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Abstract
Somparn, P.
Effect of day or night grazing on behaviour of swamp buffalo heifers
Songklanakarin J. Sci. Technol., 2007, 29(2) : 413-425

An experiment was conducted to examine the effect of day or night grazing on behaviour by swamp
buffaloes. A grazing trial was conducted over 42 days in the late rainy season, during September to November
2005 at Surin Livestock Research and Breeding Center, Surin province. The experimental period was divided
into  two  21-day  periods.  Twelve  2-year-old  swamp  buffalo  heifers  were  allocated  to  four  groups,  each
containing three heifers, with the mean group weights being as similar as possible. Each group was allowed
to graze either from 06:20 to 18:00 h (daytime treatment) or from 18:20 to 06:00 h (nighttime treatment) in
four separate paddocks, each of 5 rai, using a cross-over design. When not at pasture the animals in each
group were kept in the common corral with free access to fresh drinking water and mineral blocks. Indivi-
dual animal activity was recorded by visual observation at 1-min intervals during the period at pasture.
Individual groups within each period were treated as replicates. Differences between group means were
tested using MIXED procedure of SAS.

π‘æπ∏åµâπ©∫—∫

Department of Agricultural Technology, Faculty of Science and Technology, Thammasat University, Rangsit
Campus, Pathum Thani, 12121 Thailand.

1
«∑.¥. ( —µ«»“ µ√å) ºŸâ™à«¬»“ µ√“®“√¬å ¿“§«‘™“‡∑§‚π‚≈¬’°“√‡°…µ√ §≥–«‘∑¬“»“ µ√å·≈–‡∑§‚π‚≈¬’ ¡À“«‘∑¬“≈—¬∏√√¡»“ µ√å

»Ÿπ¬å√—ß ‘µ ®—ßÀ«—¥ª∑ÿ¡∏“π’ 12121

Corresponding e-mail: somparn@tu.ac.th

√—∫µâπ©∫—∫  27 ¡’π“§¡ 2549       √—∫≈ßæ‘¡æå 17 µÿ≈“§¡ 2549



Songklanakarin J. Sci. Technol.

Vol.29  No.2  Mar. - Apr. 2007 414

Day or night grazing on behaviour of swamp buffalo heifers

Somparn, P.

The buffaloes on daytime treatment spent longer (P<0.05) grazing than those on nighttime treatment
(423 vs 332 min).  The number of meals differed (P<0.05) between treatments, but overall mean meal dura-
tions were similar (73 min). Buffaloes allowed to graze during daylight had a tendency (P<0.10) toward a
higher bite and step rates than those grazing during the night. With the reduction in grazing activity during
the night on nighttime treatment, the animals ruminated for longer during the period at pasture (327 and
191 min, P<0.001). Live-weight change over periods of 20 days did not differ significantly. The difference in
temporal behaviour patterns between treatments indicated that animals have to adapt foraging strategies
appropriate for different situations in order to maintain feed intake and subsequently production.

Key words : Swamp buffalo, daytime, nighttime, grazing behaviour
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∑”°“√»÷°…“Õ‘∑∏‘æ≈¢Õß°“√·∑–‡≈Á¡„π‡«≈“°≈“ß«—πÀ√◊Õ°≈“ß§◊πµàÕæƒµ‘°√√¡¢Õß°√–∫◊Õª≈—° ‚¥¬„™â√–¬–

‡«≈“„π°“√»÷°…“ 42 «—π „π™à«ßª≈“¬ƒ¥ŸΩπ √–À«à“ß‡¥◊Õπ°—π¬“¬π ∂÷ß ‡¥◊Õπæƒ»®‘°“¬π 2548 ≥ »Ÿπ¬å«‘®—¬·≈–

∫”√ÿßæ—π∏ÿå —µ«å ÿ√‘π∑√å ®. ÿ√‘π∑√å °“√∑¥≈Õß·∫àßÕÕ°‡ªìπ 2 ™à«ß ™à«ß≈– 21 «—π „™â°√–∫◊Õª≈—° “«Õ“¬ÿ 2 ªï ®”π«π

12 µ—« ·∫àßÕÕ°‡ªìπ 4 °≈ÿà¡ °≈ÿà¡≈– 3 µ—« ‚¥¬·µà≈–°≈ÿà¡¡’πÈ”Àπ—°µ—«„°≈â‡§’¬ß°—π ·≈– ÿà¡„Àâ‰¥â√—∫∑√’∑‡¡πµåµ“¡

·ºπ°“√∑¥≈Õß·∫∫ cross-over „π·ª≈ß¬àÕ¬¢π“¥ 5 ‰√à ®”π«π 4 ·ª≈ß ‚¥¬∑√’∑‡¡πµå∑’Ë 1 ª≈àÕ¬·∑–‡≈Á¡„π

™à«ß°≈“ß«—π (06.20-18.00 π.) ·≈–„π∑√’∑‡¡πµå∑’Ë 2 ª≈àÕ¬·∑–‡≈Á¡„π™à«ß°≈“ß§◊π (18.20-06.00 π.) „π™à«ß‡«≈“∑’Ë

‰¡à‰¥âÕ¬Ÿà„π·ª≈ßÀ≠â“ °√–∫◊Õ®–∂Ÿ°¢—ß‰«â„π§Õ° ¡’πÈ” –Õ“¥„Àâ¥◊Ë¡·≈–·√à∏“µÿ°àÕπ„Àâ‡≈’¬µ≈Õ¥‡«≈“  °“√∫—π∑÷°

æƒµ‘°√√¡„™â«‘∏’°“√ —ß‡°µ‚¥¬µ√ßµ≈Õ¥™à«ß‡«≈“∑’Ë —µ«åÕ¬Ÿà„π·ª≈ßÀ≠â“∑ÿ°Ê 1 π“∑’  °√–∫◊Õ·µà≈–°≈ÿà¡®—¥‡ªìπ´È”

∑¥ Õ∫§«“¡·µ°¢Õß§à“‡©≈’Ë¬√–À«à“ß∑√’∑‡¡πµå¥â«¬ MIXED procedure ‚¥¬„™â‚ª√·°√¡ ”‡√Á®√Ÿª SAS

º≈®“°°“√»÷°…“ æ∫«à“ °√–∫◊Õ„™â‡«≈“„π°“√·∑–‡≈Á¡„π™à«ß°≈“ß«—ππ“π°«à“ (P<0.05) ™à«ß°≈“ß§◊π (423

·≈– 332 π“∑’) ‚¥¬¡’®”π«π¡◊ÈÕ¢Õß°“√·∑–‡≈Á¡¡“°°«à“ (P<0.05) ·µà√–¬–‡«≈“¢Õß°“√·∑–‡≈Á¡·µà≈–¡◊ÈÕ„°≈â‡§’¬ß

°—π (73 π“∑’) ¢≥–·∑–‡≈Á¡„π™à«ß‡«≈“°≈“ß«—π °√–∫◊Õ¡’·π«‚πâ¡∑’Ë®–°—¥°‘πÀ≠â“·≈–‡¥‘π‡√Á«°«à“ (P<0.10) „π™à«ß

‡«≈“°≈“ß§◊π „π¢≥–∑’Ë„™â‡«≈“„π°“√‡§’È¬«‡Õ◊ÈÕß„π™à«ß‡«≈“°≈“ß§◊ππ“π°«à“ (P<0.001) ™à«ß‡«≈“°≈“ß«—π (327 ·≈–

191 π“∑’)  °“√«—¥°“√‡ª≈’Ë¬π·ª≈ßπÈ”Àπ—°µ—«„π™à«ß 20 «—π ¬—ß‰¡à‡æ’¬ßæÕ‡æ◊ËÕ¬◊π¬—π°“√„Àâº≈º≈‘µ¢Õß°√–∫◊Õ ®“°

§«“¡·µ°µà“ß¢Õß√Ÿª·∫∫¢Õßæƒµ‘°√√¡√–À«à“ß™à«ß‡«≈“°≈“ß«—π·≈–°≈“ß§◊π  · ¥ß„Àâ‡ÀÁπ«à“°√–∫◊Õ®”‡ªìπµâÕß

ª√—∫‡ª≈’Ë¬π°≈¬ÿ∑∏å„π°“√À“Õ“À“√„Àâ‡À¡“– ¡°—∫·µà≈– ∂“π°“√≥å ‡æ◊ËÕ√—°…“√–¥—∫°“√°‘π‰¥â·≈–°“√„Àâº≈º≈‘µ

°“√‡ª≈’Ë¬π·ª≈ß ¿“æÕ“°“»¢Õß‚≈°Õ—π‡π◊ËÕß®“°
°“√‡æ‘Ë¡¢÷Èπ¢Õßª√‘¡“≥°ä“´‡√◊Õπ°√–®°  àßº≈„ÀâÕÿ≥À¿Ÿ¡‘
¢Õß‚≈°¡’·π«‚πâ¡ Ÿß¢÷Èπ‡√◊ËÕ¬Ê √«¡∑—Èß¬—ß∑”„Àâ ¿“æ¿Ÿ¡‘-
Õ“°“»„π·µà≈–¿Ÿ¡‘¿“§¢Õß‚≈°¡’§«“¡º—π·ª√§àÕπ¢â“ß¡“°
(IPCC, 1992) °“√‡ª≈’Ë¬π·ª≈ß¥—ß°≈à“«π’È¬àÕ¡ àßº≈°√–∑∫
∑—Èß∑“ßµ√ß·≈–∑“ßÕâÕ¡µàÕ°“√‡≈’È¬ß —µ«å  ¬°µ—«Õ¬à“ß‡™àπ
ª√‘¡“≥·≈–§ÿ≥¿“æ¢Õßæ◊™Õ“À“√ —µ«å À√◊ÕÕ“®∑”„Àâ —µ«å
‡§’È¬«‡Õ◊ÈÕß∑’Ëª≈àÕ¬·∑–‡≈Á¡„π·ª≈ßÀ≠â“¡’‚Õ°“ ‡°‘¥§«“¡

‡§√’¬¥®“°§«“¡√âÕπ¡“°¢÷Èπ (Somparn et al., 2004) ‚¥¬
‡©æ“–Õ¬à“ß¬‘Ëß°√–∫◊Õª≈—° ´÷Ëß¡’≈—°…≥–∑“ß°“¬«‘¿“§ (º‘«
 ’¥”  µàÕ¡‡Àß◊ËÕ·≈–¢ππâÕ¬)  ‡Õ◊ÈÕÕ”π«¬µàÕ°“√‡°‘¥§«“¡
‡§√’¬¥®“°§«“¡√âÕπ (Hafez et al., 1955)  ¥—ßπ—Èπ„π
Õπ“§µ‡°…µ√°√ºŸâ‡≈’È¬ß —µ«åÕ“®µâÕßª√—∫‡ª≈’Ë¬π°≈¬ÿ∑∏å„π
°“√‡≈’È¬ß —µ«å‡æ◊ËÕ„Àâ‡À¡“– ¡°—∫ ¿“æ·«¥≈âÕ¡∑’Ë°”≈—ß
‡ª≈’Ë¬π·ª≈ß

