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Abstract

This study investigated the effects of group size on night grazing behaviour by swamp
buffaloes.  A grazing trial was conducted over 34 days in the late rainy season, during September to
October 2006 at Surin Livestock Research and Breeding Center, Surin Province.  Eighteen 2-year-old
swamp buffalo heifers were divided into four groups, containing three, four, five or six heifers, with
the mean group weights being as similar as possible.  A pasture of 20-rai was divided into 4 paddocks,
the sizes of which were determined in order to maintain a stocking density of 1.1 rai per animal.
The heifers were allowed onto their respective paddocks between 18.00 h and 06.00 h the following
day.  During daytime the animals in each group were kept in a common corral with free access to fresh
drinking water and mineral blocks.  Throughout the period at pasture, at intervals of 1 minute,
the activity of every individual animal was observed and recorded.

The total time spent grazing was not significantly affected (P>0.1) by group size.  Buffalo
heifers spent a mean of 480 min grazing during each 12 h period as pasture.  Using 12 min of
inter-meal duration as meal criterion, the number of meals and meal durations were 4 and 119 min,
respectively.  Heifers in large group tended to take more steps per min than in the smaller group during
grazing.  It is concluded that when there are limited of resources e.g. land or animals, a minimum group
size of three heifers is required for studies of night grazing behaviour.  Further study is needed to
examine the effect of group size on grazing time when fewer than 3 animals are used.
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§”π”

ªí®®ÿ∫—π ¿“æ∫√√¬“°“»¢Õß‚≈°¡’°“√
‡ª≈’Ë¬π·ª≈ß‰ª®“°Õ¥’µ§àÕπ¢â“ß¡“°  à«πÀπ÷Ëß‡ªìπº≈
¡“®“°°“√°‘®°√√¡¢Õß¡πÿ…¬å ∑”„Àâ≈¡øÑ“Õ“°“»¡’§«“¡
º—π·ª√¡“°¢÷Èπ ‡™àπ √âÕπÀ√◊ÕÀπ“«º‘¥ª°µ‘ ·≈–
ª√‘¡“≥πÈ”Ωπ¡“°À√◊ÕπâÕ¬º‘¥ª°µ‘ ‡ªìπµâπ ‚¥¬ª√“°Æ
°“√≥åº‘¥ª°µ‘∑“ß∏√√¡™“µ‘¥—ß°≈à“«¬—ß¡’·π«‚πâ¡∑’Ë®–∑«’
§«“¡√ÿπ·√ß·≈–‡°‘¥∫àÕ¬§√—Èß¢÷Èπ‡√◊ËÕ¬Ê „π ¿“æ∑’Ë
Õÿ≥À¿Ÿ¡‘¢ÕßÕ“°“»„π™à«ß‡«≈“°≈“ß«—π Ÿßº‘¥ª°µ‘ ¬àÕ¡
 àßº≈°√–∑∫Õ¬à“ß¡“°µàÕ°‘®«—µ√ª√–®”«—π¢Õß —µ«å
‡§’È¬«‡Õ◊ÈÕß∑’Ëª≈àÕ¬·∑–‡≈Á¡ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëßæƒµ‘°√√¡
∑’Ë‡°’Ë¬«¢âÕß°—∫°“√°‘π ¥—ßπ—Èπ°“√ª≈àÕ¬ —µ«å≈ß·∑–‡≈Á¡
„π·ª≈ßÀ≠â“„π™à«ß∑’Ë¡’Õÿ≥À¿Ÿ¡‘¢Õß ¿“æ·«¥≈âÕ¡ ÿ¢
 ∫“¬ Õ“®™à«¬„Àâ —µ«å°‘πÕ“À“√‰¥â¡“°¢÷Èπ ∂÷ß·¡â«à“°“√
ª≈àÕ¬°√–∫◊Õ·∑–‡≈Á¡„π‡«≈“°≈“ß§◊π„πª√–‡∑»‰∑¬ ‡ªìπ
«‘∏’∑’Ë‰¡àπ‘¬¡ªØ‘∫—µ‘‡π◊ËÕß‡°…µ√°√°≈—«ªí≠À“‡√◊ËÕß°“√≈—°
¢‚¡¬ Õ¬à“ß‰√°Áµ“¡À“°„πÕπ“§µÕÿ≥À¿Ÿ¡‘¢Õß‚≈° Ÿß¢÷Èπ

°“√ªØ‘∫—µ‘¥—ß°≈à“«®–‡ªìπÕ’°∑“ß‡≈◊Õ°Àπ÷Ëß„π°“√®—¥°“√
ø“√å¡°√–∫◊Õ·∫∫¬—Ëß¬◊π
      —µ«å‡≈’È¬ß„πø“√å¡∑ÿ°™π‘¥®—¥‡ªìπ —µ«å —ß§¡ ´÷Ëß¡’
·π«‚πâ¡§àÕπ¢â“ß Ÿß„π°“√Õ¬Ÿà√«¡°—π‡ªìπ°≈ÿà¡ „π ¿“æ
∏√√¡™“µ‘ °“√Õ¬Ÿà√«¡°—π‡ªìπ°≈ÿà¡°àÕ„Àâ‡°‘¥ª√–‚¬™πå
µàÕ ¡“™‘°¿“¬„π°≈ÿà¡ À≈“¬ª√–°“√ ∑’Ë ”§—≠‰¥â·°à
≈¥§«“¡‡ ’Ë¬ß®“°»—µ√Ÿ ‡π◊ËÕß®“°°“√√«¡°≈ÿà¡∑”„Àâ
‚Õ°“ ∑’Ë —µ«å·µà≈–µ—«®–∂Ÿ°≈à“À√◊Õ∂Ÿ°®—∫πâÕ¬≈ß À√◊Õ
Õ¬Ÿà„π¿“«–∑’Ë∂Ÿ°‡®◊Õ®“ß (dilution) ·≈–°“√√«¡°≈ÿà¡¬—ß
‡æ‘Ë¡‚Õ°“ „π°“√µ√«®®—∫»—µ√Ÿ„Àâ¡“°¢÷Èπ¥â«¬ (Roberts,
1996; Beauchamp, 2003) ‚¥¬∑—Ë«‰ª¢π“¥·≈–§«“¡
Àπ“·πàπ¢Õß°≈ÿà¡„π ¿“æ∏√√¡™“µ‘®–∂Ÿ°°”Àπ¥‚¥¬
∑√—æ¬“°√∑’Ë¡’Õ¬Ÿà„π ¿“æ·«¥≈âÕ¡ ≥ ¢≥–π—Èπ ¥—ßπ—Èπ
À“° ¿“æ·«¥≈âÕ¡‡ª≈’Ë¬π·ª≈ß‰ª ¢π“¥·≈–§«“¡
Àπ“·πàπ¢Õß°≈ÿà¡ “¡“√∂‡ª≈’Ë¬π·ª≈ßµ“¡‰¥âÕ¬à“ß
√«¥‡√Á« (Estevez et al., 2007) „π∑“ßµ√ß°—π¢â“¡ ¢π“¥
·≈–§«“¡Àπ“·πàπ¢Õß —µ«å¿“¬„πø“√å¡¡—°∂Ÿ°°”Àπ¥
‰«â≈à«ßÀπâ“‚¥¬‡®â“¢Õßø“√å¡‡æ◊ËÕ„Àâ‡°‘¥º≈µÕ∫·∑π∑“ß

