice with a major gene for rapid postweaning gain. 

Journal of Animal Science 59 : 361-365. 

Cantoni, D., and R. E. Brown. 1997. Paternal investment and 

reproductive success in the California mouse, Peromyscus 

californicus. Animal Behaviour 54: 377-386. 

Cassaling, J., S. Cervera, and F. Issac. 2010. Laboratory and field 

evidence of paternal care in the Algerian mouse (Mus spretus). 

Journal of Ethology 28: 7-13. 

Champagne, F. A., D. D. Francis, A. Mar, and M. J. Meaney. 2003. 

Variations in maternal care in the rat as a mediating influence for the 

effects of environment on development. Physiology and Behavior 79: 

359– 371. 

Champagne, F. A., and M. J. Meaney. 2006. Stress during gestation alters 

postpartum maternal care and the development of the offspring in a 

rodent model. Biological Psychiatry 59:1227-1235. 

Chew, R. M., and E. Spencer.1967. Development of metabolic response 



 33 

 

to cold in young mice of four species. Comparative Physiology and 

Biochemistry 22: 873-888. 

Clutton-Brock, T. H.. 1989. Review lecture: Mammalian mating system. 

Proceedings of the Royal Society of London 236: 339-372. 

Creighton, C. K., and R. E. Strauss. 1986. Comparative patterns of 

growth and development in Cricetine rodents and the evolution of 

ontogeny. Evolution 40: 94-106. 

Dawkins, R ., and T. R. Carlisle. 1976. Parental investment and mate 

desertion: a fallacy. Nature 262:131-133. 

Dudley, D.. 1974. Contributions of paternal care to the growth and 

development of the young in Peromyscus californicus. Behaviour 

Biology 11: 155-166. 

Elwood, R. W.. 1975. Paternal and maternal behavior in the Mongolian 

gerbil. Animal Behaviour 23: 766-772. 

Elwood, R. W., and D. M. Broom. 1978. The influence of litter size and 

parental behavior on the development of Mongolian gerbil pups. 

Animal Behaviour 26: 438-454. 

Feron, C., and P. Gouat. 2007. Paternal care in the mound building mouse 

reduces inter-litter intervals. Reproduction, Fertility and 



 34 

 

Development 19: 425-429. 

Futuyma, D. J.. 2005.Variation. Pages 189-224 in Evolution. Sinauer 

Associates. Sunderland, Massachusetts, US. 

Gerrish, C., C. M. Onischak, and J. Alberts. 1998. Acute early thermal 

experience alters weaning onset in rats. Physiology and Behavior 64: 

463-474. 

Goldingay, R. L.. 2010. Direct male parental care observed in wild sugar 

gliders. Australian Mammalogy 32: 177-178. 

Gubernick, D. J., S. L. Wright, and R. E. Brown. 1993. The significance 

of father’s presence for offspring survival in the monogamous 

California mouse, Peromyscus californicus. Animal behavior 46: 

539-546. 

Gubernick, D. J., and T. Teferi. 2000. Adaptive significance of male 

parental care in a monogamous mammal. Proceedings of the Royal 

Society of London. 267: 147-150. 

Hill, R. W.. 1972. The amount of maternal care in Peromycus leueopus 

and its thermal significance for the young. Journal of Mammalogy 

53: 774-790. 

Hill, R. W.. 1976. The ontogeny of homeothermy in neonatal Peromycus 



 35 

 

leueopus noveboracensis. Physiological Zoology 49: 292-302. 

Institute of Laboratory Animal Research (ILAR). 2010. The Guide for the 

Care and Use of Laboratory Animals. The National Academies Press.  

Washington, US. 

Kitahara, Eiji. 1995. Growth and development of captive Anderson's 

red-backed voles from the Kii Peninsula. Journal of the 

Mammalogical Society of Japan 20: 29-42. 

Klieman, D. G.. 1977. Monogamy in mammals. Quarterly Review of 

Biology 52: 39-69. 

Kleiman, D. G., and J. R. Malcolm. 1981. The evolution of male parental 

investment in mammals. Pages 347–387 in D. Gubernick and P. 

Klopfer, editors. Parental Care in Mammals. New York, New York, 

US. 

Luis J., F. A. Cervantes, M. Martinez, R. Cardenas, J. Delgado, and A. 

Carmona. 2004. Male influence on maternal behavior and offspring 

of captive volcano mice (Neotomodon alstoni) from Mexico. Journal 

of Mammalogy 85: 268-272. 

Marler, C. A.., J. K Bester-Meredith, and B. C. Trainor. 2003. Paternal 

behavior and aggression: Endocrine mechanisms and nongenomic 



 36 

 

transmission of behavior. Advances in the Study of Behavior 32: 

263-323. 

