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Abstract
Prasanpanich, S.1, Uechiewcharnkit, K.2 and Theingtham, J.1

Effect of hair coat clipping on some physiological changes of dairy bulls
Songklanakarin J. Sci. Technol., 2006, 28(2) : 305-310

Some  physiological  responses  of  6  Friesian  crossbred  (87.5%)  bull  yearling  with  2.5  years  old,
averaging 235 kg. bodyweight were investigated under hot humid conditions. All animals were raised in a
house (4 ××××× 15 ××××× 5; w ××××× l ××××× h meters, respectively) with concrete floor and were assigned to the Pair Comparison
Design according to their weight and age into 2 groups. Animals in group 1 were maintained with their
natural hair coat while their counterparts in group 2 were coat clipped fortnightly through a 70-day
experimental period. The results indicated that the clipped animals had a significantly (P<0.05) lower
sweating rate than did the unclipped ones (102.7±15.48 and 48.3±15.48 g/m2/hour, respectively). However,
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there were no significant differences in rectal temperature, skin temperature and respiratory rate between
the two groups of animals. Further study should be done to clarify the consequences of lower sweating rate
in clipped animals under hot humid conditions.
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°“√»÷°…“º≈°“√µ—¥¢πµàÕ°“√‡ª≈’Ë¬π·ª≈ß∑“ß √’√«‘∑¬“∫“ßª√–°“√„π‚§π¡‡æ»ºŸâ≈Ÿ°º ¡æ—π∏ÿå‚Œ≈ ‰µπå-
ø√’‡™’Ë¬π 87.5% °—∫æ◊Èπ‡¡◊Õß Õ“¬ÿ‡©≈’Ë¬ 2 ªï 6 ‡¥◊Õπ ®”π«π 6 µ—« ‚§∑—ÈßÀ¡¥∂Ÿ°‡≈’È¬ß√«¡°—π‚√ß‡√◊Õπ∑¥≈Õß∑’Ë¡’
¢π“¥ 4×××××15 µ√.‡¡µ√ ·≈– Ÿßª√–¡“≥ 5 ‡¡µ√ ‡ªìπ‚√ß‡√◊Õπæ◊Èπ§Õπ°√’µ À≈—ß§“°√–‡∫◊ÈÕß™—Èπ‡¥’¬«·≈–¡’√“ßÕ“À“√
·≈–Õà“ßπÈ” ‚¥¬·∫àß‚§ÕÕ°‡ªìπ 2 °≈ÿà¡Ê ≈– 3 µ—«¿“¬„µâ·ºπ°“√∑¥≈Õß·∫∫ Pair Comparison „π ¿“æÕ“°“»
·∫∫√âÕπ™◊Èπ ´÷Ëß°≈ÿà¡∑’Ë 1 ‡ªìπ°≈ÿà¡‚§∑’Ë‰¡à‰¥â∂Ÿ°µ—¥¢π  à«π°≈ÿà¡∑’Ë 2 ‡ªìπ°≈ÿà¡∑’Ë‰¥â√—∫°“√µ—¥¢π∑ÿ°Ê 2  —ª¥“Àå
°“√∑¥≈Õßπ’È„™â‡«≈“∑—Èß ‘Èπ 70 «—π  º≈°“√∑¥≈Õßæ∫«à“ Õÿ≥À¿Ÿ¡‘√à“ß°“¬ Õÿ≥À¿Ÿ¡‘º‘«Àπ—ß ·≈–Õ—µ√“°“√À“¬„®
·µ°µà“ß°—πÕ¬à“ß‰¡à¡’π—¬ ”§—≠∑“ß ∂‘µ‘ ·µàÕ—µ√“°“√¢—∫‡Àß◊ËÕ„π‚§∑—Èß Õß°≈ÿà¡π—Èπ (102.7+15.48 ·≈– 48.3+15.48
°√—¡/µ√.‡¡µ√/™—Ë«‚¡ß µ“¡≈”¥—∫) ·µ°µà“ß°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.05) ‚¥¬∑’Ë‚§„π°≈ÿà¡∑’Ë‰¥â√—∫°“√µ—¥¢π
®–¢—∫‡Àß◊ËÕ„πÕ—µ√“∑’ËµË”°«à“‚§„π°≈ÿà¡∑’Ë‰¡à‰¥â√—∫°“√µ—¥¢π ©–π—Èπ°“√µ—¥¢π∑’Ëª°§≈ÿ¡√à“ß°“¬‚§®–‡ªìπ°“√™à«¬„Àâ‚§
√–∫“¬§«“¡√âÕπÕÕ°„π ¿“æÕ“°“»·∫∫√âÕπ™◊Èπ‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ¥’¢÷Èπ´÷ËßÕ“®™à«¬„Àâ‚§ª√—∫µ—«‡¢â“°—∫ ¿“æ
·«¥≈âÕ¡‰¥â¥’¬‘Ëß¢÷Èπ