∂÷ß·¡â —µ«å‡§’È¬«‡Õ◊ÈÕß®–„™â‡«≈“ à«π„À≠à‡æ◊ËÕ§âπÀ“
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·≈–°‘πÕ“À“√„π™à«ß‡«≈“°≈“ß«—π (Arnold, 1981) ·µà°“√
ª≈àÕ¬‚§·∑–‡≈Á¡‡©æ“–™à«ß‡«≈“°≈“ß§◊π‡ªìπ«‘∏’´÷Ëßπ‘¬¡
ªØ‘∫—µ‘°—π‚¥¬∑—Ë«‰ª ‚¥¬‡©æ“–ª√–‡∑»„π‡¢µ√âÕπ·≈–√âÕπ
™◊Èπ ‡æ◊ËÕÀ≈’°‡≈’Ë¬ß§«“¡√âÕπ®“°√—ß ’¢Õß¥«ßÕ“∑‘µ¬å„π™à«ß
°≈“ß«—π (Ayantunde et al., 2000) Õ¬à“ß‰√°Áµ“¡°“√
ª≈àÕ¬°√–∫◊Õ·∑–‡≈Á¡‡©æ“–‡«≈“°≈“ß§◊π¬—ß¡’°“√»÷°…“«‘®—¬
πâÕ¬¡“° ·µà®“°°“√»÷°…“°àÕπÀπâ“π’È Somparn (2004)
· ¥ß„Àâ‡ÀÁπ«à“°√–∫◊Õª≈—° ÷́Ëßª≈àÕ¬·∑–‡≈Á¡µ≈Õ¥ 24 ™—Ë«‚¡ß
Õ“®„™â‡«≈“·∑–‡≈Á¡„π™à«ß°≈“ß§◊π Ÿß ÿ¥∂÷ß 50% ¢Õß√–¬–
‡«≈“„π°“√·∑–‡≈Á¡∑—ÈßÀ¡¥

„π°“√æ—≤π“√–∫∫°“√‡≈’È¬ß°√–∫◊Õ·∫∫¬—Ëß¬◊π ‚¥¬
‡©æ“–Õ¬à“ß¬‘Ëß°“√‡≈’È¬ß°√–∫◊Õ·∫∫ª≈àÕ¬·∑–‡≈Á¡ À√◊Õ„™â
·ª≈ßÀ≠â“‡ªìπÀ≈—°®”‡ªìπµâÕß‡¢â“„®∂÷ßæƒµ‘°√√¡¢Õß°√–∫◊Õ
·≈–«‘∏’°“√„π°“√®—¥°“√ª≈àÕ¬°√–∫◊Õ≈ß·∑–‡≈Á¡ ¥—ßπ—Èπ°“√
»÷°…“„π§√—Èßπ’È®÷ß¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“Õ‘∑∏‘æ≈¢Õß™à«ß
‡«≈“¢Õß«—π„π°“√ª≈àÕ¬°√–∫◊Õ≈ß·∑–‡≈Á¡µàÕæƒµ‘°√√¡µà“ßÊ
¢Õß°√–∫◊Õª≈—°

Õÿª°√≥å·≈–«‘∏’°“√∑¥≈Õß

ß“π«‘®—¬§√—Èßπ’È¥”‡π‘π°“√∑¥≈Õß ≥ »Ÿπ¬å«‘®—¬·≈–
∫”√ÿßæ—π∏ÿå —µ«å ÿ√‘π∑√å µ.π“∫—« Õ.‡¡◊Õß ®. ÿ√‘π∑√å (‡ âπ√ÿâß∑’Ë
14o 45′ ‡Àπ◊Õ ·≈–‡ âπ·«ß∑’Ë 103o 26′ µ–«—πÕÕ°  §«“¡
 Ÿß«—¥®“°√–¥—∫πÈ”∑–‡≈ 146 ‡¡µ√) „π√–À«à“ß«—π∑’Ë 23

°—π¬“¬π 2548 ∂÷ß 2 æƒ»®‘°“¬π 2548 ‚¥¬Õ¬Ÿà„π™à«ß
ª≈“¬ƒ¥ŸΩπ

1. ·ª≈ßÀ≠â“  —µ«å∑¥≈Õß·≈–°“√®—¥°“√°“√·∑–‡≈Á¡

∑”°“√À«à“π‡¡≈Á¥æ—π∏ÿåÀ≠â“√Ÿ´’Ë (Brachiaria ruzi-
ziensis) „π·ª≈ßÀ≠â“¢π“¥ 20 ‰√à ª√–¡“≥ 4 ‡¥◊Õπ°àÕπ
‡√‘Ë¡°“√∑¥≈Õß ·≈–∑”°“√µ—¥À≠â“ 1 §√—Èßª√–¡“≥ 2 ‡¥◊Õπ
°àÕπ‡√‘Ë¡°“√∑¥≈Õß‡æ◊ËÕ„ÀâµâπÀ≠â“∑’Ë‡®√‘≠¢÷Èπ¡“„À¡à¡’§«“¡
 Ÿß ¡Ë”‡ ¡Õ°—πµ≈Õ¥∑—Èß·ª≈ß  µàÕ®“°π—Èπ·∫àß·ª≈ßÀ≠â“
ÕÕ°‡ªìπ 4 ·ª≈ß¬àÕ¬ ·ª≈ß≈– 5 ‰√à ‚¥¬„™â√—È«≈«¥Àπ“¡
„π·µà≈–·ª≈ß¬àÕ¬¡’µâπ‰¡â¢π“¥„À≠à ”À√—∫„™â‡ªìπ√à¡‡ß“·°à
 —µ«å¢÷Èπ°√–®“¬Õ¬Ÿà∑—Ë«·ª≈ß ·≈–¡’Õà“ßπÈ” –Õ“¥‡æ◊ËÕ„Àâ —µ«å
 “¡“√∂¥◊Ë¡‰¥âµ≈Õ¥‡«≈“ (Figure 1) ‚¥¬µ≈Õ¥™à«ß°“√
»÷°…“‰¡à¡’°“√„ àªÿÜ¬·≈–„ÀâπÈ”°—∫·ª≈ßÀ≠â“

°√–∫◊Õª≈—°‡æ»‡¡’¬Õ“¬ÿª√–¡“≥ 2 ªï ÷́Ëß∑”°“√
À¬à“π¡æ√âÕ¡°—π ®”π«π 12 µ—« π”‡≈’È¬ß√«¡°—π°àÕπ‡√‘Ë¡
µâπ°“√∑¥≈Õß ‚¥¬„π·µà≈–«—πª≈àÕ¬„Àâ·∑–‡≈Á¡„π·ª≈ß
À≠â“º ¡ ´÷Ëß à«π„À≠à‡ªìπÀ≠â“æ—π∏ÿåæ◊Èπ‡¡◊Õß √–À«à“ß‡«≈“
08.00-15.00 π. ·≈–‡≈’È¬ß√«¡°—π„π§Õ°æ—°√–À«à“ß‡«≈“
15.00-08.00 π. ´÷Ëß¡’πÈ” –Õ“¥„Àâ¥◊Ë¡·≈–·√à∏“µÿ°âÕπ„Àâ‡≈’¬
µ≈Õ¥‡«≈“ ·≈–‡ √‘¡Õ“À“√¢âπ„Àâ„πÕ—µ√“‡©≈’Ë¬ 1 °°./µ—«/
«—π

°àÕπ°“√∑¥≈Õß 1  —ª¥“Àå ∑”°“√™—ËßπÈ”Àπ—°°√–∫◊Õ
‚¥¬°√–∫◊Õ¡’πÈ”Àπ—°µ—«‡©≈’Ë¬ 358.83±6.08 °°. ®“°π—Èπ∑”

Figure 1. Layout of grazing paddock, showing the location of daytime             and nighttime
            grazing paddocks, troughs       and corral             . Broken line indicated the
temporary gates using during period of movement. (a), (b), (c) and (d) denote the
group of three swamp buffalo heifers.
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°“√ ÿà¡°√–∫◊Õ∫πæ◊Èπ∞“π¢ÕßπÈ”Àπ—°µ—« ·∫àßÕÕ°‡ªìπ 4 °≈ÿà¡
(a, b, c ·≈– d) °≈ÿà¡≈– 3 µ—« ·µà≈–°≈ÿà¡ ÿà¡„Àâ‰¥â√—∫
∑√’∑‡¡πµåµ“¡·ºπ°“√∑¥≈Õß cross-over ¥—ßπ’È ∑√’∑‡¡πµå
∑’Ë 1  ª≈àÕ¬°√–∫◊Õ·∑–‡≈Á¡„π™à«ß‡«≈“°≈“ß«—π (06.20-
18.00 π.)  ·≈–∑√’∑‡¡πµå∑’Ë 2 ª≈àÕ¬°√–∫◊Õ·∑–‡≈Á¡„π
™à«ß°≈“ß§◊π (18.20-06.00 π.) ‚¥¬∑’Ë°√–∫◊Õ°≈ÿà¡ (a) ·≈–
°≈ÿà¡ (d) ®–‰¥â√—∫∑√’∑‡¡πµå∑’Ë 2 „π√–À«à“ß«—π∑’Ë 1-20 ¢Õß
°“√∑¥≈Õß (™à«ß∑’Ë 1) ·≈–‰¥â√—∫∑√’∑‡¡πµå∑’Ë 1 „π√–À«à“ß
«—π∑’Ë 22-41 ¢Õß°“√∑¥≈Õß (™à«ß∑’Ë 2)  à«π°√–∫◊Õ°≈ÿà¡
(b) ·≈–°≈ÿà¡ (c) ®–‰¥â√—∫∑√’∑‡¡πµå∑’Ë 1 „π™à«ß∑’Ë 1 ·≈–
‰¥â√—∫∑√’∑‡¡πµå∑’Ë 2 „π ™à«ß∑’Ë 2 ‚¥¬„π™à«ß‡«≈“„¥Ê ´÷Ëß
‰¡àª≈àÕ¬·∑–‡≈Á¡  —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. ·≈– 18.00-18.20 π.
(Figure 1)