Marler, C., B. C. Trainor, and E. Davis. 2005. Paternal behavior and 

offspring aggression. Current Directions in Psychological Science 14: 

163-166. 

Millar, J. S., and W. D. Millar. 1989. Effects of gestation on growth and 

development in Peromysm manicutotus. Journal of Mammalogy 70 : 

208-211. 

Morrison, P., R. Dieterich, and D. Preston. 1977. Body growth in sixteen 

rodent species and subspecies maintained in laboratory colonies. 

Physiological Zoology 50: 294-310. 

Rymer, T. L.. 2009. Paternal care in the striped mouse Rhabdomys 

pumilio: ontogeny and function. University of the Witwatersrand, 

Johannesburg, African. 

Schradin, C., and N. Pillay. 2005. The influence of the father on offspring 

development in the striped mouse. Behavioral Ecology 16: 450-455. 

Silva, R. B., E. M. Vieira, and P. Izar. 2008. Social monogamy and 

biparental care of the neotropical southern bamboo rat 

(Kannabateomys amblyonyx). Journal of Mammalogy 89: 



 37 

 

1464-1472. 

Sommer, S.. 2000. Sex-specific predation on a monogamous rat, 

Hypogeomys antimena (Muridae: Nesomyinae). Animal Behaviour 

59: 1087-1094. 

Trivers, R. L.. 1985. Social evolution. Benjamin Cummings. Menlo Park, 

California. 

Villarreal, J. A., W. M. Schlegel, and H. D. Prange. 2007. Thermal 

environment affects morphological and behavioral development of 

Ruttus norvegicus. Physiology and Behavior 91: 26-35. 

Woodroffe, R., and A. Vincent. 1994. Mother's little helpers: patterns of 

male care in mammals. Trends in Ecology and Evolution 9: 294-297. 

Wuensch, K. L.. 1985. Effects of early paternal presence upon nonhuman 

offsprings’ development. American zoologist 25: 911-923. 

Wynne-Edwards, K. E., and R. D. Lisk. 1989. Differential effects of 

paternal presence on pup survival in two species of dwarf hamster 

(Phodopus sungorus and Phodopus camphelli). Physiology and 

Behavior 45: 465-469. 

Yamagishi, H.. 1987. Comparative biology of growth. Pages 194-215 in T. 

Ino et al., editors. Growth and Development of Animal: As the 



 38 

 

Fundamentals for Expanding Life-science. Asakura-shoten, Tokyo, 

Japan. 



 39 

 

ϤϤϤϤǵǵǵǵ߄Ҟ߄Ҟ߄Ҟ߄Ҟ    

߄ 1ǵTwo way (ԖคРᒃ X ୮Ꭶྕࡋ) repeated measure ANOVA ჹ

ଯξҖႵ( M. kikuchii )ѴႵᡏख़ǵᡏߏǵԸߏǵߏ׀ǵࡕဌඓߏ

 Ƕ....................................................................................... 42߄݋ϩޑ

߄ 2ǵРᒃόӧᆶРᒃӸӧٿಔଯξҖႵ( M. kikuchii ) ѴႵӧ 23 oC

୮ᎦྕࡋΠޑวػϐКၨ (Mean±SE)Ƕ ...................................... 43 

߄ 3ǵРᒃόӧᆶРᒃӸӧٿಔଯξҖႵ( M. kikuchii )ѴႵӧ 15 oC୮

ᎦྕࡋΠޑวػϐКၨ (Mean±SE)Ƕ .......................................... 44 

߄ 4ǵРᒃόӧᆶРᒃӸӧٿಔଯξҖႵ( M. kikuchii )ѴႵӧ 23 oC୮

ᎦྕࡋΠޑՉ୏ૈΚϐКၨ (Mean±SE)Ƕ .................................. 45 

߄ 5ǵРᒃόӧᆶРᒃӸӧٿಔଯξҖႵ( M. kikuchii )ѴႵӧ 15oC୮

ᎦྕࡋΠޑՉ୏ૈΚϐКၨ (Mean±SE)Ƕ .................................. 46 

߄ 6ǵРᒃӸӧᆶРᒃόӧಔӧόӕ୮ᎦྕޑࡋଯξҖႵ( M. kikuchii )

ѴႵғӸ౗Ƕ .................................................................................. 47 

 
 
 
 
 
 
 
 



 40 

 

ΎΎΎΎǵǵǵǵკҞკҞკҞკҞ 

კ 1ǵჴᡍਔ୮ᎦଯξҖႵ( M. kikuchii )ޑᓸլΚጃǶ .................... 48 

კ 2ǵ23 oC୮ᎦྕޑࡋଯξҖႵ( M. kikuchii )ѴႵᡏख़ᡂϯკ

(Mean±SE)Ƕ .................................................................................... 49 