 ¿“æÕ“°“»√âÕπ™◊Èπ„πª√–‡∑»‰∑¬∑”„Àâ‚§π¡
≈Ÿ°º ¡ “¬‡≈◊Õ¥¬ÿ‚√ª Ÿß‡°‘¥§«“¡‡§√’¬¥®“°§«“¡√âÕπ‰¥â
ßà“¬ (™«π‘»π¥“°√, 2534) ´÷ËßÕÿ≥À¿Ÿ¡‘ ¿“æ·«¥≈âÕ¡∑’Ë
 Ÿß¢÷Èπ®–¡’º≈µàÕ ¡√√∂¿“æ¥â“πµà“ßÊ ¢Õß‚§  ∑”„Àâ‚§
µâÕßæ¬“¬“¡√–∫“¬§«“¡√âÕπ∑’Ë‡°‘¥¢÷Èπ®“°°√–∫«π°“√
‡¡·∑∫Õ≈‘´÷¡¢Õß√à“ß°“¬‡æ◊ËÕ√—°…“Õÿ≥À¿Ÿ¡‘√à“ß°“¬„Àâ§ß∑’Ë
(™“≠«‘∑¬å, 2539) ‚¥¬«‘∏’°“√π” °“√æ“ ·≈–·ºà√—ß ’§«“¡
√âÕπÕÕ°®“°√à“ß°“¬  À“°°≈‰°°“√√–∫“¬§«“¡√âÕπ
¥—ß°≈à“«‰¡à “¡“√∂™à«¬≈¥§«“¡√âÕπ∑’Ë – ¡„π√à“ß°“¬‰¥â
°Á®–¡’°“√‡ª≈’Ë¬π·ª≈ß∑“ß √’√«‘∑¬“„πµ—« —µ«å‡æ’ËÕª√—∫
 ¿“æ√à“ß°“¬„Àâ‡À¡“– ¡°—∫ ¿“æ·«¥≈âÕ¡‚¥¬®–°‘π
Õ“À“√≈¥≈ß·µà®–‡æ‘Ë¡Õ—µ√“°“√À“¬„®·≈–°‘ππÈ”¡“°¬‘Ëß¢÷Èπ
(™«π‘»π¥“°√, 2534; ™“≠«‘∑¬å, 2539) ©–π—Èπ·π«∑“ß
°“√ª√—∫ ¿“æµ—«‚§„Àâ “¡“√∂√–∫“¬§«“¡√âÕπÕÕ°®“°
√à“ß°“¬‰¥â¥’¢÷Èπ ‡™àπ °“√µ—¥¢π∑’Ëª°§≈ÿ¡√à“ß°“¬ÕÕ°®–
™à«¬√–∫“¬§«“¡√âÕπ∫√‘‡«≥º‘«Àπ—ß¿“¬πÕ°‰¥â¥’¢÷Èπ àßº≈

„ÀâÕÿ≥À¿Ÿ¡‘√à“ß°“¬ Õ—µ√“°“√À“¬„® ·≈–°“√¢—∫‡Àß◊ËÕµË”
°«à“‚§∑’Ë‰¡à‰¥âµ—¥¢π  (Dowling, 1958;  Turner, 1962;

Bennett, 1964; Vajrabukka, 1978) ‚¥¬∑’Ë¢π∑’Ë¡’≈—°…≥–
‡ âπ¬“«ª°§≈ÿ¡√à“ß°“¬Õ¬à“ßÀπ“·πàπ®–¡’º≈µàÕ°“√
°√–®“¬§«“¡√âÕπ °“√¢—∫‡Àß◊ËÕ ∑”„Àâ°“√√–∫“¬§«“¡√âÕπ
ÕÕ°®“°√à“ß°“¬‡ªìπ‰ª‰¥â™â“°«à“‚§∑’Ë¡’¢π —Èπ·≈–µ√ß
(Dowling, 1958; Bennett, 1964) πÕ°®“°π’È°“√µ—¥¢π
¬—ß∑”„ÀâÕÿ≥À¿Ÿ¡‘√à“ß°“¬≈¥≈ß ‡æ‘Ë¡°“√°‘πÕ“À“√ ∑”„Àâ
Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ‡æ‘Ë¡¢÷Èπ (Turner, 1962; Vajrabukka,

1978) ·≈–º≈º≈‘µπ¡ Ÿß¢÷Èπ ( ÿ«‘™, 2542) ¥—ßπ—Èπ°“√µ—¥
¢π®–™à«¬ àß‡ √‘¡°“√¥”√ß™’«‘µ·≈–æƒµ‘°√√¡¢Õß —µ«å„Àâ
¡’§«“¡‡À¡“– ¡°—∫ ¿“æ·«¥≈âÕ¡‰¥â¥’¢÷Èπ ·≈–‡ªìπÕ’°«‘∏’
∑’Ë≈¥§«“¡‡§√’¬¥¢Õß —µ«å  ÷́Ëß°“√»÷°…“„π§√—Èßπ’È®÷ß¡ÿàß‡πâπ
„Àâ‡ÀÁπ§«“¡ ”§—≠¢Õß°“√µ—¥¢π‚§π¡‡æ◊ËÕ°“√√–∫“¬§«“¡
√âÕπ∑’Ë¥’¢÷Èπ ‚¥¬æ‘®“√≥“°“√‡ª≈’Ë¬π·ª≈ß∑“ß √’√«‘∑¬“
∫“ßª√–°“√„π‚§∑’Ë‰¥â√—∫°“√µ—¥¢π¿“¬„µâ ¿“æ·«¥≈âÕ¡∑’Ë
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º≈¢Õß°“√µ—¥¢πµàÕ°“√‡ª≈’Ë¬π·ª≈ß∑“ß √’√«‘∑¬“∫“ßª√–°“√
 ¡‡°’¬√µ‘  ª√– “πæ“π‘™ ·≈–§≥–307