∫∑§—¥¬àÕ

»÷°…“Õ‘∑∏‘æ≈¢Õß¢π“¥¢Õß°≈ÿà¡µàÕæƒµ‘°√√¡°“√·∑–‡≈Á¡„π‡«≈“°≈“ß§◊π¢Õß°√–∫◊Õª≈—° „™â√–¬–‡«≈“
„π°“√»÷°…“ 34 «—π „π™à«ßª≈“¬ƒ¥ŸΩπ √–À«à“ß‡¥◊Õπ°—π¬“¬π ∂÷ß ‡¥◊Õπµÿ≈“§¡ 2549 ≥ »Ÿπ¬å«‘®—¬·≈–∫”√ÿßæ—π∏ÿå
 —µ«å ÿ√‘π∑√å ®. ÿ√‘π∑√å „™â°√–∫◊Õª≈—° “«Õ“¬ÿ 2 ªï ®”π«π 18 µ—« ·∫àßÕÕ°‡ªìπ 4 °≈ÿà¡ °≈ÿà¡≈– 3 4 5 ·≈– 6 µ—«
‚¥¬ ÿà¡·µà≈–°≈ÿà¡„Àâ¡’πÈ”Àπ—°„°≈â‡§’¬ß°—π ·ª≈ßÀ≠â“¢π“¥ 20 ‰√à ·∫àßÕÕ°‡ªìπ·ª≈ß¬àÕ¬ 4 ·ª≈ß µ“¡¢π“¥
¢Õß°≈ÿà¡°√–∫◊Õ‚¥¬„™âÕ—µ√“°“√·∑–‡≈Á¡§ß∑’Ë‡∑à“°—∫ 1.1 ‰√àµàÕ —µ«å 1 µ—« ª≈àÕ¬°√–∫◊Õ‡¢â“·∑–‡≈Á¡‡©æ“–™à«ß‡«≈“
°≈“ß§◊πµ—Èß·µà‡«≈“ 18:00-06:00 π. „π™à«ß‡«≈“°≈“ß«—π °√–∫◊Õ∂Ÿ°¢—ß‰«â„π§Õ° ¡’πÈ” –Õ“¥„Àâ¥◊Ë¡·≈–·√à∏“µÿ
°âÕπ„Àâ‡≈’¬µ≈Õ¥‡«≈“ °“√∫—π∑÷°æƒµ‘°√√¡„™â«‘∏’°“√ —ß‡°µ‚¥¬µ√ß„π™à«ß∑’Ë —µ«åÕ¬Ÿà„π·ª≈ßÀ≠â“∑ÿ°Ê 1 π“∑’

º≈®“°°“√»÷°…“æ∫«à“√–¬–‡«≈“„π°“√·∑–‡≈Á¡‰¡à‰¥â√—∫Õ‘∑∏‘æ≈®“°¢π“¥¢Õß°≈ÿà¡ (P>0.1) „π™à«ß 12
™—Ë«‚¡ß∑’ËÕ¬Ÿà„π·ª≈ßÀ≠â“ °√–∫◊Õ “«„™â‡«≈“·∑–‡≈Á¡‡©≈’Ë¬‡∑à“°—∫ 480 π“∑’ ‡¡◊ËÕ„™â√–¬–‡«≈“ 12 π“∑’‡ªìπ‡°≥±å
¢Õß¡◊ÈÕ  “¡“√∂·∫àß¡◊ÈÕ¢Õß°“√·∑–‡≈Á¡ÕÕ°‡ªìπ 4 ¡◊ÈÕ ¡’§«“¡¬“«‡©≈’Ë¬¡◊ÈÕ≈– 119 π“∑’ ·≈–‡¡◊ËÕ°≈ÿà¡¡’¢π“¥
„À≠à¢÷Èπ°√–∫◊Õ¡’·π«‚πâ¡∑’Ë®–‡¥‘π„π¢≥–·∑–‡≈Á¡‡√Á«¢÷Èπ ®“°°“√»÷°…“§√—Èßπ’È™’È„Àâ‡ÀÁπ«à“„π°“√»÷°…“æƒµ‘°√√¡°“√
·∑–‡≈Á¡„π‡«≈“°≈“ß§◊π¢Õß°√–∫◊Õª≈—° “« À“°¡’∑√—æ¬“°√®”°—¥ ‡™àπ ∑’Ë¥‘π·≈– —µ«å∑¥≈Õß §«√„™â —µ«åÕ¬à“ßπâÕ¬∑’Ë ÿ¥
3 µ—«µàÕ°≈ÿà¡ Õ¬à“ß‰√°Áµ“¡¢π“¥¢Õß°≈ÿà¡∑’Ë‡≈Á°°«à“π’È§«√¡’°“√»÷°…“‡æ‘Ë¡‡µ‘¡