კ 3ǵ15 oC୮ᎦྕޑࡋଯξҖႵ( M. kikuchii )ѴႵᡏख़ᡂϯკ

(Mean±SE)Ƕ .................................................................................... 50 

კ 4ǵ23 oC୮ᎦྕޑࡋଯξҖႵ( M. kikuchii )ѴႵԸߏᡂϯკ

(Mean±SE)Ƕ .................................................................................... 51 

კ 5ǵ15 oC୮ᎦྕޑࡋଯξҖႵ( M. kikuchii )ѴႵԸߏᡂϯკ

(Mean±SE)Ƕ .................................................................................... 52 

კ 6ǵόӕ୮ᎦྕࡋǴРᒃόӧჹଯξҖႵ( M. kikuchii )ѴႵᡏߏǵ

Ըߏǵޑߏ׀Кၨ(Mean±SE)Ƕ .................................................... 53 

კ 7ǵόӕ୮ᎦྕࡋǴРᒃӸӧჹଯξҖႵ( M. kikuchii )ѴႵᡏߏǵ

Ըߏǵߏ׀ǵޑКၨ(Mean±SE)Ƕ ................................................ 54 

კ 8ǵ23 oC୮ᎦྕޑࡋଯξҖႵ( M. kikuchii )ѴႵߏ׀ᡂϯკ

(Mean±SE)Ƕ .................................................................................... 55 

კ 9ǵ15 oC୮ᎦྕޑࡋଯξҖႵ( M. kikuchii )ѴႵߏ׀ᡂϯკ

(Mean±SE)Ƕ .................................................................................... 56 

კ 10ǵ23 oC୮ᎦྕޑࡋଯξҖႵ( M. kikuchii )ѴႵࡕဌඓߏᡂϯკ



 41 

 

(Mean±SE)Ƕ .................................................................................... 57 

კ 11ǵ15 oC୮ᎦྕޑࡋଯξҖႵ( M. kikuchii )ѴႵࡕဌඓߏᡂϯკ

(Mean±SE)Ƕ .................................................................................... 58 

კ 12ǵ23 oC୮ᎦྕࡋΠᒃжྣ៝޸຤ӧѦрǵЬ୏ྣ៝ǵ੃ཱུྣ៝

 ਔ໔ԭϩКǶ .............................................................................. 59ޑ

კ 13ǵ15 oC୮ᎦྕࡋΠᒃжྣ៝޸຤ӧѦрǵЬ୏ྣ៝ǵ੃ཱུྣ៝

 ਔ໔ԭϩКǶ .............................................................................. 60ޑ

კ 14ǵӧ 15 oC୮ᎦྕࡋРᒃӸӧᆶցჹଯξҖႵ( M. kikuchii )ѴႵ

ᡏྕፓ࿯ϐКၨ(Mean±SE)Ƕ ........................................................ 61 

კ 15ǵϦႵјѴႵӣணǶ ..................................................................... 62 

კ 16ǵϦǵ҆Ⴕᚆண߻ҔЕ৕ᙟᇂѴႵǶ ......................................... 63 

კ 17ǵ҆Ⴕԋ೏୏࠮༈ᗯѪǶ ............................................................. 64 

კ 18ǵѴႵӧணጃύՏ࿼ޑᡂϯǶ ..................................................... 65 

კ 19ǵଯξҖႵமॐՔߧӣணՉࣁǶ ................................................. 66 

კ 20ǵϦႵӧணጃϣྣ៝ѴႵǴ҆Ⴕ஥ӣ१ނǶ ............................. 67 

კ 21ǵϦႵᆶ҆ႵݾཟѴႵ(༝୮ೀ)Ƕ ............................................... 68 

კ 22ǵѴႵޑᏢಞՉࣁǶ ..................................................................... 69 

 

 

 



 42 

 

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

ҢԖᡉ๱ৡ౦߄*)Ƕ߄݋ϩޑ P<0.05) 
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߄ 2ǵРᒃόӧᆶРᒃӸӧٿಔଯξҖႵ( M. kikuchii ) ѴႵӧ 23 oC ୮ᎦྕࡋΠޑวػϐКၨ (Mean±SE) 

 

ᢀჸ໨Ҟᢀჸ໨Ҟᢀჸ໨Ҟᢀჸ໨Ҟ    РᒃόӧРᒃόӧРᒃόӧРᒃόӧ    (n=11)    РᒃӸӧРᒃӸӧРᒃӸӧРᒃӸӧ    (n=11)    U-test: : : : P ॶॶॶॶ    