¡’Õÿ≥À¿Ÿ¡‘·≈–§«“¡™◊Èπ —¡æ—∑∏å¢ÕßÕ“°“» Ÿß

Õÿª°√≥å·≈–«‘∏’°“√

 —µ«å∑¥≈Õß·≈–°“√µ—¥¢π
‚§π¡‡æ»ºŸâ≈Ÿ°º ¡æ—π∏ÿåæ◊Èπ‡¡◊Õß°—∫‚Œ≈ ‰µπå-

ø√’‡™’Ë¬π 87.5% ®”π«π 6 µ—« Õ“¬ÿ‚¥¬‡©≈’Ë¬ 2 ªï 6 ‡¥◊Õπ
πÈ”Àπ—°µ—«‚¥¬‡©≈’Ë¬ 235 °°. ·≈–„Àâ§–·ππ§«“¡ —Èπ-¬“«
¢Õß¢π∑’Ëª°§≈ÿ¡√à“ß°“¬ (§–·ππ 1-8) µ“¡«‘∏’°“√¢Õß
(Turner and Schleger, 1960) ‚§∑—ÈßÀ¡¥∂Ÿ°·∫àßµ“¡Õ“¬ÿ
·≈–πÈ”Àπ—° µ“¡·ºπ°“√∑¥≈Õß·∫∫ Pair Comparison

‚¥¬°≈ÿà¡∑’Ë 1 ‡ªìπ°≈ÿà¡§«∫§ÿ¡ª√–°Õ∫¥â«¬‚§®”π«π 3 µ—«
∑’Ë‰¡à‰¥â√—∫°“√µ—¥¢π   à«π°≈ÿà¡∑’Ë 2 ‡ªìπ°≈ÿà¡‚§®”π«π 3

µ—« ÷́Ëß‰¥â√—∫°“√µ—¥¢π‚¥¬µ—¥¥â«¬∫—µ‰µ‡≈’¬π∑’Ë„™âµ—¥¢π‚§
(¬’ËÀâÕ  Rinderschermashine  LAB  Typ  2500-R,

Germany √ÿàπ SS500) ‚¥¬µ—¥¢π„Àâ —Èπ„π√–¥—∫§–·ππ∑’Ë
1 §◊Õµ—¥™‘¥º‘«Àπ—ß„Àâ¡“°∑’Ë ÿ¥ ‚¥¬µ—¥¢π„π∑ÿ° à«π¢Õß
√à“ß°“¬¬°‡«âπ∫√‘‡«≥À—« Àπâ“ ·ºß§Õ Àπâ“·¢âß ·≈–À“ß
´÷Ëß®–µ—¥¢π°àÕπ‡√‘Ë¡°“√‡°Á∫¢âÕ¡Ÿ≈ 7 «—π ‡æ◊ËÕ„Àâ‚§ª√—∫µ—«
„Àâ‡¢â“°—∫°≈ÿà¡°“√∑¥≈Õß ·≈–∑”°“√µ—¥¢π∑ÿ°Ê 14 «—π

‚√ß‡√◊Õπ·≈–°“√„ÀâÕ“À“√
‚§∑—Èß 6 µ—«∂Ÿ°‡≈’È¬ß√«¡°—π„π‚√ß‡√◊Õπ∑¥≈Õß∑’Ë¡’

æ◊Èπ∑’Ë¢π“¥ 4×15 µ√.‡¡µ√ ·≈– Ÿßª√–¡“≥ 5 ‡¡µ√ ‡ªìπ
‚√ß‡√◊Õπ‡ªî¥∑—Èß 4 ¥â“π  À≈—ß§“°√–‡∫◊ÈÕß≈Õπ§Ÿà·≈–‡ªìπ
æ◊Èπ§Õπ°√’µ ¡’√“ßÕ“À“√·≈–Õà“ßπÈ” ‚¥¬‚§∑—ÈßÀ¡¥‰¥â√—∫
Õ“À“√À¬“∫§◊Õ À≠â“¢πÕ¬à“ß‡µÁ¡∑’Ë ·≈–‡ √‘¡Õ“À“√¢âπ
‚ª√µ’π 14% ·°à‚§«—π≈– 1 °°./µ—« ÷́Ëß‚√ß‡√◊Õπ¥—ß°≈à“«¡’
°“√√–∫“¬Õ“°“»µ“¡∏√√¡™“µ‘ ·≈–‰¡à¡’°“√µ‘¥µ—Èß√–∫∫
æ—¥≈¡√–∫“¬Õ“°“»¿“¬„π‚√ß‡√◊Õπ