2. °“√«—¥·≈–∫—π∑÷°¢âÕ¡Ÿ≈

2.1 πÈ”Àπ—°µ—«
∑”°“√™—ËßπÈ”Àπ—°µ—«°√–∫◊Õ°àÕπ·≈–À≈—ß°“√

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

2.2 °“√ —ß‡°µæƒµ‘°√√¡
‡π◊ËÕß®“°¢âÕ®”°—¥„π¥â“π·√ßß“π  °“√ —ß‡°µ

æƒµ‘°√√¡°√–∫◊Õ®–°√–∑”„π™à«ß∑’Ëª≈àÕ¬ —µ«å·∑–‡≈Á¡‡∑à“π—Èπ
·≈–„π™à«ß‡§≈◊ËÕπ¬â“¬°√–∫◊Õ√–À«à“ß§Õ°·≈–·ª≈ßÀ≠â“®–
‰¡à¡’°“√∫—π∑÷°¢âÕ¡Ÿ≈  ∑”°“√ —ß‡°µæƒµ‘°√√¡¢Õß°√–∫◊Õ
·µà≈–µ—«  „π·µà≈–°≈ÿà¡¥â«¬«‘∏’°“√ ÿà¡ —ß‡°µ„π¢≥–π—Èπ
(instantaneous sampling) ‚¥¬„™â√–¬–Àà“ß„π°“√ ÿà¡‡∑à“°—∫
1 π“∑’ (Martin and Bateson, 2004) µ≈Õ¥™à«ß‡«≈“∑’Ë
ª≈àÕ¬·∑–‡≈Á¡ ®”π«π 6 §√—Èß §◊Õ„π«—π∑’Ë 18 19 20 22 23
·≈– 24 ¢Õß°“√∑¥≈Õß ‚¥¬∫—π∑÷°æƒµ‘°√√¡°“√·∑–‡≈Á¡
°“√‡§’È¬«‡Õ◊ÈÕß ¬◊π πÕπ Õ—µ√“°“√°—¥°‘πæ◊™Õ“À“√ —µ«å (bit-
ing rate) ·≈–Õ—µ√“°“√‡¥‘π (step rate)

¡◊ÈÕ (meal) ¢Õß°“√·∑–‡≈Á¡ §◊Õ °“√∑’Ë°√–∫◊Õ
·∑–‡≈Á¡æ◊™Õ“À“√ —µ«åÕ¬à“ßµàÕ‡π◊ËÕß (Gibb, 1998) ‡ªìπ
√–¬–‡«≈“‰¡àµË”°«à“ 6 π“∑’ ·≈–À“°„π™à«ß‡«≈“∂—¥¡“ —µ«å
µ—«π—Èπ· ¥ßæƒµ‘°√√¡Õ◊ËπÊ  (‡§’È¬«‡Õ◊ÈÕßÀ√◊ÕÕ¬Ÿà‡©¬)  ‡ªìπ

√–¬–‡«≈“‡∑à“°—∫À√◊Õ¡“°°«à“ 6 π“∑’  ®–®—¥«à“‡ªìπ√–¬–
‡«≈“√–À«à“ß¡◊ÈÕ (inter-meal interval)

°“√®”·π°°√–∫◊Õ·µà≈–µ—«®–„™â “¬æ≈“ µ‘° ’
§≈âÕß§Õ°√–∫◊Õ·µà≈–µ—« „™â°≈âÕß àÕß∑“ß‰°≈¢π“¥ 8x40
‡∑à“ ™à«¬„π°“√ —ß‡°µæƒµ‘°√√¡„π™à«ß‡«≈“°≈“ß«—π ·≈–„™â
‰ø©“¬¢π“¥ 3 ‚«≈µå ‡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¡‘®ÿ¥πÈ”§â“ß ∫—π∑÷°∑ÿ° 1 ™—Ë«‚¡ß µ≈Õ¥
™à«ß°“√∑¥≈Õß‚¥¬„™â‡§√◊ËÕß∫—π∑÷°¢âÕ¡Ÿ≈Õ—µ‚π¡—µ‘ (Onset
Computer Corporation, USA) «“ß‰«â„πµŸâ Stevenson's
Screen ´÷Ëßµ—Èß‰«â„π∫√‘‡«≥·ª≈ß∑¥≈Õß¬àÕ¬∑’Ë 3 µàÕ®“°π—Èπ
®÷ßπ”¢âÕ¡Ÿ≈¡“§”π«≥§à“¥—™π’Õÿ≥À¿Ÿ¡‘-§«“¡™◊Èπ (temper-
ature-humidity index À√◊Õ THI) ‚¥¬„™â ¡°“√ ”À√—∫
 —µ«å‡≈’È¬ß (Yousef, 1985) ¥—ßπ’È

THI = T
db
 + 0.36 T

dp
 + 41.2

‚¥¬∑’Ë T
db
 §◊ÕÕÿ≥À¿Ÿ¡‘Õ“°“» Àπà«¬«—¥ oC

·≈– T
dp
 §◊ÕÕÿ≥À¿Ÿ¡‘®ÿ¥πÈ”§â“ß Àπà«¬«—¥ oC

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

2.4 º≈º≈‘µ·≈–Õß§åª√–°Õ∫¢Õß·ª≈ßÀ≠â“
‡π◊ËÕß®“° ∂“π∑’Ë∑¥≈Õß‰¡à¡’ÀâÕßªØ‘∫—µ‘°“√

 ”À√—∫Õ∫µ—«Õ¬à“ßÀ≠â“  ¥—ßπ—Èπ°“√ ÿà¡«—¥º≈º≈‘µ·≈–Õß§å-
ª√–°Õ∫¢Õß·ª≈ßÀ≠â“®÷ß∑”‡©æ“–«—π∑’Ë 18 ·≈– 20 ¢Õß
°“√∑¥≈Õß ‚¥¬¡’√“¬≈–‡Õ’¬¥¥—ßµàÕ‰ªπ’È

1)  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√.‡¡µ√ ‚¥¬ ÿà¡µ—¥„π
√–¥—∫¥‘π·ª≈ß¬àÕ¬≈– 10 §√—Èß  ™—ËßπÈ”Àπ—° ¥·≈– ÿà¡·∫àß
µ—«Õ¬à“ßÕÕ°‡ªìπ 2  à«π   à«π·√°π”¡“·¬°‡ªìπ à«π∑’Ë¡’
 ’‡¢’¬«·≈– à«π∑’Ëµ“¬  ®“°π—Èππ”µ—«Õ¬à“ß à«π·√° (∑’Ë·¬°
·≈â«)  ·≈– à«π∑’Ë 2 ‰ªÕ∫∑’ËÕÿ≥À¿Ÿ¡‘ 70oC ®π°√–∑—Ëß
πÈ”Àπ—°§ß∑’Ë ‡æ◊ËÕÀ“ % §«“¡™◊Èπ„πµ—«Õ¬à“ßÀ≠â“ ·≈–π”‰ª
§”π«≥°≈—∫‡ªìπº≈º≈‘µÀ≠â“„π·ª≈ß‡ªìπ °°.πÈ”Àπ—°·Àâß/
‰√à
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2) ‚§√ß √â“ß¢Õß·ª≈ßÀ≠â“  «—¥‚¥¬¥—¥·ª≈ß
®“°«‘∏’ Vertical Pin Point Quadrate (VPPQ) ‚¥¬¡’
√“¬≈–‡Õ’¬¥¥—ßπ’È „™â‰¡â∫√√∑—¥§«“¡¬“« 1 ‡¡µ√  ÿà¡‚¬π≈ß
„π·ª≈ßÀ≠â“ ®“°π—Èπ„™â·∑àßÕ–≈Ÿ¡‘‡π’¬¡°≈¡ ¢π“¥‡ âπºà“
»Ÿπ¬å°≈“ß 0.6 ´¡. ¬“« 1 ‡¡µ√ (´÷Ëß∑”‡§√◊ËÕßÀ¡“¬∫π
·∑àßÕ–≈Ÿ¡‘‡π’¬¡‚¥¬„™â ’ ‡ª√¬åæàπ‡ªìπ·∂∫¬“«µ“¡·π«¢«“ß
·µà≈–·∂∫¡’§«“¡¬“« 10 ´¡.) ªí°≈ß∫π¥‘π∑”¡ÿ¡ 90 Õß»“
°—∫·π«√–π“∫ ‚¥¬·π∫¢π“π‰ª°—∫‰¡â∫√√∑—¥ °“√∫—π∑÷°®–
π—∫®”π«π à«πµà“ßÊ ¢Õßæ◊™ ‰¥â·°à „∫‡¢’¬« „∫·Àâß ≈”µâπ
·≈–¥Õ° ∑’Ë¡“ —¡º— °—∫·∑àßÕ–≈Ÿ¡‘‡π’¬¡„π·µà≈–√–¥—∫™—Èπ
§«“¡ Ÿß (0-10, 10-20, 20-30, ..., 90-100 ´¡.) °“√ ÿà¡
«—¥‚§√ß √â“ß¢Õß·ª≈ßÀ≠â“®–∑”·ª≈ß¬àÕ¬≈– 3 §√—Èß „π
·µà≈–§√—Èß®–∫—π∑÷°∑—ÈßÀ¡¥ 10 ´È” ‚¥¬°“√‡≈◊ËÕπµ”·Àπàß
¢Õß·∑àßÕ–≈Ÿ¡‘‡π’¬¡‰ªµ“¡ ‡°≈¢Õß‰¡â∫√√∑—¥§√—Èß≈– 10 ́ ¡.