΢ߐУߏр΢ߐУߏр΢ߐУߏр΢ߐУߏр    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) >0.05߻ဌ೩ϩᚆ߻ဌ೩ϩᚆ߻ဌ೩ϩᚆ߻

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

ᢀჸ໨Ҟᢀჸ໨Ҟᢀჸ໨Ҟᢀჸ໨Ҟ    РᒃόӧРᒃόӧРᒃόӧРᒃόӧ (n=12) РᒃӸӧРᒃӸӧРᒃӸӧРᒃӸӧ (n=17) U-test: Pॶॶॶॶ 

΢ߐУߏр΢ߐУߏр΢ߐУߏр΢ߐУߏр    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) <0.05߻ဌ೩ϩᚆ߻ဌ೩ϩᚆ߻ဌ೩ϩᚆ߻

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

໒౳໒౳໒౳໒౳    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 ୮ᎦྕࡋΠޑՉ୏ૈΚϐКၨ (Mean±SE)Ƕ 

 

ᢀჸ໨Ҟᢀჸ໨Ҟᢀჸ໨Ҟᢀჸ໨Ҟ    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

௽ᙯ௽ᙯ௽ᙯ௽ᙯ    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 ୮ᎦྕࡋΠޑՉ୏ૈΚϐКၨ (Mean±SE)Ƕ 

ᢀჸ໨Ҟᢀჸ໨Ҟᢀჸ໨Ҟᢀჸ໨Ҟ    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

௽ᙯ௽ᙯ௽ᙯ௽ᙯ    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 )ѴႵғӸ౗Ƕ 

  जғӸ౗जғӸ౗जғӸ౗जғӸ౗    

Fisher’s exact test  
ηжኧғӸ౗ηжኧғӸ౗ηжኧғӸ౗ηжኧғӸ౗    

Fisher’s exact test  

    

ӄ೽Ӹࢲӄ೽Ӹࢲӄ೽Ӹࢲӄ೽Ӹࢲ    ೽ϩӸࢲ೽ϩӸࢲ೽ϩӸࢲ೽ϩӸࢲ    ӄ೽ԝΫӄ೽ԝΫӄ೽ԝΫӄ೽ԝΫ    

    

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%) 

*ѝҔӄ೽ӸޑࢲѴႵजኧ຾Չ಍ी 
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კ 1ǵჴᡍਔ୮ᎦଯξҖႵ( M. kikuchii )ޑᓸլΚጃǶ a.ணጃǴb.ᗯ

НᏔǴ c.࿼ܫ१ޑނѳѠǶ 

 

 

 

a 

b 

c 
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კ 2ǵ23 oC୮ᎦྕޑࡋଯξҖႵ( M. kikuchii )ѴႵᡏख़ᡂϯკ

(Mean±SE)Ƕ(*߄Ң U-test: P<0.05ᡉ๱ৡ౦) 
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კ 3ǵ15 oC୮Ꭶྕࡋ

(Mean±SE)Ƕ(*߄Ң U
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ଯξҖႵ( M. kikuchii )ѴႵᡏख़ᡂϯკޑࡋྕ

U-test: P<0.05ᡉ๱ৡ౦) 

9 12 15 18 21 24

幼鼠日齡幼鼠日齡幼鼠日齡幼鼠日齡

Рᒃόӧ

РᒃӸӧ

=5.12, P=0.02

*
*

*

*
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კ 4ǵ23 oC୮Ꭶྕࡋ

(Mean±SE)Ƕ(*߄Ң U
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ᡂϯკߏଯξҖႵ( M. kikuchii )ѴႵԸޑࡋྕ

U-test: P<0.05ᡉ๱ৡ౦) 

9 12 15 18 21 24 27

ѴႵВសѴႵВសѴႵВសѴႵВស

Рᒃόӧ

РᒃӸӧ

=14.00,P=0.01

*

*

*

 

ѴႵԸߏᡂϯკ

27 30

Рᒃόӧ

РᒃӸӧ



 

 

  

კ 5ǵ15 oC୮Ꭶྕࡋ

(Mean±SE)Ƕ(*߄Ң U
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 52 

ᡂϯკߏଯξҖႵ( M. kikuchii )ѴႵԸޑࡋྕ

U-test: P<0.05ᡉ๱ৡ౦) 

9 12 15 18 21 24 27

ѴႵВសѴႵВសѴႵВសѴႵВស

Рᒃόӧ

РᒃӸӧ

=14.00,P=0.01

 

ѴႵԸߏᡂϯკ

27 30

Рᒃόӧ

РᒃӸӧ



 53 

 

 

 