°“√√«∫√«¡¢âÕ¡Ÿ≈ ¿“æÕ“°“»
«—¥Õÿ≥À¿Ÿ¡‘ Ÿß ÿ¥-µË” ÿ¥·≈–§«“¡™◊Èπ —¡æ—∑∏å„π

·µà≈–«—π µ≈Õ¥°“√∑¥≈Õß®“°µŸâ‡°Á∫¢âÕ¡Ÿ≈ ¿“æÕ“°“»
(Stephenson Screen) ∑’Ëµ—ÈßÕ¬ŸàπÕ°‚√ß‡√◊Õπ πÕ°®“°π—Èπ
¬—ß√«∫√«¡¢âÕ¡Ÿ≈¢Õß ¿“æÕ“°“»¿“¬„π·≈–¿“¬πÕ°
‚√ß‡√◊Õπ„π‡«≈“ 14.00 π. ‰¥â·°à «—¥Õÿ≥À¿Ÿ¡‘¢ÕßÕ“°“»
(ambient temperature)   «—¥Õÿ≥À¿Ÿ¡‘®“°°“√·ºà√—ß ’
(black globe temperature) ®“°‡∑Õ√å‚¡¡‘‡µÕ√å«—¥
Õÿ≥À¿Ÿ¡‘·∫∫ VENON GLOBE Õÿ≥À¿Ÿ¡‘µÿâ¡‡ªï¬°-µÿâ¡
·Àâß‡æ◊ËÕπ”‰ª§”π«≥À“§à“§«“¡™◊Èπ —¡æ—∑∏å  ·≈–§”π«≥
¥—™π’Õÿ≥À¿Ÿ¡‘-§«“¡™◊Èπ —¡æ—∑∏å (Temperature-humidity

index) µ“¡«‘∏’°“√¢Õß McDowell (1972) ¥—ß ¡°“√
¥—™π’Õÿ≥À¿Ÿ¡‘-§«“¡™◊Èπ —¡æ—∑∏å
= 0.72 (Õÿ≥À¿Ÿ¡‘µÿâ¡‡ªï¬°+Õÿ≥À¿Ÿ¡‘µÿâ¡·Àâß)+40.6

´÷Ëß¢âÕ¡Ÿ≈¥—ß°≈à“«‰¥â· ¥ß‰«â„π Table 1

°“√«—¥§à“∑“ß √’√«‘∑¬“
‚§·µà≈–µ—«∂Ÿ°∫—ß§—∫„ÀâÕ¬Ÿà„π´Õß∫—ß§—∫ —µ«å‡æ◊ËÕ∑”

°“√√«∫√«¡¢âÕ¡Ÿ≈∑“ß √’√«‘∑¬“ —ª¥“Àå≈– 3 §√—Èß  „π
√–À«à“ß‡«≈“ 14.00-14.30 π. ́ ÷Ëß‰¥â·°à «—¥Õ—µ√“°“√À“¬„®
(respiratory rate) ‚¥¬π—∫®”π«π§√—Èß¢Õß°“√‡§≈◊ËÕπ‰À«
∫√‘‡«≥ «“∫‡ªìπ‡«≈“ 1 π“∑’ «—¥Õÿ≥À¿Ÿ¡‘√à“ß°“¬ (body

temperature) ‚¥¬„™â‡∑Õ√å‚¡¡‘‡µÕ√å«—¥‰¢â Õ¥‡¢â“∑’Ë∑«“√
Àπ—°π“π 1 π“∑’ «—¥Õÿ≥À¿Ÿ¡‘º‘«Àπ—ß (skin temperature)

‚¥¬„™â‡∑Õ√å‚¡¡‘‡µÕ√å∑“∫∫√‘‡«≥À—«‰À≈àπ“π 5 π“∑’ ·≈–
«—¥Õ—µ√“°“√¢—∫‡Àß◊ËÕ (sweating rate) ‚¥¬„™â«‘∏’ cobalt

chloride disc method (Schleger and Turner 1965) ‚¥¬
∑’ËÕ—µ√“°“√¢—∫‡Àß◊ËÕ ¡’Àπà«¬‡ªìπ °√—¡µàÕæ◊Èπ∑’Ë 1 µ√.‡¡µ√
„π‡«≈“ 1 ™—Ë«‚¡ß ¥—ß ¡°“√µàÕ‰ªπ’È

Table 1. Meteorological mean (±SE) in both indoor
and outdoor conditions at 14.00 h.