3. °“√«‘‡§√“–Àå∑“ß ∂‘µ‘

‡π◊ËÕß®“° —µ«å·µà≈–µ—«¿“¬„π°≈ÿà¡‡¥’¬«°—π®–· ¥ß
æƒµ‘°√√¡∑’Ë Õ¥§≈âÕßÀ√◊Õæ√âÕ¡Ê °—π (synchronisation)
°√–∫◊Õ·µà≈–µ—«¿“¬„π°≈ÿà¡‡¥’¬«°—π®÷ß‰¡à∂◊Õ«à“‡ªìπ´È”∑’ËÕ‘ √–
®“°°—π (Mead and Curnow, 1983) ¥—ßπ—Èπ§à“‡©≈’Ë¬¢Õß
æ“√“¡‘‡µÕ√åµà“ßÊ ∑’Ë‰¥â®“°°“√«—¥„π·µà≈–·ª≈ß¬àÕ¬„π·µà≈–
™à«ß‡«≈“®–∂Ÿ°„™â‡ªìπ´È”

§”π«≥§à“‡©≈’Ë¬¢Õß√–¬–‡«≈“∑’Ë°√–∫◊Õ„™â‰ª‡æ◊ËÕ∑”

°‘®°√√¡µà“ßÊ ‰¥â·°à °“√·∑–‡≈Á¡ ®”π«π¡◊ÈÕ √–¬–‡«≈“„π
·µà≈–¡◊ÈÕ (meal duration) °“√‡§’È¬«‡Õ◊ÈÕß (√«¡∑—Èß¬◊π·≈–
πÕπ) °“√Õ¬Ÿà‡©¬ (√«¡∑—Èß¬◊π·≈–πÕπ) Õ—µ√“°“√°—¥°‘πæ◊™
·≈–Õ—µ√“°“√‡¥‘π ·≈–°“√‡æ‘Ë¡πÈ”Àπ—°µ—«¢Õß°√–∫◊Õ ·≈–
π”‰ª«‘‡§√“–Àåµ“¡·ºπ°“√∑¥≈Õß·∫∫ cross-over ‚¥¬„™â
MIXED procedure (SAS, 2000)

º≈·≈–«‘®“√≥åº≈°“√∑¥≈Õß

1.  ¿“æ∑“ßÕÿµÿπ‘¬¡«‘∑¬“

Õÿ≥À¿Ÿ¡‘ Ÿß ÿ¥ Õÿ≥À¿Ÿ¡‘µË” ÿ¥ ·≈–ª√‘¡“≥Ωπ√«¡„π
·µà≈–«—π  · ¥ß„π Figure 2  ´÷Ëßæ∫«à“Õÿ≥À¿Ÿ¡‘Õ“°“»¡’
·π«‚πâ¡≈¥≈ßÕ¬à“ß™â“Ê µ≈Õ¥™à«ß°“√∑¥≈Õß ‚¥¬¡’§à“‡©≈’Ë¬
¢ÕßÕÿ≥À¿Ÿ¡‘Õ“°“»‡∑à“°—∫ 27.49±0.17oC (™à«ß 20-34oC)
·≈–¡’ª√‘¡“≥πÈ”Ωπ – ¡‡∑à“°—∫ 65.4 ¡¡. Figure 3(a)
· ¥ß§à“¥—™π’Õÿ≥À¿Ÿ¡‘-§«“¡™◊Èπ (THI) „π·µà≈–™—Ë«‚¡ß ´÷Ëß¡’
§à“Õ¬Ÿà „π™à«ß 72-82 ‚¥¬√–À«à“ß‡«≈“ 13.00-15.00 π. ‡ªìπ
™à«ß∑’Ë√âÕπ∑’Ë ÿ¥¢Õß«—π (THI = 79-82) ´÷Ëß®—¥Õ¬Ÿà„π√–¥—∫
Õ—πµ√“¬ (danger) µàÕ°“√‡≈’È¬ß —µ«åµ“¡‡°≥±å¡“µ√∞“π¢Õß
Livestock Conservation Institute (1970)

‚¥¬∑—Ë«‰ª°√–∫◊Õ®–Õ“»—¬·À≈àßπÈ”∏√√¡™“µ‘ (∫àÕ §Ÿ
À√◊Õ§≈Õß) „π°“√·™àª≈—° πÕ°®“°π’È„π™à«ßƒ¥ŸΩπ°√–∫◊Õ¬—ß
Õ“»—¬ ¿“æº‘«¥‘π∑’Ë¡’≈—°…≥–‡ªìπ·Õàß À√◊ÕÀ≈ÿ¡ ÷́Ëß¡’πÈ”Ωπ

Figure 2. Daily maximum (   ) and minimum (   ) air temperature and daily rainfall (   )
throughout the experiment. The arrows ( ↓↓↓↓↓ ) indicated the observation days.
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¢—ßÕ¬Ÿà „™â‡ªìπª≈—°™—Ë«§√“« ”À√—∫·™à„π™à«ß∑’ËÕ“°“»√âÕπ À√◊Õ
·¡≈ß√∫°«π (Tulloch, 1988) Õ¬à“ß‰√°Áµ“¡ª√‘¡“≥πÈ”Ωπ
∑’Ëµ°≈ß¡“„π™à«ß∑¥≈Õßπ’È¡’ª√‘¡“≥πâÕ¬¡“° (<10 ¡¡./«—π)
·≈–µ°‰¡à ¡Ë”‡ ¡Õ ®÷ß∑”„Àâ¿“¬„π·µà≈–·ª≈ß¬àÕ¬‰¡à¡’
·À≈àßπÈ”‡æ◊ËÕ„Àâ°√–∫◊Õ≈ßª≈—°

2. º≈º≈‘µ·≈–‚§√ß √â“ß¢ÕßÀ≠â“

µâπÀ≠â“ à«π„À≠à¿“¬„π·ª≈ßÀ≠â“Õ¬Ÿà„π√–¬–‡®√‘≠

‡µ‘∫‚µ·≈–‰¡à¡’¥Õ° ·≈–¡’º≈º≈‘µπÈ”Àπ—°·Àâß„π·ª≈ß¬àÕ¬
∑’Ë  1,  2,  3  ·≈–  4  ‡©≈’Ë¬‡∑à“°—∫  1,127  1,127  1,086
·≈– 1,189 °°./‰√à  ‚¥¬¡’ à«π¢Õßæ◊™∑’Ë¡’ ’‡¢’¬« (green
material) ª√–¡“≥ 70%  ≈—°…≥–‚§√ß √â“ß¢ÕßÀ≠â“„π
·ª≈ß¬àÕ¬·µà≈–·ª≈ß · ¥ß¥—ß Figure 4 ´÷Ëß®–‡ÀÁπ«à“
À≠â“¡’§«“¡ ŸßÕ¬Ÿà„π™à«ß 40-70 ´¡. „∫¢ÕßÀ≠â“ à«π„À≠à
°√–®“¬Õ¬Ÿà¥â“π≈à“ß¢Õß∑√ßæÿà¡  ‚¥¬æ∫«à“∑’Ë√–¥—∫§«“¡ Ÿß
10-20 ´¡. ¡’§«“¡Àπ“·πàπ¢Õß„∫¡“°∑’Ë ÿ¥

Figure 3. (a) Hourly air temperature (    ), dew-point temperature (     ) and THI (    ): mean
time (min/h) spent grazing by buffalo heifers allowed to graze during (b) night-
time period     and (c) daytime period     .
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3. √Ÿª·∫∫æƒµ‘°√√¡¢Õß°√–∫◊Õ

°‘®°√√¡µà“ßÊ ¢Õß°√–∫◊Õ„π™à«ß‡«≈“∑’ËÕ¬Ÿà„π·ª≈ß
À≠â“ °√–∫◊Õ∑’Ëª≈àÕ¬·∑–‡≈Á¡„π™à«ß‡«≈“°≈“ß«—π· ¥ß„π

Table 1 (∑√’∑‡¡πµå∑’Ë 1) ®–„™â√–¬–‡«≈“„π°“√·∑–‡≈Á¡
π“π°«à“ (P<0.05) °√–∫◊Õ∑’Ëª≈àÕ¬·∑–‡≈Á¡„π™à«ß°≈“ß§◊π
(∑√’∑‡¡πµå∑’Ë 2) ª√–¡“≥ 28% „π∑“ßµ√ß°—π¢â“¡À“°‰¡à¡’

Figure 4. Biomass distribution obtained by VPPQ, leaves     and stems    .

Table 1. Mean time spent grazing, number of meals, meal duration, ruminating
and idling time and live weight gain by swamp buffalo heifers, grazing
during daytime or nighttime period.

       Treatment

         Activity Daytime grazing Nighttime grazing P-value
Mean ± s.e. Mean ± s.e.

Grazing time (min) 423.25±36.82   331.75±16.95 0.0163
Number of meals   6.97±0.49     4.78±0.49 0.0397
Meal duration (min) 65.88±4.58     78.61±10.68 0.3376
Ruminating time (min) 190.50±29.97 326.50±9.37 0.0004
Idling time (min) 86.25±8.23   41.75±9.80 0.0199
Step/min   9.69±1.17     7.25±0.54 0.0509
Bites/min 43.09±1.09   39.23±2.22 0.0859
Live weight gain (kg/head)*   2.08±5.74   -0.42±5.27 0.3961

* Measured during period of 20 days.
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°‘®°√√¡°“√·∑–‡≈Á¡ °√–∫◊Õ∑—Èß Õß°≈ÿà¡®–„™â‡«≈“ à«π„À≠à
(> 25% ¢Õß√–¬–‡«≈“∑—ÈßÀ¡¥∑’Ë —µ«åÕ¬Ÿà„π·ª≈ßÀ≠â“) ‡§’È¬«
‡Õ◊ÈÕß ‚¥¬°√–∫◊Õ∑√’∑‡¡πµå∑’Ë 2 ®–„™â‡«≈“„π°“√‡§’È¬«‡Õ◊ÈÕß
π“π°«à“  (P<0.001)  °√–∫◊Õ„π∑√’∑‡¡πµå∑’Ë 1  ª√–¡“≥
70%  ”À√—∫®”π«π¡◊ÈÕ·≈–√–¬–‡«≈“∑’Ë„™â „π·µà≈–¡◊ÈÕ· ¥ß
¥—ß Table 1 æ∫«à“„π·µà≈–«—π°√–∫◊Õ„π∑√’∑‡¡πµå∑’Ë 1 ®–
·∑–‡≈Á¡‡ªìπ®”π«π¡◊ÈÕ¡“°°«à“  (P<0.05)  °√–∫◊Õ„π
∑√’∑‡¡πµå∑’Ë 2 ·µà√–¬–‡«≈“∑’Ë „™â·∑–‡≈Á¡„π·µà≈–¡◊ÈÕ·µ°
µà“ßÕ¬à“ß‰¡à¡’π—¬ ”§—≠ ‚¥¬¡’§à“‡©≈’Ë¬‡∑à“°—∫ 73 π“∑’

∂÷ß·¡â«à“°“√»÷°…“§√—Èßπ’È®–‰¡à¡’°“√∫—π∑÷°æƒµ‘°√√¡
¢Õß°√–∫◊Õ„π¢≥–∑’ËÕ¬Ÿà „π§Õ°æ—°‡π◊ËÕß®“°¢âÕ®”°—¥¥â“π
·√ßß“π¢ÕßºŸâ —ß‡°µæƒµ‘°√√¡   ·µà®“°ß“π«‘®—¬¢Õß
Ayantunde ·≈–§≥– (2002) ´÷Ëß∑”°“√»÷°…“æƒµ‘°√√¡
¢Õß‚§∑’Ëª≈àÕ¬·∑–‡≈Á¡‡©æ“–™à«ß‡«≈“°≈“ß«—πÀ√◊Õ°≈“ß§◊π
æ∫«à“ —µ«å®–„™â‡«≈“ à«π„À≠àÕ¬Ÿà‡©¬Ê (> 60% ¢Õß‡«≈“
∑—ÈßÀ¡¥∑’ËÕ¬Ÿà „π§Õ°)  ·≈–‡§’È¬«‡Õ◊ÈÕß (> 30% ¢Õß‡«≈“
∑—ÈßÀ¡¥∑’ËÕ¬Ÿà „π§Õ°) µ“¡≈”¥—∫π—Èπ · ¥ß„Àâ‡ÀÁπ«à“°√–∫◊Õ
„π∑√’∑‡¡πµå∑’Ë 2 ´÷Ëß„™â‡«≈“ à«π„À≠à‡¡◊ËÕ‰¡à¡’°‘®°√√¡°“√
·∑–‡≈Á¡„π°“√‡§’È¬«‡Õ◊ÈÕß  Õ“®®–„™â‡«≈“„π°“√‡§’È¬«‡Õ◊ÈÕß
¿“¬„π§Õ°æ—°πâÕ¬°«à“°√–∫◊Õ„π∑√’∑‡¡πµå∑’Ë 1