კ 6ǵόӕ୮ᎦྕࡋǴРᒃόӧჹଯξҖႵ( M. kikuchii )ѴႵᡏߏǵ

Ըߏǵޑߏ׀Кၨ(Mean±SE)Ƕ(*߄Ң U-test: P<0.05ᡉ๱ৡ౦) 
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კ 7ǵόӕ୮ᎦྕࡋǴРᒃӸӧჹଯξҖႵ( M. kikuchii )ѴႵᡏߏǵ

Ըߏǵߏ׀ǵޑКၨ(Mean±SE)Ƕ(*߄Ң U-test: P<0.05ᡉ๱ৡ౦) 
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კ 8ǵ23 oC୮Ꭶྕࡋ

(Mean±SE)Ƕ(*߄Ң U
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ᡂϯკߏ׀ଯξҖႵ( M. kikuchii )ѴႵޑࡋྕ

U-test: P<0.05ᡉ๱ৡ౦) 
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კ 9ǵ15 oC୮Ꭶྕࡋ

(Mean±SE)Ƕ(*߄Ң U
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ᡂϯკߏ׀ଯξҖႵ( M. kikuchii )ѴႵޑࡋྕ

U-test: P<0.05ᡉ๱ৡ౦) 
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კ 1騏ǵ23 oC ୮Ꭶྕࡋ

(Mean±SE)Ƕ 
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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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ᡂϯკߏဌඓࡕଯξҖႵ( M. kikuchii )ѴႵޑࡋྕ

U-test: P<0.05ᡉ๱ৡ౦) 

9 12 15 18 21 24 27

ѴႵВសѴႵВសѴႵВសѴႵВស

Рᒃόӧ

РᒃӸӧ

=4.52,P=o.o4

* *

 

ѴႵࡕဌඓߏᡂϯკ

27 30

Рᒃόӧ

РᒃӸӧ



 59 

 

a) 

b)  

 

კ 12ǵ23 oC ୮ᎦྕࡋΠᒃжྣ៝޸຤ӧѦрǵЬ୏ྣ៝ǵ੃ཱུྣ៝

ਔ໔ԭϩКǶa: ൂᒃ҆Ⴕᆶଛჹ҆ႵϐКၨǴb: ଛჹϦႵᆶଛჹޑ

҆ႵϐКၨǶ(*߄Ң U-test: P<0.05ᡉ๱ৡ౦) 
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a) 

 

b) 

 

კ 13ǵ15 oC୮ᎦྕࡋΠᒃжྣ៝޸຤ӧѦрǵЬ୏ྣ៝ǵ੃ཱུྣ៝

ਔ໔ԭϩКǶa: ൂᒃ҆Ⴕᆶଛჹ҆ႵϐКၨǴb: ଛჹϦႵᆶଛჹޑ

҆ႵϐКၨǶ(*߄Ң U-test: P<0.05ᡉ๱ৡ౦) 

13.9

83

3.1

18.7

77.6 

3.7

騏

1騏

2騏

3騏

4騏

5騏

6騏

7騏

8騏

9騏

Ѧр Ь୏ྣ៝ ੃ཱུྣ៝

޸
຤

ਔ
໔

޸
຤

ਔ
໔

޸
຤

ਔ
໔

޸
຤

ਔ
໔

%% %%
ൂᒃ҆Ⴕ

ଛჹ҆Ⴕ

13.1 15.4 

71.5 

18.7

77.6 

3.7

騏

1騏

2騏

3騏

4騏

5騏

6騏

7騏

8騏

9騏

Ѧр Ь୏ྣ៝ ੃ཱུྣ៝

޸
຤

ਔ
໔

޸
຤

ਔ
໔

޸
຤

ਔ
໔

޸
຤

ਔ
໔

%% %%

ଛჹϦႵ

ଛჹ҆Ⴕ

*
*



 61 

 

 

კ 14ǵӧ 15 oC୮ᎦྕࡋРᒃӸӧᆶցჹଯξҖႵ( M. kikuchii )ѴႵ

ᡏྕፓ࿯ϐКၨ(Mean±SE)Ƕ 
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კ 15ǵϦႵјѴႵӣணǶ1ǺϦႵ߻ъ೽՜рணѦǴ2-3ǺјՐѴႵޑ

εᆲೀǴ۳ணޑБӛܦǴ4ǺѴႵӣډணϣǶ 
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კ 16ǵϦǵ҆Ⴕᚆண߻ҔЕ৕ᙟᇂѴႵǶ1Ǻ҆ႵόӧணϣǴϦႵྗ