                   Items Outdoors Indoors

Black globe temperature (ºC)  38.0±0.32   36.3±0.92
Ambient temperature (ºC )  34.6±0.24   32.0±1.25
Temperature-humidity index 86.7± 4.2 84.6±3.4
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Õ—µ√“°“√¢—∫‡Àß◊ËÕ (°√—¡/µ√.‡¡µ√/™—Ë«‚¡ß)

= (3.84 × 104)/‡«≈“ («‘π“∑’)

°“√«‘‡§√“–Àå∑“ß ∂‘µ‘
«‘‡§√“–Àå·≈–‡ª√’¬∫‡∑’¬∫§«“¡·µ°µà“ß¢Õß≈—°…≥–

°“√‡ª≈’Ë¬π·ª≈ß∑“ß √’√«‘∑¬“®“°°“√µ—¥¢π·≈–‰¡àµ—¥¢π
‚¥¬∑¥ Õ∫§à“‡©≈’Ë¬·∫∫ group comparison ¥â«¬«‘∏’°“√
T-test (Steel and Torrie, 1980) ‚¥¬„™â‚ª√·°√¡ ”‡√Á®√Ÿª
SAS (1985) „π°“√§”π«≥

 ∂“π∑’Ë∑”°“√∑¥≈Õß·≈–√–¬–‡«≈“„π°“√∑¥≈Õß
ø“√å¡‡≈’È¬ß —µ«å¢Õß¿“§«‘™“‡∑§‚π‚≈¬’°“√‡°…µ√

§≥–«‘∑¬“»“ µ√å·≈–‡∑§‚π‚≈¬’ ¡À“«‘∑¬“≈—¬∏√√¡»“ µ√å
»Ÿπ¬å√—ß ‘µ ®—ßÀ«—¥ª∑ÿ¡∏“π’ µ—Èß·µà«—π∑’Ë 28  ‘ßÀ“§¡ 2545

∂÷ß«—π∑’Ë 7 æƒ»®‘°“¬π 2545 ‡ªìπ‡«≈“ 70 «—π

º≈·≈–«‘®“√≥å

Õÿ≥À¿Ÿ¡‘¢Õß ¿“æ·«¥≈âÕ¡
 ¿“æ¿Ÿ¡‘Õ“°“»„π·µà≈–√Õ∫«—π¡’Õÿ≥À¿Ÿ¡‘ Ÿß ÿ¥

‡©≈’Ë¬‡∑à“°—∫ 34.3ºC Õÿ≥À¿Ÿ¡‘µË” ÿ¥‡©≈’Ë¬‡∑à“°—∫ 28.1ºC

 à«πÕÿ≥À¿Ÿ¡‘‡©≈’Ë¬µ≈Õ¥°“√∑¥≈Õß‡∑à“°—∫ 31.6ºC ‚¥¬¡’
§«“¡™◊Èπ —¡æ—∑∏å‡©≈’Ë¬‡∑à“°—∫ 76%    ¿“æ¿Ÿ¡‘Õ“°“»
¥—ß°≈à“«¡’§à“ Ÿß°«à“Õÿ≥À¿Ÿ¡‘∑’Ë‡À¡“– ¡ ”À√—∫‚§∑’Ë 26ºC

(thermo-neutral zone; Johnson et al., 1961) ∑”„Àâ
 —µ«å‡°‘¥§«“¡‡§√’¬¥®“°§«“¡√âÕpπ (heat stress) ·≈–
‡°‘¥°“√‡ª≈’Ë¬π·ª≈ß∑“ß¥â“π √’√«‘∑¬“„πµ—«‚§‚¥¬°“√
ª√—∫ ¿“æ√à“ß°“¬„Àâ‡¢â“°—∫ ‘Ëß·«¥≈âÕ¡ (Yousef, 1985a)

 ”À√—∫Õÿ≥À¿Ÿ¡‘ ¿“æ·«¥≈âÕ¡ ≥ ‡«≈“ 14.00 π. æ∫«à“

Õÿ≥À¿Ÿ¡‘‡©≈’Ë¬¢ÕßÕ“°“»·≈–°“√·ºà√—ß ’ √«¡∑—Èß¥—™π’
Õÿ≥À¿Ÿ¡‘-§«“¡™◊Èπ —¡æ—∑∏å¿“¬„π‚√ß‡√◊Õπ·≈–¿“¬πÕ°
‚√ß‡√◊Õπ∑’Ë· ¥ß„π Table 1 π—Èπ‰¡à·µ°µà“ß°—πÕ¬à“ß¡’π—¬
 ”§—≠∑“ß ∂‘µ‘  ·µà∑—ÈßÕÿ≥À¿Ÿ¡‘Õ“°“»·≈–°“√·ºà√—ß ’¿“¬„π
‚√ß‡√◊Õπ ¡’§à“πâÕ¬°«à“§à“∑—Èß Õß∑’Ë«—¥‰¥â¿“¬πÕ°‚√ß‡√◊Õπ
°Á‡π◊ËÕß¡“®“°‚√ß‡√◊Õπ¡’À≈—ß§“°√–‡∫◊ÈÕß∑’Ë “¡“√∂∫¥∫—ß
· ß·¥¥·≈–≈¥æ≈—ßß“π§«“¡√âÕπ®“°°“√·ºà√—ß ’∑’Ë®–‡¢â“
 Ÿàµ—« —µ«å‰¥â¡“°∂÷ß  30%  (Bond  et  al.,  1967)  ·≈–
ª√–°Õ∫°—∫‚√ß‡√◊Õπ¡’≈—°…≥–‚ª√àß πà“®–¡’°√–· ≈¡æ—¥
æ“‡Õ“§«“¡√âÕπÕÕ°‰ª‰¥â∫â“ß  ·µàß“π∑¥≈Õßπ’È‰¡à‰¥â‡°Á∫
¢âÕ¡Ÿ≈§«“¡‡√Á«≈¡ ÷́Ëß§«“¡‡√Á«≈¡πà“®–‡ªìπªí®®—¬Àπ÷Ëß∑’Ë
®–™à«¬‡æ‘Ë¡°“√ √–∫“¬§«“¡√âÕπ„πµ—«‚§‚¥¬«‘∏’ convect-