§” ”§—≠ : °√–∫◊Õª≈—° °≈“ß§◊π ¢π“¥¢Õß°≈ÿà¡ æƒµ‘°√√¡°“√·∑–‡≈Á¡



·°àπ‡°…µ√266 ªï∑’Ë 35 ©∫—∫∑’Ë 2 ‡¡…“¬π-¡‘∂ÿπ“¬π 2550

‡»√…∞°‘® Ÿß ÿ¥ ‚¥¬ª√“»®“°°“√æ‘®“√≥“«à“‡À¡“– ¡
°—∫∏√√¡™“µ‘¢Õß —µ«å™π‘¥π—ÈπÀ√◊Õ‰¡à ´÷Ëß«‘∏’°“√®—¥°“√¥—ß
°≈à“«Õ“®∑”„Àâ —µ«å¡’§«“¡°â“«√â“«·≈–§«“¡‡§√’¬¥‡æ‘Ë¡¢÷Èπ
 «— ¥‘¿“æ≈¥≈ß ·≈–Õ“®∑”„Àâ ¡√√∂¿“æ°“√º≈‘µ¢Õß
 —µ«å≈¥≈ß„π∑’Ë ÿ¥

∂÷ß·¡â«à“ß“π«‘®—¬∑’Ë‡°’Ë¬«¢âÕß°—∫¢π“¥¢Õß°≈ÿà¡
µàÕæƒµ‘°√√¡¢Õß°√–∫◊Õª≈—°®–¡’Õ¬Ÿà®”°—¥ ·µà®“°
¢âÕ¡Ÿ≈ß“π«‘®—¬„π‚§π¡· ¥ß„Àâ‡ÀÁπÕ¬à“ß™—¥‡®π«à“°≈¬ÿ∑∏å
¢Õß°“√√«¡°≈ÿà¡ àßº≈Õ¬à“ß¡’π—¬ ”§—≠µàÕæƒµ‘°√√¡
°“√·∑–‡≈Á¡·≈–ª√‘¡“≥Õ“À“√∑’Ë —µ«å°‘π‰¥â (Grant and
Albright, 2001) °“√‡¢â“„®°“√µÕ∫ πÕß∑“ßæƒµ‘°√√¡
¢Õß°√–∫◊ÕµàÕ°“√®—¥°“√ ®–™à«¬„Àâ‡√“ “¡“√∂°”Àπ¥
°≈¬ÿ∑∏å„π°“√®—¥°“√ΩŸß°√–∫◊Õ‡æ◊ËÕ„Àâ —µ«å¡’∑—Èßº≈º≈‘µ
·≈– «— ¥‘¿“æÕ¬Ÿà„π√–¥—∫∑’Ë‡À¡“– ¡‰¥â √«¡∑—Èß„™â‡ªìπ
¢âÕ¡Ÿ≈‡∫◊ÈÕßµâπ ”À√—∫°“√ÕÕ°·∫∫°“√∑¥≈Õß∑’Ë
‡°’Ë¬«¢âÕß°—∫°√–∫◊Õ∑’Ë‡≈’È¬ß·∫∫ª≈àÕ¬·∑–‡≈Á¡ ¥—ßπ—Èπ
°“√»÷°…“§√—Èßπ’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“Õ‘∑∏‘æ≈¢Õß
¢π“¥¢Õß°≈ÿà¡∑’Ë¡’º≈µàÕæƒµ‘°√√¡°“√·∑–‡≈Á¡¢Õß
°√–∫◊Õ∑’Ëª≈àÕ¬·∑–‡≈Á¡„π‡«≈“°≈“ß§◊π

Õÿª°√≥å·≈–«‘∏’°“√

ß“π«‘®—¬§√—Èßπ’È¥”‡π‘π°“√∑¥≈Õß ≥ »Ÿπ¬å«‘®—¬
·≈–∫”√ÿßæ—π∏ÿå —µ«å ÿ√‘π∑√å µ”∫≈π“∫—« Õ”‡¿Õ‡¡◊Õß  ÿ√‘π∑√å
(‡ âπ√ÿâß∑’Ë 14 Ì 45û ‡Àπ◊Õ ·≈–‡ âπ·«ß∑’Ë 103 Ì 26û µ–«—π
ÕÕ°, §«“¡ Ÿß«—¥®“°√–¥—∫πÈ”∑–‡≈ 146 ‡¡µ√) √–À«à“ß
«—π∑’Ë 23 °—π¬“¬π 2549 ∂÷ß 26 µÿ≈“§¡ 2549
‚¥¬Õ¬Ÿà„π™à«ßª≈“¬ƒ¥ŸΩπ √«¡√–¬–‡«≈“°“√∑¥≈Õßπ“π
34 «—π

1)  —µ«å∑¥≈Õß·≈–°“√®—¥°“√·∑–‡≈Á¡
°√–∫◊Õª≈—°‡æ»‡¡’¬Õ“¬ÿª√–¡“≥ 2 ªï

®”π«π 18 µ—« πÈ”Àπ—°µ—«‡©≈’Ë¬ 297.44 + 3.97 °‘‚≈°√—¡
ª≈àÕ¬·∑–‡≈Á¡„π·ª≈ßÀ≠â“√Ÿ́ ’Ë (Brachiaria ruziziensis)
¢π“¥ª√–¡“≥ 20 ‰√à ‚¥¬·∫àßÕÕ°‡ªìπ·ª≈ß¬àÕ¬¢π“¥
3.3 4.4 5.5 ·≈– 6.6 ‰√à µ“¡≈”¥—∫ „π·µà≈–·ª≈ß
¬àÕ¬¡’µâπ‰¡â¢π“¥„À≠à ”À√—∫„™â‡ªìπ√à¡‡ß“·°à —µ«å¢÷Èπ