√Ÿª·∫∫°“√·∑–‡≈Á¡¢Õß°√–∫◊Õ· ¥ß„π Figure 3(b)
·≈– (c) æ∫«à“√Ÿª·∫∫°“√·∑–‡≈Á¡¢Õß°√–∫◊Õ„π∑√’∑‡¡πµå
∑’Ë 1 „°≈â‡§’¬ß°—∫°“√»÷°…“°àÕπÀπâ“π’È ´÷Ëß Somparn (2004)
‰¥â∑”°“√»÷°…“æƒµ‘°√√¡¢Õß°√–∫◊Õ∑’Ëª≈àÕ¬·∑–‡≈Á¡„π
·ª≈ßÀ≠â“µ≈Õ¥ 24 ™—Ë«‚¡ß ·≈–æ∫«à“°‘®°√√¡°“√·∑–‡≈Á¡
 à«π„À≠à‡°‘¥¢÷Èπ„π™à«ß‡™â“·≈–‡¬Áπ‡™àπ‡¥’¬«°—π ·µà„π°“√
∑¥≈Õß¢Õß  Somparn (2004)  „π√–À«à“ß‡«≈“  11.00-
13.00 π. °√–∫◊Õ„™â‡«≈“·∑–‡≈Á¡§àÕπ¢â“ßπâÕ¬ (< 25 π“∑’/
™—Ë«‚¡ß) ‡¡◊ËÕ‡∑’¬∫°—∫√–¬–‡«≈“„π°“√·∑–‡≈Á¡¢Õß°√–∫◊Õ
„π∑√’∑‡¡πµå∑’Ë 1 ´÷Ëß„™â‡«≈“π“π°«à“ (> 30 π“∑’/™—Ë«‚¡ß)
´÷ËßÕ“®‡ªìπº≈¡“®“°°“√∑’Ë°√–∫◊Õ„π°“√∑¥≈Õßπ’È¡’√–¬–‡«≈“
„π°“√·∑–‡≈Á¡®”°—¥ ®÷ßæ¬“¬“¡°√–®“¬¡◊ÈÕ¢Õß°“√·∑–‡≈Á¡
µ≈Õ¥™à«ß‡«≈“∑’ËÕ¬Ÿà „π·ª≈ßÀ≠â“ Õ¬à“ß‰√°Áµ“¡‡π◊ËÕß®“°„π
™à«ß«—π∑’Ë 23 ·≈– 24 ¢Õß°“√∑¥≈Õß Õÿ≥À¿Ÿ¡‘Õ“°“»„π
™à«ß°≈“ß«—π§àÕπ¢â“ß Ÿß Rook (2000) √“¬ß“π«à“√Ÿª·∫∫
°“√°√–®“¬¢Õß¡◊ÈÕ°“√·∑–‡≈Á¡Õ“®‡ª≈’Ë¬π·ª≈ß‰ªµ“¡ ¿“æ
·«¥≈âÕ¡ (‡™àπ Õÿ≥À¿Ÿ¡‘ À√◊ÕΩπµ°)  Dudzinski ·≈–
Arnold (1979) √“¬ß“π«à“ —µ«å‡§’È¬«‡Õ◊ÈÕß∑’Ë‡®√‘≠‡µÁ¡«—¬®–

¡’ª√– ∫°“√≥å‡°’Ë¬«°—∫§«“¡º—π·ª√¢ÕßÕÿ≥À¿Ÿ¡‘„π√Õ∫«—π
‚¥¬∑—Ë«‰ª°“√‡ª≈’Ë¬π·ª≈ß¢Õß ¿“æ·«¥≈âÕ¡Õ¬à“ß©—∫æ≈—π
‡°‘¥¢÷Èπ‰¥â‰¡à∫àÕ¬π—°  —µ«å®÷ß “¡“√∂§“¥‡¥“‡°’Ë¬«°—∫Õÿ≥À¿Ÿ¡‘
Õ“°“»·µà≈–™à«ß‡«≈“¢Õß«—π‰¥â ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß™à«ß‡«≈“
∑’ËÕÿ≥À¿Ÿ¡‘ Ÿß ÿ¥¢Õß«—π  ¥—ßπ—Èπ®÷ßÕ“®‡ªìπ‰ª‰¥â∑’Ë°√–∫◊Õ¡’
§«“¡ “¡“√∂¥—ß°≈à“« ®÷ß„™â‡«≈“ à«π„À≠à„π™à«ß‡™â“·≈–‡¬Áπ
´÷Ëß¡’Õÿ≥À¿Ÿ¡‘ ∫“¬µàÕ°“√∑”°‘®°√√¡·∑–‡≈Á¡

 à«π√Ÿª·∫∫°“√·∑–‡≈Á¡„π™à«ß‡«≈“°≈“ß§◊π„°≈â‡§’¬ß
°—∫°“√»÷°…“¢Õß Somparn (2004) ‚¥¬°‘®°√√¡°“√·∑–
‡≈Á¡ à«π„À≠à‡°‘¥¢÷Èπ„π™à«ß°àÕπ‡∑’Ë¬ß§◊π ·≈–§àÕ¬Ê ≈¥≈ß
®π°√–∑—Ëß‡°◊Õ∫‰¡à¡’°“√·∑–‡≈Á¡‡≈¬√–À«à“ß‡«≈“ 02.00-
04.00 π.  ·≈–‡°‘¥¢÷ÈπÕ’°§√—Èß„π™à«ß°àÕπ¥«ßÕ“∑‘µ¬å¢÷Èπ
‡Àµÿº≈∑’Ë°√–∫◊Õ· ¥ß√Ÿª·∫∫æƒµ‘°√√¡¥—ß°≈à“«Õ“®‡°’Ë¬«¢âÕß
°—∫°“√‡ª≈’Ë¬π·ª≈ß∑“ß √’√«‘∑¬“´÷Ëß‡°’Ë¬«¢âÕß°—∫®—ßÀ«–„π
√Õ∫«—π (circadian clock) ¢Õß√à“ß°“¬ ¬°µ—«Õ¬à“ß‡™àπ °“√
 √â“ß·≈–À≈—ËßŒÕ√å‚¡π‡¡≈“‚µπ‘π (melatonin) (Ganguly
et al., 2002) ´÷Ëß§«“¡‡¢â¡¢âπ¢Õß‡¡≈“‚µπ‘π„πæ≈“ ¡“®–
Õ¬Ÿà„π√–¥—∫µË”„π™à«ß°≈“ß«—π (photophase) ·≈–®–§àÕ¬Ê ‡√‘Ë¡
‡æ‘Ë¡¢÷ÈπÀ≈—ß®“°¥«ßÕ“∑‘µ¬åµ° ·≈–∂÷ß®ÿ¥ Ÿß ÿ¥„π™à«ß°≈“ß
¢Õß°≈“ß§◊π (scotophase) (Berthelot et al., 1990) Õ¬à“ß‰√
°Áµ“¡ “‡Àµÿ∑’Ë·πà™—¥®”‡ªìπµâÕß¡’»÷°…“„π√“¬≈–‡Õ’¬¥µàÕ‰ª

®“° Figure 3(c) ·≈– 3(b) ®–‡ÀÁπ«à“™à«ß‡«≈“∑’Ë
°√–∫◊Õ∑√’∑‡¡πµå∑’Ë 1 „™â„π°“√·∑–‡≈Á¡ Ÿß ÿ¥ (peak > 30
π“∑’/™—Ë«‚¡ß)  “¡“√∂·∫àßÕÕ°‡ªìπ 2 ™à«ß‡«≈“ ‰¥â·°à 06.20-
10.00 π. ·≈– 16.00-18.00 π. „π¢≥–∑’Ë°√–∫◊Õ„π∑√’∑-
‡¡πµå∑’Ë 2 ®–„™â‡«≈“·∑–‡≈Á¡ Ÿß ÿ¥‡æ’¬ß™à«ß‡«≈“‡¥’¬«§◊Õ
18.20-23.00 π. ‚¥¬∑—Ë«‰ª —µ«å‡§’È¬«‡Õ◊ÈÕß®–æ¬“¬“¡°√–®“¬
¡◊ÈÕ¢Õß°“√°‘π‰ªµ≈Õ¥∑—Èß«—π À√◊Õ¡’√–¬–Àà“ß√–À«à“ß¡◊ÈÕ‡∑à“Ê
°—π ∑—Èßπ’È‡æ◊ËÕ„Àâ ¿“æ·«¥≈âÕ¡¿“¬„π°√–‡æ“–√Ÿ‡¡π¡’ ¿“æ
§àÕπ¢â“ß§ß∑’Ëµ≈Õ¥‡«≈“ (Phillips and Hecheimi, 1989)
·≈–‡™◊ËÕ°—π«à“°“√‡√‘Ë¡µâπ·≈–°“√ ‘Èπ ÿ¥¢Õß¡◊ÈÕ∂Ÿ°§«∫§ÿ¡¥â«¬
ªí®®—¬À≈“¬Õ¬à“ß√à«¡°—π (Forbes, 1995) ‡™àπ °“√‡ª≈’Ë¬π
·ª≈ß¿“¬„π√Ÿ‡¡π (°“√¢¬“¬µ—« °“√‡§≈◊ËÕπ‰À« §«“¡‡ªìπ
°√¥-¥à“ß ·√ß¥—πÕÕ ‚¡µ‘° À√◊Õº≈º≈‘µ¢Õß°√¥‰¢¡—π∑’Ë
√–‡À¬ßà“¬) (Provenza, 1995) À√◊Õæƒµ‘°√√¡°“√°‘π¢Õß
 —µ«å (Forbes, 1988) ‡ªìπµâπ ·µà®“°√Ÿª·∫∫°“√·∑–‡≈Á¡
¢Õß°√–∫◊Õ„π∑√’∑‡¡πµå∑’Ë 2 ¥—ß°≈à“«¢â“ßµâπ · ¥ß„Àâ‡ÀÁπ«à“
„π™à«ß‡«≈“°≈“ß§◊π æƒµ‘°√√¡Õ“®¡’∫∑∫“∑Õ¬Ÿà‡Àπ◊Õªí®®—¬
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Õ◊ËπÊ
∂÷ß·¡â«à“„π ¿“æ°“√ª≈àÕ¬ —µ«å·∑–‡≈Á¡„π·ª≈ßÀ≠â“