ive heat loss (Elam, 1971) Õ¬à“ß‰√°Áµ“¡ ·¡â‚§∑’Ë∑”°“√
∑¥≈Õßπ—Èπ∂Ÿ°‡≈’È¬ßÕ¬Ÿà¿“¬„µâ‚√ß‡√◊Õπ∑’Ë¡’À≈—ß§“¥—ß°≈à“«
·µà¬—ß‰¥â√—∫Õÿ≥À¿Ÿ¡‘°“√·ºà√—ß ’∑’Ë Ÿß∂÷ß 36.3ºC (Table 1)

´÷Ëß‡¡◊ËÕ‡ª√’¬∫‡∑’¬∫°—∫Õÿ≥À¿Ÿ¡‘°“√·ºà√—ß ’¿“¬πÕ°‚√ß‡√◊Õπ
(38.0ºC) ·≈â« ¬—ß·µ°µà“ß°—ππâÕ¬¡“° (ª√–¡“≥ 1.7ºC)

À“°æ‘®“√≥“∂÷ßß“π∑¥≈Õß¢Õß Prasanpanich ·≈–§≥–
(2002) °Á®–æ∫«à“Õÿ≥À¿Ÿ¡‘°“√·ºà√—ß ’πÕ°‚√ß‡√◊Õπ¡’§à“
¡“°°«à“Õÿ≥À¿Ÿ¡‘°“√·ºà√—ß ’„π‚√ß‡√◊Õπ∂÷ß 7ºC ´÷Ëß§«“¡
‡√Á«≈¡„πß“π∑¥≈Õßπ—Èπ¡’º≈µàÕ ¿“æÕ“°“»·≈–°“√
‡ª≈’Ë¬π·ª≈ß∑“ß √’√«‘∑¬“¢Õß‚§„π‚√ß‡√◊Õπ  ·µà ”À√—∫
°“√∑¥≈Õßπ’È§«“¡‡√Á«≈¡Õ“®®–¡’º≈µàÕ°“√√–∫“¬§«“¡
√âÕπ‚¥¬«‘∏’ convective heat loss ‰¡à¡“°π—° ©–π—Èπ‚§
∑—ÈßÀ¡¥„π‚√ß‡√◊Õπ°Á¬—ß‰¥â√—∫Õ‘∑∏‘æ≈®“° ¿“æÕ“°“»∑’Ë√âÕπ
®÷ß∑”„Àâ —µ«å‡°‘¥§«“¡‡§√’¬¥®“°§«“¡√âÕπ (heat stress)

°“√‡ª≈’Ë¬π·ª≈ß§à“∑“ß √’√«‘∑¬“
‚§„π°≈ÿà¡∑’Ë‰¡àµ—¥¢π¡’§–·ππ§«“¡¬“«¢Õß¢πÕ¬Ÿà∑’Ë

Table 2. Physiological mean (±SE) between clipped and unclipped animals.

          Physiological items Unclipped animals Clipped animals

Body temperature (ºC ) 39.2±16.0 39.1±16.0
Skin temperature (ºC ) 37.3±0.29 36.6±0.29
Respiratory rate (breaths/minute) 47.7±3.97 40.7±3.97
Sweating rate (g/m2/hour)  102.7±15.48a    48.3±15.48b

Means within row of each parameter with different superscripts are significantly
different at P<0.05.
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3.5 ∑’Ë‡√’¬°«à“¢π§àÕπ¢â“ß¬“« (fairy short to fairy long;

Turner and Schleger, 1960) ·µà‚§„π°≈ÿà¡∑’Ë‰¥â√—∫°“√µ—¥
¢π®–¡’§–·ππ¢Õß¢πÀ≈—ß°“√µ—¥¢πÕ¬Ÿà∑’Ë 2.0 ∑’Ë‡√’¬°«à“
¢π —Èπ¡“° (very short; Turner and Schleger, 1960)