°√–®“¬Õ¬Ÿà∑—Ë«·ª≈ß ·≈–ª≈—°¥‘π∑’Ë √â“ß¢÷Èπ¢π“¥ 2x2
µ“√“ß‡¡µ√ ≈÷° 30 ‡´πµ‘‡¡µ√

∑”°“√ ÿà¡°√–∫◊Õ∫πæ◊Èπ∞“π¢ÕßπÈ”Àπ—°µ—«
‚¥¬„Àâ‰¥â√—∫∑√’∑‡¡πµå¥—ßπ’È °≈ÿà¡∑’Ë 1 ª≈àÕ¬°√–∫◊Õ·∑–
‡≈Á¡®”π«π 3 µ—«µàÕ°≈ÿà¡ „π·ª≈ßÀ≠â“¢π“¥ 3.3 ‰√à
(·ª≈ß¬àÕ¬∑’Ë 1) °≈ÿà¡∑’Ë 2 ª≈àÕ¬°√–∫◊Õ·∑–‡≈Á¡®”π«π
4 µ—«µàÕ°≈ÿà¡ „π·ª≈ßÀ≠â“¢π“¥ 4.4 ‰√à (·ª≈ß¬àÕ¬∑’Ë
2) °≈ÿà¡∑’Ë 3 ª≈àÕ¬°√–∫◊Õ·∑–‡≈Á¡®”π«π 5 µ—«µàÕ°≈ÿà¡
„π·ª≈ßÀ≠â“¢π“¥ 5.5 ‰√à (·ª≈ß¬àÕ¬∑’Ë 3) ·≈–°≈ÿà¡∑’Ë
4 ª≈àÕ¬°√–∫◊Õ·∑–‡≈Á¡®”π«π 6 µ—«µàÕ°≈ÿà¡ „π·ª≈ß
À≠â“¢π“¥ 6.6 ‰√à (·ª≈ß¬àÕ¬∑’Ë 4) ‚¥¬°√–∫◊Õ·µà≈–
∑√’∑‡¡πµå®–ª≈àÕ¬·∑–‡≈Á¡À≠â“„π™à«ß‡«≈“ 18:00-
06:00 π. ·≈–„π™à«ß‡«≈“ 06:20-17:40 π.  —µ«å®–
∂Ÿ°¢—ß√«¡°—π‰«â„π§Õ° ‚¥¬¡’πÈ” –Õ“¥„Àâ¥◊Ë¡·≈–·√à
∏“µÿ°âÕπ„Àâ‡≈’¬µ≈Õ¥‡«≈“ ·≈–„π·µà≈–«—π°“√‡§≈◊ËÕπ
¬â“¬°√–∫◊Õ√–À«à“ß§Õ°æ—°·≈–·ª≈ßÀ≠â“®–∑”„π™à«ß
‡«≈“ 06:00-06:20 π.·≈– 17:40-18:00 π.

 —µ«å·µà≈–°≈ÿà¡®–∂Ÿ°ª≈àÕ¬„ÀâÕ¬Ÿà√à«¡°—π‡ªìπ
‡«≈“ 1  —ª¥“Àå°àÕπ°“√∑¥≈Õß ‡æ◊ËÕ„Àâ —µ«å¡’‚Õ°“ 
ª√—∫µ—«‡¢â“°—∫ ¡“™‘°¿“¬„π°≈ÿà¡·≈–¢π“¥¢Õß°≈ÿà¡ ·≈–
 –¥«°„π°“√§—¥·¬° —µ«å‡¢â“ Ÿà·ª≈ß¬àÕ¬·µà≈–·ª≈ß„π
™à«ß‡«≈“‡§≈◊ËÕπ¬â“¬ —µ«åÕÕ°®“°§Õ°æ—°‰ª¬—ß·ª≈ß
¬àÕ¬„π√–À«à“ß°“√∑¥≈Õß

2) °“√«—¥·≈–∫—π∑÷°¢âÕ¡Ÿ≈
2.1 πÈ”Àπ—°µ—« ∑”°“√™—ËßπÈ”Àπ—°µ—«

°√–∫◊Õ°àÕπ°“√∑¥≈Õß ‚¥¬∑”°“√Õ¥πÈ”·≈–Õ“À“√
°√–∫◊Õ°àÕπ∑”°“√™—ËßπÈ”Àπ—° 12 ™—Ë«‚¡ß

2.2 °“√ —ß‡°µæƒµ‘°√√¡ ®–°√–∑”
‡©æ“–„π™à«ß∑’Ëª≈àÕ¬°√–∫◊Õ·∑–‡≈Á¡‡∑à“π—Èπ  à«π„π™à«ß
‡§≈◊ËÕπ¬â“¬°√–∫◊Õ√–À«à“ß§Õ°æ—°·≈–·ª≈ßÀ≠â“®–
‰¡à¡’°“√∫—π∑÷°¢âÕ¡Ÿ≈ ‚¥¬„™âºŸâ —ß‡°µ∑’Ë‰¥â√—∫°“√Ωñ° ®”π«π
8 §π ∑”°“√ —ß‡°µ 4 §√—Èß §√—Èß≈– 12 ™—Ë«‚¡ß ‰¥â·°à
„π«—π∑’Ë 28 29 30 ·≈– 31 ¢Õß°“√∑¥≈Õß  —ß‡°µ
æƒµ‘°√√¡∑—Ë«‰ª¢Õß°√–∫◊Õ·µà≈–µ—«„π·µà≈–°≈ÿà¡ ¥â«¬
«‘∏’°“√ ÿà¡ —ß‡°µ„π¢≥–π—Èπ (instantaneous sampling)
¡’√–¬–Àà“ß„π°“√ ÿà¡‡∑à“°—∫ 1 π“∑’ ‚¥¬æƒµ‘°√√¡∑’Ë®¥∫—π∑÷°
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‰¥â·°à °“√·∑–‡≈Á¡ °“√‡§’È¬«‡Õ◊ÈÕß °“√Õ¬Ÿà‡©¬ (idling)
°“√≈ßª≈—° ·≈–Õ—µ√“°“√‡¥‘π„π¢≥–∑’Ë —µ«å·∑–‡≈Á¡ (step
rate) ·≈– —ß‡°µªÆ‘ —¡æ—π∏å∑“ß —ß§¡ (social interaction)
¢Õß°√–∫◊Õ·µà≈–µ—«„π·µà≈–°≈ÿà¡ æƒµ‘°√√¡∑’Ë®¥∫—π∑÷°
‰¥â·°à °“√‡≈àπ °“√‡≈’¬ (µ—«Õ◊Ëπ) ·≈– µàÕ Ÿâ (™π) ¥â«¬
«‘∏’°“√ ÿà¡·∫∫ª√“°Æ„Àâ‡ÀÁπÀ√◊Õ‰¡àª√“°Æ„Àâ‡ÀÁπ
(one-zero sampling) ‚¥¬¡’√–¬–Àà“ß„π°“√ ÿà¡‡∑à“°—∫
1 π“∑’ ‡™àπ‡¥’¬«°—π (Martin and Bateson, 2004)