µ≈Õ¥ 24 ™—Ë«‚¡ß °“√‡√‘Ë¡µâπ·≈–°“√ ‘Èπ ÿ¥¢Õß°‘®°√√¡°“√
·∑–‡≈Á¡„π™à«ß°≈“ß«—π®–‡°‘¥¢÷Èπæ√âÕ¡Ê °—∫°“√¢÷Èπ·≈–°“√
µ°¢Õß¥«ßÕ“∑‘µ¬å (Orr et al., 2001) ·µà„π°“√»÷°…“§√—Èß
π’Èæ∫«à“„π¢≥–‡√‘Ë¡µâπ·≈– ‘Èπ ÿ¥°“√∑¥≈Õß ¥«ßÕ“∑‘µ¬å¢÷Èπ
·≈–µ°‡«≈“ª√–¡“≥ 05.55 π. ·≈– 18.02 π. ·≈– 06.02

π. ·≈– 17.37 π. µ“¡≈”¥—∫ ·µà°“√‡√‘Ë¡µâπ·≈–°“√ ‘Èπ ÿ¥
¢Õß°‘®°√√¡°“√·∑–‡≈Á¡‰¡à —¡æ—π∏å°—∫°“√¢÷Èπ·≈–µ°¢Õß
¥«ßÕ“∑‘µ¬å  ‡π◊ËÕß®“°„π™à«ß‡«≈“¥—ß°≈à“«°√–∫◊ÕµâÕß∂Ÿ°
‡§≈◊ËÕπ¬â“¬√–À«à“ß·ª≈ßÀ≠â“·≈–§Õ°æ—° ∑”„Àâ°“√‡√‘Ë¡µâπ
¢Õß°‘®°√√¡°“√·∑–‡≈Á¡¢Õß°√–∫◊Õ∑√’∑‡¡πµå∑’Ë 1 ·≈– 2
„π¡◊ÈÕ·√°‡°‘¥¢÷Èπ¿“¬À≈—ß®“°∑’Ë¬â“¬ —µ«åÕÕ°®“°§Õ°æ—°
‡¢â“‰ª„π·ª≈ßÀ≠â“  ·≈–°“√ ‘Èπ ÿ¥°‘®°√√¡°“√·∑–‡≈Á¡„π

Figure 5. Temporal patterns of grazing (     ) ruminating (     ) and idling (     ) behaviour by
individual swamp buffalo heifers allowed to graze either during daytime and
nighttime in period 1 (Day 18) and 2 (Day 24). Periods of movement between
paddock and corral,     .
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Somparn, P.

¡◊ÈÕ ÿ¥∑â“¬‡°‘¥¢÷Èπ°àÕππ” —µ«åÕÕ°®“°·ª≈ßÀ≠â“
 ”À√—∫æƒµ‘°√√¡°“√Õ¬Ÿà‡©¬ (Table 1 ·≈– Figure

5) ¢Õß°√–∫◊Õ∑—Èß Õß°≈ÿà¡‡°‘¥¢÷ÈππâÕ¬¡“° (< 15% ¢Õß
√–¬–‡«≈“∑—ÈßÀ¡¥∑’Ë —µ«åÕ¬Ÿà „π·ª≈ßÀ≠â“) ‚¥¬æ∫«à“°√–∫◊Õ
„π∑√’∑‡¡πµå∑’Ë 1 „™â‡«≈“Õ¬Ÿà‡©¬ π“π‡ªìπ 2 ‡∑à“ (P<0.05)
¢Õß°√–∫◊Õ„π∑√’∑‡¡πµå∑’Ë 2 ‚¥¬∑—Ë«‰ªæƒµ‘°√√¡π’È®–‡°‘¥
°√–®“¬Õ¬Ÿàµ≈Õ¥™à«ß∑’Ë —µ«åÕ¬Ÿà „π·ª≈ß ‚¥¬Õ“®®–‡°‘¥¢÷Èπ
°àÕπ À√◊Õ√–À«à“ß À√◊ÕÀ≈—ß°“√‡§’È¬«‡Õ◊ÈÕß À√◊Õ·∑–‡≈Á¡ ·µ°
µà“ß°—π‰ª„π°√–∫◊Õ·µà≈–µ—« Õ¬à“ß‰√°Áµ“¡„π°“√∑¥≈Õß§√—Èß
π’Èæƒµ‘°√√¡¥—ß°≈à“«¢Õß°√–∫◊Õ∑ÿ°µ—«‡°‘¥¢÷Èπæ√âÕ¡Ê °—π„π
™à«ß‡«≈“ª√–¡“≥ 13.00-14.00 π. ¢Õß«—π∑’Ë 23 ·≈– 24
¢Õß°“√∑¥≈Õß ́ ÷Ëß™à«ß‡«≈“¥—ß°≈à“«∂◊Õ«à“‡ªìπ™à«ß∑’Ë¡’Õÿ≥À¿Ÿ¡‘
Õ“°“» Ÿß ÿ¥¢Õß«—π ·≈– Ÿß∑’Ë ÿ¥‡¡◊ËÕ‡∑’¬∫°—∫µ≈Õ¥™à«ß‡«≈“
∑’Ë∑”°“√ —ß‡°µæƒµ‘°√√¡

Somparn ·≈–§≥– (2003) √“¬ß“π«à“‡¡◊ËÕ°√–∫◊Õ
‡°‘¥§«“¡‡§√’¬¥®“°§«“¡√âÕπ®–À¬ÿ¥·∑–‡≈Á¡·≈–≈ß·™àª≈—°
À√◊ÕÀ≈∫À“√à¡‡ß“ ·µà„π»÷°…“§√—Èßπ’È‰¡à¡’·À≈àßπÈ” ”À√—∫„Àâ
°√–∫◊Õ≈ß·™àª≈—°  ¥—ßπ—Èπ°√–∫◊Õ®÷ßæ¬“¬“¡≈¥§«“¡√âÕπ®“°
√—ß ’¥«ßÕ“∑‘µ¬å‚¥¬°“√¬◊πÕ¬Ÿà „µâ√à¡‡ß“¢Õßµâπ‰¡â ‚¥¬°√–∫◊Õ
 à«π„À≠à®–¬◊π‡©¬Ê ·∑π°“√‡§’È¬«‡Õ◊ÈÕß Conrad (1985)
√“¬ß“π«à“§«“¡√âÕπ∑’Ë‡°‘¥¢÷Èπ®“°°√–∫«π°“√¬àÕ¬Õ“À“√
(heat increment) ‡ªìπæ≈—ßß“π∑’Ë‰¡à¡’ª√–‚¬™πå ‚¥¬‡©æ“–
°—∫ —µ«å∑’ËÕ“»—¬Õ¬Ÿà „π‡¢µ√âÕπÀ√◊Õ√âÕπ™◊Èπ §«“¡√âÕπ¥—ß°≈à“«
®–‡æ‘Ë¡ Ÿß¢÷ÈπÕ¬à“ß√«¥‡√Á«¿“¬À≈—ß®“°∑’Ë —µ«å‡§’È¬«‡Õ◊ÈÕß°‘π
Õ“À“√‡¢â“‰ª 2-6 ™—Ë«‚¡ß (Webster and White, 1973)
„π™à«ß∑’Ë‡°‘¥§«“¡‡§√’¬¥‡π◊ËÕß®“°§«“¡√âÕπ  —µ«å®”‡ªìπµâÕß
√–∫“¬‡Õ“§«“¡√âÕπÕÕ°®“°√à“ß°“¬  ‚¥¬À¬ÿ¥∑”°‘®°√√¡
µà“ßÊ ∑’Ë‡°’Ë¬«¢âÕß°—∫°“√°àÕ„Àâ‡°‘¥§«“¡√âÕπ¿“¬„π√à“ß°“¬
·µàÀ“°°≈‰°µà“ßÊ ¢Õß√à“ß°“¬‰¡à “¡“√∂√–∫“¬§«“¡√âÕπ
ÕÕ°¡“‰¥âÕ¬à“ß¡’ª√– ‘∑∏‘¿“æ  ®–∑”„Àâ§«“¡√ÿπ·√ß¢Õß
§«“¡‡§√’¬¥®“°§«“¡√âÕπ‡æ‘Ë¡ Ÿß¢÷Èπ ®πÕ“®∑”„Àâ ¡¥ÿ≈¢Õß
√–∫∫µà“ßÊ ¿“¬„π√à“ß°“¬‡ ’¬‰ªÀ√◊ÕÕ“®∂÷ß¢—Èπ‡ ’¬™’«‘µ‰¥â
(Blackshaw and Blackshaw, 1994)  ¥—ßπ—Èπ°“√‡≈’È¬ß
°√–∫◊Õ·∫∫ª≈àÕ¬·∑–‡≈Á¡ ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„π™à«ß‡«≈“∑’Ë
Õÿ≥À¿Ÿ¡‘Õ“°“» Ÿß §«√®—¥À“·À≈àßπÈ”‡æ◊ËÕ„Àâ°√–∫◊Õ “¡“√∂
≈ß·™àª≈—°‰¥âµ≈Õ¥‡«≈“ ´÷ËßπÕ°®“°®–‡ªìπ«‘∏’°“√™à«¬≈¥
§«“¡‡§√’¬¥®“°§«“¡√âÕπ∑’Ë¡’ª√– ‘∑∏‘¿“æ·≈â« ¬—ß™à«¬„Àâ
°√–∫◊Õ ÿ¢ ∫“¬·≈–¡’ «— ¥‘¿“æ¥’¢÷Èπ¥â«¬

4. Õ—µ√“°“√°—¥°‘πæ◊™·≈–°“√‡¥‘π

„π√–À«à“ß°“√·∑–‡≈Á¡ °√–∫◊Õ„π∑√’∑‡¡πµå∑’Ë 1 ¡’
·π«‚πâ¡∑’Ë®–°—¥À≠â“·≈–‡¥‘π‡√Á«°«à“°√–∫◊Õ„π∑√’∑‡¡πµå∑’Ë 2
(P<0.10) ‚¥¬æ∫«à“¡’Õ—µ√“°“√°—¥°‘πæ◊™ (§√—Èß/π“∑’) ·≈–
Õ—µ√“°“√‡¥‘π (°â“«/π“∑’) ‡©≈’Ë¬‡∑à“°—∫ 43 ·≈– 39 ·≈– 10
·≈– 7 µ“¡≈”¥—∫ (Table 1)