ഢाᚆணǶ2-4Ǻעண۳׷ϣ܎Ǵ໩ਔଞБӛ᏾౛ண׷ǴനࡕҔ΋٤

Е৕ᇂՐ҅ύѧǶ5ǺϦႵᚆ໒ணǴѴႵֹӄ೏Е৕ᇂଆٰΑǶ 

 

1 2 
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5 



 64 

 

 

კ 17ǵ҆Ⴕԋ೏୏࠮༈ᗯѪǶ1Ǻψङ࠮༈עѴႵܤӧغηΠБǶ2Ǻ

҆Ⴕୁ፴ǴѴႵளԾρ᎞҆߈Ⴕ֎ѪǶ3Ǻӵ݀ࢂРᒃӸӧಔǴ҆Ⴕ

ୁ፴ӧѴႵي΢ǴϦႵ཮ᔅ҆Ⴕ౛ЛǶ 
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კ 18ǵѴႵӧணጃύՏ࿼ޑᡂϯǶ1ǺѴႵখрғਔǴيᡏ٠ؒԖЛ

ᎳᙟᇂǴ҆Ⴕ཮עѴႵ(༝୮ೀ)ܤӧغηΠǶ2ǺѴႵߏεǴ҆Ⴕޑ

ᡏ(༝୮ೀ)Ƕ3ǺѴႵ(ጂᓐೀ)يӄᙟᇂѴႵǴ៛р೽ϩֹݤηคغ

ǴѴႵ(ጂࡕϦ҆Ⴕύ໔֎ѪǶ4ǺᘐѪډᘐѪਔǴ཮ୁ፴٠Ь୏ᢕז

ᓐೀ)ς࿶ϼεคݤ೏ډܤϦ҆ႵΠБǴ཮٩᎞ӧϦ҆Ⴕي਒Ǵ٠Ծ

Չ຾१Ƕ 
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კ 19ǵଯξҖႵமॐՔߧӣணՉࣁǶ1ǺϦႵݙཀ҆ډႵाᚆணΑǶ

2ǺϦႵၟ๱҆ႵᚆணǴ֍೽᎞ӧ҆Ⴕࡕъ೽Ƕ3Ǻ၂კׯᡂ҆ႵޑБ

ӛ۳ணጃ౽୏Ƕ4Ǻ҆ႵӣணᙟᇂӧѴႵي΢Ƕ 
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კ 2騏ǵϦႵӧணጃϣྣ៝ѴႵǴ҆Ⴕ஥ӣ१ނǶ1ǺϦႵӧணጃϣྣ

៝ѴႵǴ҆ႵѦрǶ2-3Ǻ҆ႵјӣӦҐ΋ТǶ4Ǻ҆ႵјӣଳႩ਑΋

ঁǶ5Ǻ҆Ⴕјӣ๼ယ΋ТǶ6.̓ Ⴕӣணᜐྣ៝ѴႵᜐӞܿՋǶ 

 

1 2 
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5 6 
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კ 21ǵϦႵᆶ҆ႵݾཟѴႵ(༝୮ೀ)Ƕ1Ǻ҆ႵӧணጃϣǴϦႵӧண

ጃѦǴς࿶јр 1ଫѴႵǶ2ǺϦႵ຾ډணጃϣјќ΋ଫѴႵǶ3-4Ǻ

҆ႵߡރـᆶϦႵݾཟѴႵǶ5Ǻ̓ ႵрٰணጃѦཟϦႵۭΠޑѴႵǶ

6ǺϦႵອᐒ຾ډணጃϣјѴႵǶ 
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კ 22ǵѴႵޑᏢಞՉࣁǶ1Ǻ҆ႵӧணѦǶ2ǺѴႵ౽୏ѐ҆܎Ⴕޑ

 ணϣǶډЃǶ3Ǻ҆Ⴕӣ׀

 
 

 

1 
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ᒵߕᒵߕᒵߕᒵߕ 1ǵǵǵǵଯξҖႵႩᎦᆶᕷ෗ЈளଯξҖႵႩᎦᆶᕷ෗ЈளଯξҖႵႩᎦᆶᕷ෗ЈளଯξҖႵႩᎦᆶᕷ෗Јள 