°“√·¬°·¬–°√–∫◊Õ·µà≈–µ—«®–„™â “¬æ≈“ µ‘°
 ’µà“ßÊ§≈âÕß§Õ°√–∫◊Õ·µà≈–µ—« √à«¡°—∫µ‘¥ µ‘°‡°Õ√å
 –∑âÕπ· ß∫√‘‡«≥‡¢“ „™â‰ø©“¬¢π“¥ 3 ‚«≈µå ·≈–
°≈âÕßµ√«®°“√≥å°≈“ß§◊π·∫∫µ“‡¥’¬« (night vision
monocular √ÿàπ PYGMY 2M, Newcon™ Optik,
Canada) ‡æ◊ËÕ™à«¬„π°“√ —ß‡°µæƒµ‘°√√¡„π™à«ß‡«≈“
°≈“ß§◊π

2.3 ¢âÕ¡Ÿ≈∑“ßÕÿµÿπ‘¬¡«‘∑¬“
1. ¢âÕ¡Ÿ≈∑“ßÕÿµÿπ‘¬¡«‘∑¬“‰¥â·°à

Õÿ≥À¿Ÿ¡‘Õ“°“» ·≈–Õÿ≥À¿Ÿ¡‘µÿâ¡¥” (black globe
temperature) ∫—π∑÷°∑ÿ° 1 ™—Ë«‚¡ß µ≈Õ¥™à«ß∑’Ë —ß‡°µ
æƒµ‘°√√¡‚¥¬„™â‡§√◊ËÕß∫—π∑÷°¢âÕ¡Ÿ≈Õ—µ‚π¡—µ‘ (Onset
Computer Corporation, USA) «“ß‰«â„πµŸâ Stevensonûs
Screen ´÷Ëßµ—Èß‰«â„π∫√‘‡«≥·ª≈ß¬àÕ¬∑’Ë 1

2. ª√‘ ¡ “≥πÈ”Ωπ√«¡√“¬«— π
π”¡“®“°∫—π∑÷° ¿“æÕ“°“»√“¬«—π¢Õß ∂“π’µ√«®Õ“°“»
 ÿ√‘π∑√å Õ”‡¿Õ‡¡◊Õß ÿ√‘π∑√å ´÷Ëßµ—ÈßÕ¬ŸàÀà“ß®“° ∂“π∑’Ë
∑¥≈Õß ª√–¡“≥ 15 °‘‚≈‡¡µ√

2.4 º≈º≈‘µ¢Õß·ª≈ßÀ≠â“
°“√ ÿà¡«—¥º≈º≈‘µ·≈–Õß§åª√–°Õ∫

¢Õß·ª≈ßÀ≠â“ °àÕπª≈àÕ¬°√–∫◊Õ≈ß‰ª·∑–‡≈Á¡
‚¥¬ ÿà¡µ—«Õ¬à“ßÀ≠â“‡æ◊ËÕ«—¥º≈º≈‘µÀ≠â“„π·ª≈ß¥â«¬
°√Õ∫ ÿà¡¢π“¥ 0.25 x 0.25 µ“√“ß‡¡µ√ ‚¥¬ ÿà¡µ—¥„π
√–¥—∫¥‘π·ª≈ß¬àÕ¬≈– 10 §√—Èß ™—ËßπÈ”Àπ—° ¥·≈– ÿà¡
·∫àßµ—«Õ¬à“ßÕÕ°‡ªìπ 2  à«π  à«π·√°π”¡“·¬°‡ªìπ„∫
 ’‡¢’¬« „∫·Àâß ≈”µâπ ’‡¢’¬«·≈–≈”µâπ·Àâß ®“°π—Èππ”
µ—«Õ¬à“ß à«π·√° (∑’Ë·¬°·≈â«) ·≈– à«π∑’Ë 2 ‰ªÕ∫∑’Ë
Õÿ≥À¿Ÿ¡‘ 70 Õß»“‡´≈‡ ’́¬  ®π°√–∑—ËßπÈ”Àπ—°§ß∑’Ë

‡æ◊ËÕÀ“‡ªÕ√å‡´Áπµå§«“¡™◊Èπ„πµ—«Õ¬à“ßÀ≠â“ ·≈–π”‰ª
§”π«≥°≈—∫‡ªìπº≈º≈‘µÀ≠â“„π·ª≈ß‡ªìπ°‘‚≈°√—¡πÈ”
Àπ—°·ÀâßµàÕ‰√à