Õ—µ√“°“√°—¥À≠â“¢Õß —µ«å·∑–‡≈Á¡®–≈¥≈ß‡¡◊ËÕ§«“¡
 Ÿß¢ÕßÀ≠â“‡æ‘Ë¡¢÷Èπ Penning ·≈–§≥– (1991) ‚¥¬∑—Ë«‰ª
·¡à‚§π¡∑’Ë·∑–‡≈Á¡À≠â“„π·ª≈ß∑’Ë¡’§«“¡ Ÿß 6-7 ´¡. ®–¡’
Õ—µ√“°“√°—¥À≠â“ ª√–¡“≥ 50-60 §√—Èß/π“∑’ (Gibb et al.,
1998) „π¢≥–∑’Ë·°–´÷Ëß·∑–‡≈Á¡À≠â“∑’Ë√–¥—∫§«“¡ Ÿß‡∑à“°—π
®–¡’Õ—µ√“°“√°—¥À≠â“ ª√–¡“≥ 70-80 §√—Èß/π“∑’ (Orr et
al., 1997)  ∂÷ß·¡â«à“√“¬ß“π°“√»÷°…“‡°’Ë¬«°—∫Õ—µ√“°“√
°—¥À≠â“¢Õß°√–∫◊Õ®–¡’Õ¬ŸàÕ¬à“ß®”°—¥  ·µà®“°°“√ —ß‡°µ
æƒµ‘°√√¡°“√·∑–‡≈Á¡¢Õß°√–∫◊Õ„π°“√∑¥≈Õßπ’È  æ∫«à“
°àÕπ∑’Ë°√–∫◊Õ®–°√–µÿ°»’√…–‡æ◊ËÕ„Àâ™‘Èπ à«π¢Õßæ◊™¢“¥ÕÕ°
®“°µâπ  à«π„À≠à°√–∫◊Õ®–„™â≈‘Èπµ«—¥™‘Èπ à«π¢Õßæ◊™µâπ Ÿß
‡¢â“ª“°°àÕπ µàÕ®“°π—Èπ®÷ß„™â‡æ¥“π·¢Áß·≈–øíπß—∫ ·µà„π
°“√·∑–‡≈Á¡™‘Èπ à«π¢Õßæ◊™∑’Ë¡’µâπ —Èπ¡“°Ê  °√–∫◊Õ®–„™â
‡æ¥“π·¢Áß·≈–øíπß—∫‚¥¬µ√ß ¥—ßπ—Èπ®÷ß∑”„ÀâÕ—µ√“°“√°—¥
À≠â“ —Èπ‡√Á«°«à“À≠â“ Ÿß ‚¥¬Õ“® Ÿß∂÷ß 60 §√—Èß/π“∑’ ‡™àπ
‡¥’¬«°—∫‚§

5. °“√‡æ‘Ë¡πÈ”Àπ—°µ—«

®“° Table 1 · ¥ß„Àâ‡ÀÁπ«à“µ≈Õ¥™à«ß°“√∑¥≈Õß
°√–∫◊Õ∑—Èß Õß°≈ÿà¡¡’°“√‡æ‘Ë¡πÈ”Àπ—°µ—«·µ°µà“ßÕ¬à“ß‰¡à¡’π—¬
 ”§—≠ (P>0.10) ∂÷ß·¡â«à“§«“¡·µ°µà“ß¢Õß°“√‡ª≈’Ë¬π·ª≈ß
µ≈Õ¥™à«ß∑¥≈ÕßÕ“®‰¡à™—¥‡®π‡π◊ËÕß®“°°“√∑¥≈Õß —Èπ‡°‘π
‰ªÀ√◊Õ®”π«π´È”πâÕ¬‡°‘π‰ª  ·µà®“°°“√∑’ËπÈ”Àπ—°µ—«¢Õß
°√–∫◊Õ∑—Èß Õß°≈ÿà¡‡æ‘Ë¡¢÷Èπ·µ°µà“ß°—π‰¡à¡“°π—° (ª√–¡“≥
2.5 °°.) · ¥ß„Àâ‡ÀÁπ«à“ª√‘¡“≥Õ“À“√∑’Ë°√–∫◊Õ∑—Èß Õß°≈ÿà¡
°‘π‰¥â „π·µà≈–«—π„°≈â‡§’¬ß°—π Õß§åª√–°Õ∫∑’Ë‡°’Ë¬«¢âÕß°—∫
ª√‘¡“≥Õ“À“√∑’Ë°‘π‰¥â„π·µà≈–«—π (daily intake) ¢Õß —µ«å
∑’Ëª≈àÕ¬·∑–‡≈Á¡  ª√–°Õ∫¥â«¬  √–¬–‡«≈“„π°“√·∑–‡≈Á¡
πÈ”Àπ—°¢Õßæ◊™Õ“À“√ —µ«å∑’Ë°—¥„π·µà≈–§√—Èß (bite mass)
À√◊Õ¢π“¥§” ·≈–Õ—µ√“°“√°—¥°‘πæ◊™ (Rook, 2000) ¥—ßπ—Èπ
°“√∑’Ë°√–∫◊Õ„π∑√’∑‡¡πµå∑’Ë 2 „™â‡«≈“„π°“√·∑–‡≈Á¡ —Èπ°«à“
·≈–¡’Õ—µ√“°“√°—¥À≠â“™â“°«à“°√–∫◊Õ„π∑√’∑‡¡πµå∑’Ë 1 Õ“®
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‡ªìπ‰ª‰¥â∑’Ë°√–∫◊Õ„π∑√’∑‡¡πµå∑’Ë 2 æ¬“¬“¡√—°…“√–¥—∫°“√
°‘π„Àâ‡ªìπ‰ªµ“¡§«“¡µâÕß°“√¢Õß√à“ß°“¬‚¥¬°“√°—¥À≠â“„Àâ
™â“≈ß ‡æ◊ËÕ‡æ‘Ë¡¢π“¥§”„Àâ¡’πÈ”Àπ—°¡“°¢÷Èπ (Penning et
al., 1991; Phillips, 2002)

®“°°“√√“¬ß“π¢Õß Ayantunde ·≈–§≥– (2002)
æ∫«à“‚§ “¡“√∂‡≈◊Õ°°‘πæ◊™Õ“À“√ —µ«å„π·ª≈ßÀ≠â“„π™à«ß
‡«≈“°≈“ß§◊π‰¥â¥’‡∑à“°—∫™à«ß‡«≈“°≈“ß«—π  ‡™àπ‡¥’¬«°—∫
Arnold (1966) √“¬ß“π«à“°“√¡Õß‡ÀÁπ¡‘‰¥â¡’∫∑∫“∑À≈—°
µàÕ°“√‡≈◊Õ°°‘π à«πµà“ßÊ ¢Õßæ◊™¢Õß —µ«å·∑–‡≈Á¡  ·µà
Õ¬à“ß‰√°Áµ“¡°“√∑’Ë —µ«å°’∫ (ungulates) ¡’≈Ÿ°µ“¢π“¥„À≠à
®–∑”„Àâ· ß «à“ß “¡“√∂‡¢â“‰ª„πµ“‰¥â¡“°°«à“¡πÿ…¬å 2-3
‡∑à“ (Kiley-Worthington and Plain, 1983) πÕ°®“°π’È
µ“¢Õß —µ«å°’∫¬—ß¡’Õ«—¬«–æ‘‡»… À√◊Õ Tapetum lucidum
Fibrosum ´÷Ëß “¡“√∂™à«¬ –∑âÕπ· ß∑’Ëºà“π®Õµ“°≈—∫‰ª
 Ÿà®Õµ“Õ’°§√—ÈßÀπ÷Ëß ∑”„Àâ§«“¡‰«µàÕ· ß¢Õßµ“‡æ‘Ë¡ Ÿß¢÷Èπ
(Ollivier et al., 2004) ¥—ßπ—Èπ®÷ß‡ªìπ‰ª‰¥â∑’Ë°√–∫◊ÕÕ“®
‡§¬‡ªìπ —µ«åÀ“°‘π„π‡«≈“°≈“ß§◊π¡“°àÕπ (Walls, 1967)
∂÷ß·¡â«à“„π ¿“æ°“√‡≈’È¬ß·∫∫ª√–≥’µ´÷Ëßª≈àÕ¬„Àâ°√–∫◊Õ
·∑–‡≈Á¡Õ¬à“ßÕ‘ √–„π·ª≈ßÀ≠â“ °√–∫◊Õ®–„™â‡«≈“ à«π„À≠à
À“Õ“À“√„π™à«ß‡«≈“°≈“ß«—π ·µà§«“¡ “¡“√∂¡Õß‡ÀÁπ„π
‡«≈“°≈“ß§◊π°Á¬—ß§ßÕ¬Ÿà°—∫°√–∫◊Õ  ‚¥¬‡©æ“–Õ¬à“ß¬‘Ëß„π™à«ß
∑’Ë¡’· ß «à“ß®“°¥«ß®—π∑√å Õ“®™à«¬„Àâ°“√¡Õß‡ÀÁπ·≈–§âπÀ“
Õ“À“√¢Õß°√–∫◊Õ„π™à«ß‡«≈“°≈“ß§◊π∑”‰¥â¥’¢÷Èπ (Somparn,
2004)

®“°°“√»÷°…“°àÕπÀπâ“π’È Somparn (2004) √“¬ß“π
«à“°√–∫◊Õª≈—° “«∑’Ëª≈àÕ¬·∑–‡≈Á¡„π·ª≈ßÀ≠â“º ¡µ≈Õ¥
24 ™—Ë«‚¡ß „™â‡«≈“„π°“√·∑–‡≈Á¡‡©≈’Ë¬Õ¬Ÿà„π™à«ß 460-490
π“∑’ ´÷Ëß„°≈â‡§’¬ß°—∫√–¬–‡«≈“·∑–‡≈Á¡¢Õß°√–∫◊Õ„π
∑√’∑‡¡πµå∑’Ë 1 Õ¬à“ß‰√°Áµ“¡°√–∫◊Õ∑’Ëª≈àÕ¬µ≈Õ¥ 24 ™—Ë«‚¡ß
®–„™â‡«≈“„π°“√·∑–‡≈Á¡„π™à«ß°≈“ß§◊πª√–¡“≥ 10-30%
¢Õß√–¬–‡«≈“∑’Ë „™â „π°“√·∑–‡≈Á¡∑—ÈßÀ¡¥ ´÷Ëß®“°æƒµ‘°√√¡
¥—ß°≈à“«Õ“®‡ªìπ‰ª‰¥â∑’Ë°√–∫◊Õæ¬“¬“¡°√–®“¬¡◊ÈÕ¢Õß°“√
·∑–‡≈Á¡ÕÕ°‰ªµ≈Õ¥∑—Èß«—π ‡æ◊ËÕ√—°…“ ¿“æ·«¥≈âÕ¡¿“¬„π
°√–‡æ“–√Ÿ‡¡π„Àâ§àÕπ¢â“ß§ß∑’Ë  ®“°º≈°“√»÷°…“„π§√—Èßπ’È
À“°ª√‘¡“≥Õ“À“√∑’Ë°√–∫◊Õ∑—Èß Õß°≈ÿà¡°‘π‰¥â‰¡à·µ°µà“ß°—π
¡“°π—° ‡π◊ËÕß¡“®“°‡Àµÿº≈∑’Ë°≈à“«¡“·≈â«¢â“ßµâπ ©–π—Èπ°“√
ª≈àÕ¬°√–∫◊Õ·∑–‡≈Á¡‡©æ“–‡«≈“°≈“ß§◊π ·≈–¡’°“√‡ √‘¡
Õ“À“√À¬“∫§ÿ≥¿“æ¥’„Àâ°—∫°√–∫◊Õ¿“¬„π§Õ°æ—°„π™à«ß‡«≈“