ႩᎦᕉნ 

ଯξҖႵᗨۚࣁՐӧੇܘ 2500ϦЁа΢ޑ୏ނǴόၸёа፾ᔈ

15-23OCޑႩᎦྕࡋǴӀᆶསൻᕉຼය೛ࣁۓ 12:12λਔǶႩᎦޜ໔

ࣁ 48.3 x 25.2 x 21.2cm (Ꭰ౯ࠠεႵ᠈)Ǵۭ೽ᎎ΢ऊ 5ϦϩޑЕ৕Ǵ

Е৕ନΑ፾ӝҖႵࢲ୏ǵߥཪΨёа֎ֿߕనᆶᕨߡБߡమ౛Ǵҭё

аගࣅݝٮβ଺ۭࣁቫޑᎎ೛ǴႩᎦጃޑమ౛ऊ ڬ1 2ԛǶႩᎦӧΓ

πᕉნޑҖႵǴҗܭ१ނкޜکى໔੟ઞޑᜢ߯೿཮Ԗၸऔޑ౜ຝǴ

ёаගٮᄾ፺ࢂ܈ӧమ౛ޜޑᔞᡣҖႵёаӧၨεޜޑ໔ύࢲ୏ǶԜ

ѦǴёаᡣҖႵӭᠴϼ໚Ƕᠴϼ໚ਔ߾ाݙཀҖႵݩރޑǴόەၸΦ

аխঁᡏ዗૰ᆃ೷ԋԝΫǶႩᎦጃϣёа࿼Ε༟ጤНᆅࢂ܈Нᆅቚу

ᕉნݔ౦ࡋǴफ़եҖႵঁᡏޑᓸΚǴΨёа෧Ͽ݈څՉޑࣁวғǶ 

 

ᗯ१ 

ഁѦ௦໣ӣٰঁޑᡏǴԖ٤٠ό཮٬ҔᗯН౟ǴԜਔᔈЬ୏ஒр

Нα࿘᝻ঁᡏޑ֍೽ǴᡣҖႵޕၰ೭ࢂрНޑӦБǴаගϲ٬ҔᗯН

ᏔޑཀᜫǶଯξҖႵࣁ෌१܄୏ނǴᗯ१ޑ१׷ӧѳӦёаҔጫ๼ǵ

Н݀жඹǶᖐΥߙယᜪ(ޜЈ๼ǵଯ᜽๼ǵ๪๼ǵA ๼ǵεഌۂǵသ
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थǵݨ๼ǵλқ๼฻) ǵϖዼᜪ(λԯǵᐪഝǵਪๅǵဗҐη฻) ǵځ

дᜪ(ࠄҐǵᡀጱǵԮแǵҏԯǵ᝴݀ǵӦҐ฻)೿ёаӈΕଯξҖႵ

ଽᅟᗯ१ϿໆࢂқԴႵႩ਑ǴࣗԿࢂ܈ε໴ٮගޑਔۓ๼ൂύǶόޑ

ޑཀҖႵݙਔाނநуϩǶᗯ१όӕ१଼ޑҖႵࣁរхᙝǴ೿ёаޑ

ௗݩރڙǴٯӵǺ٤ঁࢌᡏӧӞҏԯਔ٠ό཮ᙌय़Ǵࢂ܈Ԗ٤ঁᡏό

ӞဗҐηǶӵ݀ؒԖځд१ޑނ၉Ǵঁᡏ൩Ԗёૈ਌ᎧԝΫǶᗯ१ख़

ᗺࣁкىЪӭኬϯޑ१ނаϷଳృޑНྍǶ 

 

ҖႵޑᕷ෗ 

ଯξҖႵவ҃ࡾ 3Д໒ۈ຾Εᕷ෗යǴহۑ 5ǵ6Дࢂᕷ෗ଯঢ়Ǵ

Ƕޑ൳Яό཮ᕷ෗ࢂ ཮फ़եǴоϺ (12-2Д)ٯᡏКঁޑΑ9Дᕷ෗ډ

ଯξҖႵӧΓࣁႩᎦޑᕉნΠѤࣣۑёଛჹǴՠࢂவഁѦ௦໣ঁޑᡏ

ӧоϺғ෗ޑᐒ཮КၨեǴᕷ෗ຼයᗋࢂКၨ಄ӝഁѦݩރޑǶଛჹ

ঁᡏࡷޑᒧᔈᅰໆ଼ࣁந (ЛᎳѳ໩ǵࢋ೬ǵ௨҅ݧத)ЪՉ҅ࣁத(ค

ҖႵόፕϦ҆ǴޑᡏǶഁѦঁޑ (Γό཮ኪፂǵᆙॐـǵ࣮ࣁՉ݈څ

ԋᡏޑᡏख़ࣣεܭ 30լǴ҂ᅈ 30լ߾ёຎ٥ࣁԋᡏǶሟႵൂᐱႩᎦ

1ঁДа΢Ǵᡏख़ؒԖܴᡉ΢ϲ٢ࢂ܈ᓐؒԖܴᡉ๞εǴ൩ૈຎࣁค

ᚶѫϐঁᡏǴ٠ᆶځд໢ঁ܄ᡏଛჹǶவ٥ԋᡏ൩໒ۈႩᎦޑሟǵ໢

ঁᡏǴӢࣁႩᎦచҹКၨӳǴᡏख़ࡐ৒ܰၲډ 30լа΢Ƕࡺӧӝ፾
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ଛჹঁޑᡏᡏख़ᔈၲ 35լа΢ӆ຾ՉଛჹǴаቚуଛჹԋф౗аϷ