3) °“√«‘‡§√“–Àå∑“ß ∂‘µ‘
1. ‡π◊ËÕß®“°¡’¢âÕ®”°—¥„π¥â“πæ◊Èπ∑’Ë ·≈–

 —µ«å∑¥≈Õß ®÷ß∑”„Àâ‰¡à “¡“√∂∑” È́”„π·µà≈–¢π“¥°≈ÿà¡
‰¥â Õ¬à“ß‰√°Áµ“¡ —µ«å·µà≈–µ—«¿“¬„π°≈ÿà¡‡¥’¬«°—π
‰¡à®—¥‡ªìπÀπà«¬∑¥≈Õß∑’Ë‡ªìπÕ‘ √–µàÕ°—π ́ ÷Ëßæ‘æ—≤πå·≈–
 ÿæ√™—¬ (2549) æ∫«à“°√–∫◊Õ∑’Ëª≈àÕ¬·∑–‡≈Á¡„π·ª≈ß
À≠â“¿“¬„π°≈ÿà¡‡¥’¬«°—π ®–· ¥ßæƒµ‘°√√¡µà“ßÊ
 Õ¥§≈âÕßÀ√◊Õæ√âÕ¡Ê °—π (synchronisation) ¥—ßπ—Èπ®÷ß
π”¢âÕ¡Ÿ≈∑’Ë‰¥â®“°°“√ —ß‡°µ„π™à«ß 4 «—π¢Õß —µ«å·µà≈–
°≈ÿà¡¡“∑”°“√§”π«≥§à“‡©≈’Ë¬√–¬–‡«≈“·∑–‡≈Á¡ ·≈–
π”¢âÕ¡Ÿ≈¥—ß°≈à“«¡“∑”°“√«‘‡§√“–Àå°“√∂¥∂Õ¬ ‚¥¬„™â
¢π“¥¢Õß°≈ÿà¡‡ªìπµ—«·ª√Õ‘ √– ·≈–∑¥ Õ∫§«“¡
‡À¡“– ¡¢Õß ¡°“√„π√Ÿª·∫∫‡ âπµ√ß ·≈–æÀÿπ“¡
°”≈—ß Õß (quadratic polynomial) ‚¥¬„™â REG
procedure (SAS, 2000)

2. °“√ª√–¡“≥‡°≥±å¢Õß¡◊ÈÕ „™â«‘∏’°“√
¢Õß Sibly et al. (1990) ‚¥¬¡’√“¬≈–‡Õ’¬¥¥—ßµàÕ‰ªπ’È

2.1 °‘®°√√¡°“√·∑–‡≈Á¡ (grazing
bout) ®–·¬°ÕÕ°‡ªìπ™à«ßÀà“ß¿“¬„π¡◊ÈÕ (intra-meal
interval) ·≈–™à«ßÀà“ß√–À«à“ß¡◊ÈÕ (inter-meal interval)
‚¥¬æ‘®“√≥“®“°°“√°√–®“¬¢Õß§«“¡∂’Ë¢Õß™à«ßÀà“ß
√–À«à“ß¡◊ÈÕ  ”À√—∫‡°≥±å¢Õß¡◊ÈÕ (meal criterion) À√◊Õ
™à«ßÀà“ß∑’ËπâÕ¬∑’Ë ÿ¥∑’Ë∂◊Õ«à“‡ªìπ™à«ßÀà“ß√–À«à“ß¡◊ÈÕ
®–§”π«≥‚¥¬„™â«‘∏’°“√«‘‡§√“–Àå≈Õ°“√‘∑÷¡¢Õß§«“¡∂’Ë
(log-frequency analysis) ´÷ËßÕ¬Ÿà∫π¢âÕ ¡¡ÿµ‘∑’Ë«à“™à«ß
Àà“ß¿“¬„π¡◊ÈÕ·≈–™à«ßÀà“ß√–À«à“ß¡◊ÈÕ‡°‘¥¢÷Èπ®“° Õß
°√–∫«π°“√ ÿà¡·∫∫ªí«´ß (Poisson) ∑’Ë¡’§à“§ß∑’Ë¢Õß§à“
‡©≈’Ë¬·µ°µà“ß°—π ‚¥¬∑’Ë™à«ßÀà“ß‡©≈’Ë¬¿“¬„π¡◊ÈÕ®–¡’§à“πâÕ¬
(À√◊Õ —Èπ) ·≈–™à«ßÀà“ß√–À«à“ß¡◊ÈÕ®–¡’§à“¡“° (À√◊Õ¬“«)
¥—ßπ—Èπ™à«ßÀà“ß„¥Ê ∑’Ë‡°‘¥¢÷Èπ√–À«à“ß°‘®°√√¡¢Õß°“√
·∑–‡≈Á¡ 2 ‡Àµÿ°“√≥å ∑’Ë¡’§à“πâÕ¬°«à“‡°≥±å (¢Õß¡◊ÈÕ)
®–∂◊Õ«à“‡ªìπ™à«ßÀà“ß¿“¬„π¡◊ÈÕ ·≈–À“°™à«ßÀà“ß„¥Ê ∑’Ë¡’
§à“¡“°°«à“À√◊Õ‡∑à“°—∫‡°≥±å®–∂◊Õ«à“‡ªìπ™à«ßÀà“ß
√–À«à“ß¡◊ÈÕ
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              2.2 π—∫§«“¡∂’Ë∑’Ë‡°‘¥¢÷Èπ„π·µà≈–™à«ßÀà“ß
·≈–·ª≈ß§à“§«“¡∂’Ë¥—ß°≈à“«‚¥¬„™â≈Õ°“√‘∑÷¡∏√√¡™“µ‘
·≈–∑”°“√≈ß®ÿ¥¢âÕ¡Ÿ≈‚¥¬„Àâ™à«ßÀà“ß¢Õß°‘®°√√¡°“√
·∑–‡≈Á¡ (π“∑’) Õ¬Ÿà∫π·°π X ·≈–≈Õ°“√‘∑÷¡¢Õß§«“¡∂’Ë
Õ¬Ÿà∫π·°π Y ®“°π—Èπ √â“ß ¡°“√∂¥∂Õ¬‡™‘ß‡ âπ 2
 ¡°“√ ‡æ◊ËÕ„Àâ‡À¡“– ¡°—∫¢âÕ¡Ÿ≈∑’Ë°√–®“¬Õ¬Ÿà„π à«π∑’Ë
¡’§«“¡™—π¡“° (steep) ·≈– à«π∑’Ë¡’§«“¡™—ππâÕ¬ (flat)
‚¥¬ ≥ µ”·Àπàß∫π·°π X ´÷Ëßµ√ß°—∫æ‘°—¥∑’Ë‡ âπµ√ß∑—Èß
 Õß‡ âπµ—¥°—π®–∂Ÿ°„™â‡ªìπ‡°≥±å¢Õß¡◊ÈÕ
              2.3  √â“ß ¡°“√∂¥∂Õ¬‡™‘ß‡ âπ·∫∫™à«ß
(piecewise linear regression) „Àâ‡À¡“– ¡°—∫¢âÕ¡Ÿ≈
‚¥¬„™â‡°≥±å¢Õß¡◊ÈÕ‡ªìπ®ÿ¥‡ª≈’Ë¬π§«“¡™—π¢Õß ¡°“√
(Neter et al., 1996)
              2.4 §”π«≥®”π«π¡◊ÈÕ (number of meal)
·≈–§«“¡¬“«¢Õß¡◊ÈÕ (meal duration) ‚¥¬„™â‡°≥±å
¢Õß¡◊ÈÕ®“°¢âÕ 2.2