´÷Ëß¡’º≈µàÕ°“√‡ª≈’Ë¬π·ª≈ß§à“∑“ß √’√«‘∑¬“¢Õß‚§ °≈à“«
§◊Õ„π Table 2 æ∫«à“ Õ—µ√“°“√¢—∫‡Àß◊ËÕ„π‚§°≈ÿà¡∑’Ë‰¡à‰¥â
√—∫°“√µ—¥¢π¡’§à“Õ—µ√“°“√¢—∫‡Àß◊ËÕ∑’Ë¡“°°«à“‚§∑’Ë‰¥â√—∫°“√
µ—¥¢πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.05)  à«πÕÿ≥À¿Ÿ¡‘
√à“ß°“¬ Õÿ≥À¿Ÿ¡‘º‘«Àπ—ß ·≈–Õ—µ√“°“√À“¬„® „π‚§∑—Èß
 Õß°≈ÿà¡π—Èπ·¡â«à“‚§„π°≈ÿà¡∑’Ë‰¡à‰¥â√—∫°“√µ—¥¢π®–¡’§à“ Ÿß
°«à“„π‚§∑’Ë‰¥â√—∫°“√µ—¥¢π ·µà§à“¥—ß°≈à“«°Á‰¡à‰¥â·µ°µà“ß
°—πÕ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ Õ¬à“ß‰√°Áµ“¡¢π∑’Ë¬“«π—Èπ®–
‡ª√’¬∫‡ ¡◊Õπ©π«πªÑÕß°—π‰¡à„Àâ‡°‘¥°“√√–∫“¬§«“¡√âÕπ
ÕÕ°®“°√à“ß°“¬ —µ«å (thermal insulator; Turner, 1962;

Bennett, 1964) ∑”„Àâ°“√√–∫“¬§«“¡√âÕπ‚¥¬°“√¢—∫
‡Àß◊ËÕ®–‰¡à “¡“√∂√–‡À¬πÈ”‡Àß◊ËÕ‰¥âÕ¬à“ß√«¥‡√Á« ∑”„Àâ‚§
„π°≈ÿà¡∑’Ë‰¡à‰¥â√—∫°“√µ—¥¢π¡’Õÿ≥À¿Ÿ¡‘√à“ß°“¬ Õÿ≥À¿Ÿ¡‘
º‘«Àπ—ß (Bianca, 1959; Turner, 1964) ·≈–Õ—µ√“°“√
À“¬„®∑’Ë Ÿß°«à“ ´÷Ëß‡ªìπ°√–∫«π°“√√–∫“¬§«“¡√âÕπÕÕ°
®“°√à“ß°“¬‚¥¬«‘∏’ respiratory moisture vapourisation

(McLean, 1963) ·µà„π°≈ÿà¡‚§∑’Ë‰¥â√—∫°“√µ—¥¢πÕÕ°π—Èπ
¡’ à«π™à«¬„Àâ‚§√–∫“¬§«“¡√âÕπÕÕ°®“°√à“ß°“¬‰¥â¥’¢÷Èπ
·¡â®–Õ¬Ÿà„π ¿“«–∑’Ë‰¡à¡’√–∫∫°“√√–∫“¬Õ“°“»„¥Ê „π
‚√ß‡√◊Õπ °≈à“«§◊Õ ‡¡◊ËÕ‚§∑’Ë¡’¢π —Èπ¡’°“√¢—∫‡Àß◊ËÕÕÕ°¡“
∑“ßº‘«Àπ—ß∑”„ÀâπÈ”‡Àß◊ËÕ∑’Ë¢—∫ÕÕ°¡“∫πº‘«Àπ—ß·≈â«√–‡À¬
ÕÕ°‰ª ∑”„Àâº‘«Àπ—ß‡¬Áπ≈ß Õÿ≥À¿Ÿ¡‘º‘«Àπ—ß®÷ßµË”°«à“„π
°≈ÿà¡‚§∑’Ë‰¡à‰¥â√—∫°“√µ—¥¢π  (Klemm  and  Robinson,

1955) ¡’º≈µàÕÕÿ≥À¿Ÿ¡‘√à“ß°“¬∑’Ë≈¥≈ß¡“¥â«¬ ÷́ËßÕ—µ√“°“√
¢—∫‡Àß◊ËÕ„π‚§®–∂Ÿ°§«∫§ÿ¡‚¥¬µ—«√—∫§«“¡√Ÿâ ÷°®“°§«“¡
√âÕπ (thermoreceptor) ∑’ËÕ¬Ÿà∫πº‘«Àπ—ß·≈–µàÕ¡Œ—¬‚ª-
∑“≈“¡—  ‡æ√“–©–π—Èπ‡¡◊ËÕÕÿ≥À¿Ÿ¡‘º‘«Àπ—ß≈¥≈ß ®÷ß∑”„Àâ
Õ—µ√“°“√¢—∫‡Àß◊ËÕ≈¥≈ß (Ingram et al., 1961, 1963)

 ”À√—∫Õ—µ√“°“√À“¬„®π—Èπµ“¡ª°µ‘¢Õß‚§Õ¬Ÿà∑’Ë 10-

30 §√—Èß/π“∑’ (Hafez, 1968)  ·µà‚§∑—Èß Õß°≈ÿà¡„π°“√
∑¥≈Õßπ’È¡’§à“Õ—µ√“°“√À“¬„®Õ¬Ÿà√–À«à“ß 40-48 §√—Èß/π“∑’
÷́Ëß Ÿß°«à“Õ—µ√“°“√À“¬„®µ“¡ª°µ‘ ∑”„Àâ‚§‡°‘¥§«“¡‡§√’¬¥

®“°§«“¡√âÕπ„π√–¥—∫µË” (mild stress; Yousef, 1985b)