फ़եଛჹਔѺޑࢎԝΫ౗Ƕଛჹਔࡌ᝼ஒҖႵඤډၨεޑႩᎦጃ (ऐ

ለఏ 54 x 36.8 x 27cmǴ٠ᇂ΢៓ᆛ)Ǵ٠࿼Ε 2-3Ϻҽޑ१ނໆǴᡣ

ೀܭᑃӝයޑҖႵԖޜ໔ёаၧᗉаϷкޑى१ނёаӞǶখଛჹֹ

ޑᐟਗ਼ࢂ܈ࣁՉࢎඤპ਑ǴऩԖѺ׳ޑᓎᕷࢂ܈ҖႵǴᔈᗉխѺᘋޑ

ଓ೴Չ߾ࣁᔈҥջϩ໒Ǵ׳٠ඤଛჹჹຝǴаᗉխঁᡏޑཞ໾Ƕऊ 5

ډ 7ϺࡕǴଛჹԋфٿޑଫঁᡏ཮ᆂӧӕ΋فပҶ৲ǵϕ࣬౛ЛǶଛ

ჹԋфޑҖႵ߾໒ۓۈය૶ᒵᡏख़฻ᡂϯǴӕਔΨ໪ݙុ࡭ཀঁᡏ໔

ᔈຎѺ߾Ǵࣁр౜ѺରՉ߻ҖႵӧ҂ғ෗ޑǶऩଛჹԋфݩރೀ࣬ޑ

ରՉޑࣁᇸख़ำࡋǴ،ࢂۓցᝩុଛჹǴа෧Ͽঁᡏޑ໾ΫǶҖႵޑ

ֳৄයऊ 30ϺѰѓǴᚶѫޑղۓ΢Ǵ٢ᓐܴᡉᑩ๞Ǵဎ೽཮сଆٰǴ

ᚶѫᡏख़ёၲ40-50լǶӵ݀ଛჹ1ঁъДࡕሟႵ೿ؒԖᚶѫၞޑຝǴ

൩ाԵቾܨჹ٠Ъख़ཥଛჹǴӢࣁଛჹၸΦޑҖႵ཮໒ۈѺࢎǴࣗޣ

 ໾ǵԝΫǶڙ

 

ѴႵޑрғ 

ѴႵזрғਔǴ҆Ⴕ཮ᡂளόϼࢲ୏ǴεӭᜇޮӧணጃفޑပǶ

ᔈ؂ВۓڰԐఁْჸǴ٠ஒ҆ႵᇴᚆفပǴаղᘐࢂցғౢǶখрғ

Ǵёа஥Ћ঺ᗉխ೷ԋښΓᜪ਻ࢉݠௗ᝻ᄗǴаխޔѴႵᅰໆόाޑ
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కᎦࢂ܈ఠᓻޑՉࣁǴऊ 5ϺࡕѴႵ൩ᆉҔЋޔௗ᝻࿘ΨؒୢᚒǶѴ

ႵрғਔǴᅰໆ෧ϿόѸाޑυᘋǴ୏բόाϼεǴӢϦႵ৒ܰڙᡋ

ᓵр౜ԶݾཟѴႵޑՉࣁǶ࿼ඤႩᎦጃਔǴᔈעচႩᎦጃϣݠԖϦ҆

Ⴕ਻ޑښპ਑ᆶѴႵ΋ܫٳΕǴᡣډཥᕉნޑϦ҆ႵᅰԐ፾ᔈཥᕉნǴ

٠Ъِೲӣணྣ៝ѴႵǶӧᢀჸύǴཚၮвႵޑՉࡐࣁϿр౜Ǵନߚ

вႵ௞рணጃѦǴࢂ܈Ь୏ᚆணਔϦ҆Ⴕω཮עдॺј຾ணጃǶѝा

१ނкျǴε೽ϩޑѴႵ೿ёа໩ճߏεǶ྽ѴႵ೴ᅌߏεǴ൩ाݙ

ཀᗯН౟ޑଯࡋǴ१ޑނኧໆ฻٣໨Ǵ٠ӧႩᎦጃϣܫΕǴᄾ፺ǵ༟

ጤ౟ǵᑃУਔ฻ǴቚуႩᎦᕉნݔޑ౦ࡋǴԖշܭ෧ϿѴႵ݈څޑՉ

 วғǶޑࣁ

 

 

 

 

 

 

 

 

 