3. §”π«≥§à“‡©≈’Ë¬¢Õß√–¬–‡«≈“∑’Ë
°√–∫◊Õ„™â‰ª‡æ◊ËÕ∑”°‘®°√√¡Õ◊ËπÊ ‰¥â·°à °“√‡§’È¬«‡Õ◊ÈÕß
°“√Õ¬Ÿà‡©¬Ê ®”π«π¡◊ÈÕ §«“¡¬“«¢Õß¡◊ÈÕ ·≈–Õ—µ√“°“√‡¥‘π

º≈°“√∑¥≈Õß

1.  ¿“æ¿Ÿ¡‘Õ“°“»
Fig. 1 · ¥ßÕÿ≥À¿Ÿ¡‘Õ“°“»·≈–Õÿ≥À¿Ÿ¡‘µÿâ¡¥”„π

™à«ß‡«≈“∑’Ë∑”°“√ —ß‡°µæƒµ‘°√√¡ æ∫«à“¡’§à“‡©≈’Ë¬‡∑à“°—∫
27 Õß»“‡´≈‡ ’́¬  ·≈– 28 Õß»“‡´≈‡ ’́¬  µ“¡≈”¥—∫
‚¥¬„π™à«ß‡«≈“°≈“ß§◊π Õÿ≥À¿Ÿ¡‘Õ“°“»·≈–Õÿ≥À¿Ÿ¡‘
µÿâ¡¥”Õ¬Ÿà„π™à«ß 23-29 Õß»“‡´≈‡ ’́¬  ·≈– 20-25 Õß»“
‡´≈‡´’¬  µ“¡≈”¥—∫ ·≈–µ≈Õ¥™à«ß°“√∑¥≈Õß
¡’ª√‘¡“≥πÈ”Ωπ – ¡·≈–®”π«π«—π∑’ËΩπµ°‡∑à“°—∫ 202.4
¡‘≈≈‘‡¡µ√ ·≈– 16 «—π µ“¡≈”¥—∫

Fig. 1  Hourly mean air temperature ( )  and black globe temperature (ë)   during Day 28 and
Day 31

2. º≈º≈‘µ·ª≈ßÀ≠â“
º≈º≈‘µ¢ÕßÀ≠â“√Ÿ´’Ë°àÕπª≈àÕ¬ —µ«å≈ß‰ª·∑–‡≈Á¡

„π·ª≈ß¬àÕ¬∑’Ë 1 2 3 ·≈– 4 ‡∑à“°—∫ 1,184 1,114
1,230 ·≈– 1,335 °‘‚≈°√—¡πÈ”Àπ—°·ÀâßµàÕ‰√à µ“¡≈”¥—∫
‚¥¬Õß§åª√–°Õ∫¢ÕßÀ≠â“„π·µà≈–·ª≈ß¡’ —¥ à«π¢Õß
„∫µàÕ≈”µâπ‡©≈’Ë¬‡∑à“°—∫ 0.61 ·≈–¡’ à«π¢Õßæ◊™∑’Ë‡ªìπ
 ’‡¢’¬«§‘¥‡ªìπ 63 ‡ªÕ√å‡´Áπµå¢Õßæ◊™∑—ÈßÀ¡¥„π·ª≈ß

3. æƒµ‘°√√¡°“√·∑–‡≈Á¡
Fig. 2 · ¥ß§«“¡ —¡æ—π∏å√–À«à“ß√–¬–‡«≈“„π

°“√·∑–‡≈Á¡·≈–¢π“¥¢Õß°≈ÿà¡ ·≈–‡ âπ∂¥∂Õ¬∑—Èß
·∫∫‡ âπµ√ß·≈–æÀÿπ“¡°”≈—ß Õß ®“°°“√«‘‡§√“–Àå
§«“¡·ª√ª√«πæ∫«à“ ¡°“√∂¥∂Õ¬∑—Èß Õß·∫∫‰¡à¡’π—¬
 ”§—≠∑“ß ∂‘µ‘ (P>0.1) · ¥ß„Àâ‡ÀÁπ«à“§«“¡™—π¢Õß
‡ âπµ√ß‡∑à“°—∫»Ÿπ¬å À√◊Õ§«“¡À¡“¬Õ’°π—¬Àπ÷Ëß°Á§◊ÕÀ“°
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®”π«π ¡“™‘°„π°≈ÿà¡‡æ‘Ë¡¢÷Èπ®“° 3 µ—« ‡ªìπ 4, 5 À√◊Õ
6 µ—«µàÕ°≈ÿà¡ √–¬–‡«≈“„π°“√·∑–‡≈Á¡®–‰¡à‡ª≈’Ë¬π·ª≈ß
°√–∫◊Õ„™â‡«≈“ à«π„À≠à¢≥–Õ¬Ÿà„π·ª≈ß·∑–‡≈Á¡À≠â“