°≈“ß«—π ®÷ß‡ªìπÕ’°∑“ß‡≈◊Õ°Àπ÷Ëß„π°“√®—¥°“√‡≈’È¬ß°√–∫◊Õ
„π™à«ß‡«≈“∑’Ë ¿“æÕ“°“»„π™à«ß‡«≈“°≈“ß«—π‰¡à‡Õ◊ÈÕÕ”π«¬
µàÕ°“√·∑–‡≈Á¡„π·ª≈ßÀ≠â“

 √ÿªº≈°“√∑¥≈Õß

®“°º≈°“√»÷°…“„π§√—Èßπ’È æ∫«à“ °√–∫◊Õ∑’Ëª≈àÕ¬
·∑–‡≈Á¡„π™à«ß‡«≈“°≈“ß«—π„™â‡«≈“„π°“√·∑–‡≈Á¡π“π°«à“
(P<0.05) ®”π«π¡◊ÈÕ¡“°°«à“ (P<0.05) ·≈–¡’·π«‚πâ¡∑’Ë
®–°—¥°‘πÀ≠â“·≈–‡¥‘π„π¢≥–·∑–‡≈Á¡‡√Á«°«à“ (P<0.10) „π
™à«ß‡«≈“°≈“ß§◊π  „π¢≥–∑’Ë°√–∫◊Õ∑’Ëª≈àÕ¬·∑–‡≈Á¡„π™à«ß
‡«≈“°≈“ß§◊π„™â‡«≈“„π°“√‡§’È¬«‡Õ◊ÈÕßπ“π°«à“ (P<0.001)
 ”À√—∫°“√‡æ‘Ë¡πÈ”Àπ—°µ—«µ≈Õ¥™à«ß 20 «—π¢Õß°“√∑¥≈Õß
¢Õß°√–∫◊Õ∑—Èß Õß°≈ÿà¡æ∫«à“·µ°µà“ßÕ¬à“ß‰¡à¡’π—¬ ”§—≠
®“°°“√∑’Ë°√–∫◊Õ≈¥√–¬–‡«≈“„π°“√·∑–‡≈Á¡≈ß‡¡◊ËÕª≈àÕ¬
·∑–‡≈Á¡„π™à«ß‡«≈“°≈“ß§◊π · ¥ß„Àâ‡ÀÁπ«à“°√–∫◊Õæ¬“¬“¡
™¥‡™¬ª√‘¡“≥Õ“À“√∑’Ë°‘π‰¥â„Àâ‡æ’¬ßæÕ ¥â«¬°“√°—¥°‘πÀ≠â“
„Àâ™â“≈ß  ·≈–‡æ‘Ë¡¢π“¥¢Õß§”  (bite  mass)  „Àâ„À≠à¢÷Èπ
‡æ◊ËÕ∑’Ë®–√—°…“√–¥—∫°“√°‘π‰¥â„Àâ „°≈â‡§’¬ß°—∫°√–∫◊Õ∑’Ëª≈àÕ¬
·∑–‡≈Á¡„π™à«ß‡«≈“°≈“ß«—π

¢âÕ‡ πÕ·π–

1. º≈®“°»÷°…“«‘®—¬§√—Èßπ’È  ‡ªìπ‡æ’¬ß°“√»÷°…“
‡∫◊ÈÕßµâπ‡æ◊ËÕ„™â‡ªìπ·π«∑“ß„π°“√®—¥°“√ª≈àÕ¬°√–∫◊Õª≈—°
·∑–‡≈Á¡„π™à«ß∑’Ë ¿“æ·«¥≈âÕ¡„π™à«ß‡«≈“°≈“ß«—π‰¡à
‡À¡“– ¡µàÕ°“√ª≈àÕ¬ —µ«å·∑–‡≈Á¡ (Õ“°“»√âÕπ®—¥) ·≈–
‡π◊ËÕß®“°°“√∑¥≈Õß§√—Èßπ’È¡’¢âÕ®”°—¥∑—Èß„π¥â“πß∫ª√–¡“≥
·≈–·√ßß“π √«¡∑—Èß‡°‘¥§«“¡º—π·ª√¢Õß ¿“æÕ“°“»„π
™à«ß‡µ√’¬¡°“√∑¥≈Õß ∑”„ÀâΩπµ°≈à“™â“·≈–‰¡à ¡Ë”‡ ¡Õ ´÷Ëß
°“√∑¥≈Õß®”‡ªìπµâÕß„™âπÈ”Ωπ„π°“√ª≈Ÿ°À≠â“ ”À√—∫°√–∫◊Õ
®÷ß∑”„Àâ®”π«π —µ«å„π°“√∑¥≈ÕßπâÕ¬·≈–√–¬–‡«≈“„π°“√
∑¥≈Õß —Èπ  ·≈–º≈°“√∑¥≈Õß„π¥â“π°“√„Àâº≈º≈‘µ (°“√
‡æ‘Ë¡πÈ”Àπ—°µ—«) ¢Õß°√–∫◊Õ¬—ß‰¡à™—¥‡®π  ©–π—Èπ§«√∑”°“√
∑¥≈Õß„Àâ¡’√–¬–‡«≈“π“π¢÷Èπ (Õ¬à“ßπâÕ¬ 4 ‡¥◊Õπ) „™â
®”π«π —µ«å∑¥≈Õß (´È”) ¡“°¢÷Èπ

2. §«√¡’°“√»÷°…“‡æ‘Ë¡‡µ‘¡‡°’Ë¬«°—∫ª√‘¡“≥ §ÿ≥§à“
∑“ß‚¿™π– ™π‘¥À√◊Õ à«πµà“ßÊ ¢Õßæ◊™Õ“À“√ —µ«å∑’Ë°√–∫◊Õ
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‡≈◊Õ°°‘π„π™à«ß‡«≈“µà“ßÊ ¢Õß«—π √–¬–∑“ß„π°“√‡¥‘π·≈–
√–¬–Àà“ß√–À«à“ß —µ«å·µà≈–µ—«„π·µà≈–™à«ß‡«≈“¢Õß«—π ‚¥¬
‡©æ“–„π™à«ß°≈“ß§◊π √«¡∑—Èßªí®®—¬Õ◊ËπÊ ∑’ËÕ“® àßº≈°√–∑∫
µàÕ°“√°‘π‰¥â¢Õß°√–∫◊Õ„π ¿“æ°“√ª≈àÕ¬·∑–‡≈Á¡  ´÷Ëß
¢âÕ¡Ÿ≈‡À≈à“π—Èπ®–™à«¬„Àâº≈°“√∑¥≈Õß¡’§«“¡™—¥‡®π¡“°¢÷Èπ
·≈– “¡“√∂π”‰ª¢¬“¬º≈„™âª√–‚¬™πå‰¥â°«â“ß¢«“ß¢÷Èπ

°‘µ‘°√√¡ª√–°“»

ºŸâ«‘®—¬¢Õ¢Õ∫§ÿ≥»Ÿπ¬å«‘®—¬·≈–∫”√ÿßæ—π∏ÿå —µ«å ÿ√‘π∑√å
°Õß∫”√ÿßæ—π∏ÿå —µ«å  °√¡ª»ÿ —µ«å  ∑’ËÕπÿ‡§√“–Àå„Àâ„™â·ª≈ß
∑¥≈Õß·≈–°√–∫◊Õ∑¥≈Õß  §ÿ≥ ÿæ√™—¬ øÑ“√’  §ÿ≥¿Ÿ«¥≈
∫ÿ≠≠ƒ∑∏‘Ï  ·≈–‡®â“Àπâ“∑’Ë¢Õß»Ÿπ¬å«‘®—¬·≈–∫”√ÿßæ—π∏ÿå —µ«å
 ÿ√‘π∑√å∑ÿ°∑à“π∑’Ë„Àâ°“√™à«¬‡À≈◊Õ‡ªìπÕ¬à“ß¥’µ≈Õ¥°“√∑¥≈Õß
ºŸâ™à«¬»“ µ√“®“√¬å ”‡π“«å ‡ “«°ÿ≈  ·≈–ºŸâ™à«¬»“ µ√“®“√¬å
À∑—¬√—µπå ‡ “«°ÿ≈ ¡À“«‘∑¬“≈—¬√“™¡ß§≈«‘∑¬“‡¢µ ÿ√‘π∑√å
∑’ËÕπÿ‡§√“–Àå „Àâ¬◊¡µŸâÕ∫ ”À√—∫Õ∫µ—«Õ¬à“ßæ◊™Õ“À“√ —µ«å
π—°»÷°…“™—Èπªï∑’Ë 4  ¿“§«‘™“‡∑§‚π‚≈¬’°“√‡°…µ√  §≥–
«‘∑¬“»“ µ√å·≈–‡∑§‚π‚≈¬’ ·≈–§ÿ≥Õπÿ™“µ‘ ·´àµ—Èß π—°»÷°…“
ª√‘≠≠“‚∑ “¢“‡°…µ√¬—Ëß¬◊π ∑’Ë™à«¬„π°“√ —ß‡°µæƒµ‘°√√¡
°√–∫◊Õ  ‡°Á∫µ—«Õ¬à“ßæ◊™Õ“À“√ —µ«å  ·≈–«‘‡§√“–Àå¢âÕ¡Ÿ≈∫“ß
 à«π ¿“§«‘™“‡∑§‚π‚≈¬’°“√‡°…µ√ §≥–«‘∑¬“»“ µ√å·≈–
‡∑§‚π‚≈¬’ ∑’Ë „Àâ°“√ π—∫ πÿπß∫«‘®—¬∫“ß à«π  ·≈–¡À“-
«‘∑¬“≈—¬∏√√¡»“ µ√å∑’Ë „Àâ∑ÿπ π—∫ πÿπµ≈Õ¥°“√∑¥≈Õß (∑ÿπ
«‘®—¬‡ √‘¡À≈—° Ÿµ√)
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