„π‡¢µ√âÕπ™◊Èπ‚¥¬‡©æ“–„π√–À«à“ß™à«ß«—π∑’Ë¡’
Õÿ≥À¿Ÿ¡‘Õ“°“» Ÿß  §à“¥—™π’Õÿ≥À¿Ÿ¡‘Õ“°“»·≈–§«“¡™◊Èπ
 —¡æ—∑∏å ¡—°¡’§à“ Ÿß°«à“ 72 ´÷Ëß· ¥ß«à“‚§Õ¬Ÿà¿“¬„µâ ¿“«–
‡§√’¬¥‡π◊ËÕß®“°Õ“°“»√âÕπ ‚§∑’Ë‰¥â√—∫°“√µ—¥¢π¡’Õ—µ√“
°“√¢—∫‡Àß◊ËÕ≈¥≈ß´÷Ëßπà“®–¡’º≈µàÕ ¡¥ÿ≈¢ÕßπÈ”·≈–·√à∏“µÿ
¿“¬„π√à“ß°“¬ ß“π«‘®—¬„πÕπ“§µ∑’Ë»÷°…“Õ‘∑∏‘æ≈¢Õß°“√
µ—¥¢πµàÕ°“√„Àâº≈º≈‘µ‚¥¬‡©æ“–∑’Ë‡°’Ë¬«¢âÕß°—∫Õß§å-
ª√–°Õ∫¢ÕßπÈ”π¡·≈– ¡¥ÿ≈¢Õß·√à∏“µÿ¿“¬„π√à“ß°“¬
¢Õß‚§ πà“®–∑”„ÀâÕß§å§«“¡√Ÿâ∑“ß¥â“ππ’È¡’§ÿ≥§à“¡“°¢÷Èπ
‡æ◊ËÕ„Àâ‡°…µ√°√π”‰ªª√–¬ÿ°µå„™â„π°“√º≈‘µµàÕ‰ª ·≈–πà“
®–∑”„Àâ‡¢â“„®°≈‰°°“√ª√—∫µ—«¢Õß‚§π¡∑’Ë¡’æ—π∏ÿ°√√¡¡“
®“°‡¢µÕ∫Õÿàπ∑’Ëπ”‡¢â“‡≈’È¬ß„π‡¢µ√âÕπ™◊Èπ‰¥â¥’¢÷Èπ Õ—πÕ“®
π”‰ª Ÿà°“√§âπ§«â“À“°≈¬ÿ∑∏å∑’Ë¥’·≈–‡À¡“– ¡∑’Ë ÿ¥„π°“√
≈¥º≈°√–∑∫Õ—π‡π◊ËÕß¡“®“°Õ“°“»√âÕπ™◊Èπ∑’Ë¡’º≈µàÕ
ª√– ‘∑∏‘¿“æ¢Õß°“√„Àâπ¡¢Õß‚§π¡

 √ÿª

°“√‡ª≈’Ë¬π·ª≈ß∑“ß¥â“π √’√«‘∑¬“¢Õß‚§„π°≈ÿà¡
∑’Ë‰¡àµ—¥¢π  ·≈–„π°≈ÿà¡∑’Ëµ—¥¢π„π ¿“æ°“√‡≈’È¬ß¥Ÿ„π
‚√ß‡√◊Õπ∑’Ë‰¡à¡’√–∫∫√–∫“¬Õ“°“» æ∫«à“Õ—µ√“°“√¢—∫‡Àß◊ËÕ
®–≈¥≈ß„π‚§∑’Ë‰¥â√—∫°“√µ—¥¢π„Àâ —Èπ≈ß ÷́Ëß∑”„Àâ‚§ “¡“√∂
ª√—∫ ¿“æ√à“ß°“¬„Àâ‡À¡“– ¡°—∫ ¿“æ·«¥≈âÕ¡‰¥â¥’¢÷Èπ
´÷Ëß®–π”‰ª Ÿà°“√‡æ‘Ë¡º≈º≈‘µ‚§π¡µàÕ‰ª

§”π‘¬¡

°“√»÷°…“§√—Èßπ’È‰¥â√—∫§«“¡Õπÿ‡§√“–Àå∑—Èß ∂“π∑’Ë
·≈– —µ«å∑¥≈Õß®“°∑“ß¿“§«‘™“‡∑§‚π‚≈¬’°“√‡°…µ√ §≥–
«‘∑¬“»“ µ√å·≈–‡∑§‚π‚≈¬’ ¡À“«‘∑¬“≈—¬∏√√¡»“ µ√å »Ÿπ¬å
√—ß ‘µ √«¡∑—Èß§«“¡√à«¡¡◊Õ„π°“√¥”‡π‘πß“π«‘®—¬®“°π“¬
∫ÿ≠ ¡ ππ∑‘«—≤πå«≥‘™  ·≈–π“ß “«√‘π¥“ ≈—§π∑‘π«ß»å
´÷Ëß§≥–ºŸâ«‘®—¬¢Õ¢Õ∫æ√–§ÿ≥¡“ ≥ ‚Õ°“ π’È
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