‡©≈’Ë¬‡∑à“°—∫ 480 π“∑’ À√◊Õ§‘¥‡ªìπ 67 ‡ªÕ√å‡ Á́πµå¢Õß
‡«≈“∑—ÈßÀ¡¥∑’ËÕ¬Ÿà„π·ª≈ß √Õß≈ß¡“‰¥â·°à ‡§’È¬«‡Õ◊ÈÕß
(30 ‡ªÕ√å‡ Á́πµå) Õ¬Ÿà‡©¬ (2 ‡ªÕ√å‡ Á́πµå) ·≈–≈ßª≈—°
(<1 ‡ªÕ√å‡ Á́πµå) µ“¡≈”¥—∫

Fig. 2 Relationship between group size and grazing time. Solid line and dashed line showed linear
and quadratic curves fitted to the data, respectively.  The points are mean values for each
group in each observation day.

Fig. 3 · ¥ß°“√°√–®“¬¢Õß§«“¡∂’Ë¢Õß™à«ß
Àà“ß√–À«à“ß°‘®°√√¡°“√·∑–‡≈Á¡ ‚¥¬¡’æ‘ —¬Õ¬Ÿà„π™à«ß 1-
172 π“∑’ ‡π◊ËÕß®“°„π°“√∑¥≈Õßπ’È¢π“¥¢Õß°≈ÿà¡‰¡à¡’
§«“¡ —¡æ—π∏å°—∫√–¬–‡«≈“„π°“√·∑–‡≈Á¡ ·≈–°“√
°√–®“¬¢Õß§«“¡∂’Ë¢Õß™à«ßÀà“ß¢Õß°‘®°√√¡°“√·∑–
‡≈Á¡√–À«à“ß¢π“¥°≈ÿà¡µà“ßÊ ¡’≈—°…≥–„°≈â‡§’¬ß°—π
¥—ßπ—Èπ™à«ßÀà“ß¢Õß°‘®°√√¡°“√·∑–‡≈Á¡¢Õß°√–∫◊Õ∑ÿ°µ—«
„π·µà≈–°≈ÿà¡µ≈Õ¥√–¬–‡«≈“∑’Ë∑”°“√ —ß‡°µæƒµ‘°√√¡
®–π”¡“√«¡°—π∑—ÈßÀ¡¥ (®“°¢âÕ¡Ÿ≈∑—ÈßÀ¡¥ 4x12 ™—Ë«‚¡ß
·≈– —µ«å 18 µ—«) ·≈–®“°°“√«‘‡§√“–Àå¥â«¬«‘∏’
≈Õ°“√‘∑÷¡¢Õß§«“¡∂’Ë ™’È„Àâ‡ÀÁπ«à“™à«ßÀà“ß√–À«à“ß¡◊ÈÕ∑’Ë
‡À¡“– ¡¡’§à“‡∑à“°—∫ 12 π“∑’ ‚¥¬‡¡◊ËÕ™à«ßÀà“ß¡’§à“
πâÕ¬°«à“ 12 π“∑’  ¡°“√∂¥∂Õ¬∑’Ë‡À¡“– ¡§◊Õ
ln(frequency)=5.21-0.33*(interval) ·≈–‡¡◊ËÕ™à«ß
Àà“ß¡’§à“¡“°°«à“À√◊Õ‡∑à“°—∫ 12 π“∑’  ¡°“√∂¥∂Õ¬∑’Ë

‡À¡“– ¡§◊Õ ln(frequency)=1.39-0.01*(interval)
‚¥¬∑’Ë frequency §◊Õ§«“¡∂’Ë ·≈– interval §◊Õ
™à«ßÀà“ß¢Õß°‘®°√√¡°“√·∑–‡≈Á¡ ·≈– ¡°“√∑—Èß Õß¡’
§à“ —¡ª√– ‘∑∏‘Ïµ—«°”Àπ¥ (R2) ‡∑à“°—∫ 0.65

Fig. 4 · ¥ß√Ÿª·∫∫¢Õß°“√·∑–‡≈Á¡
°“√‡§’È¬«‡Õ◊ÈÕß °“√Õ¬Ÿà‡©¬·≈–°“√≈ßª≈—°¢Õß°√–∫◊Õ
·µà≈–µ—«„π·µà≈–°≈ÿà¡„π«—π∑’Ë 30 ·≈– 31 ¢Õß°“√∑¥≈Õß
·≈– Table 1 · ¥ß®”π«π¡◊ÈÕ §«“¡¬“«¢Õß¡◊ÈÕ·≈–
Õ—µ√“°“√‡¥‘π„π¢≥–∑’Ë —µ«å·∑–‡≈Á¡ ‚¥¬æ∫«à“µ≈Õ¥
™à«ß‡«≈“ 12 ™—Ë«‚¡ß„π·ª≈ßÀ≠â“ °√–∫◊Õ∑ÿ°°≈ÿà¡·∫àß
°‘®°√√¡°“√·∑–‡≈Á¡ÕÕ°‡ªìπ 4 ¡◊ÈÕ „π·µà≈–¡◊ÈÕ¡’§«“¡
¬“«‡©≈’Ë¬ 119 π“∑’ ‚¥¬¡◊ÈÕ·√°‡ªìπ¡◊ÈÕ∑’Ë¬“«∑’Ë ÿ¥ ‡©≈’Ë¬
‡∑à“°—∫ 207 π“∑’  à«πÕ—µ√“°“√‡¥‘π„π¢≥–∑’Ë°√–∫◊Õ
·∑–‡≈Á¡¡’·π«‚πâ¡‡æ‘Ë¡¢÷Èπ‡¡◊ËÕ¢π“¥¢Õß°≈ÿà¡„À≠à¢÷Èπ


