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∫∑§—¥¬àÕ: °“√∑¥≈Õß„π§√—Èßπ’È¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ»÷°…“º≈¢Õß‚¿™π–‚ª√µ’π·≈–æ≈—ßß“π∑’Ë°‘π‰¥âµàÕ ¡√√∂π–°“√‡®√‘≠

‡µ‘∫‚µ·≈–§à“™’«‡§¡’„π‡≈◊Õ¥¢Õß‚§π¡√–¬–√ÿàπ∑’Ë‰¥â√—∫µâπÕâÕ¬‡ªìπÕ“À“√À¬“∫À≈—° „™â‚§π¡æ—π∏ÿå≈Ÿ°º ¡‚Œ ‰µ≈åø√’

‡™’Ë¬π§≈–‡æ» (‡æ»ºŸâ 12 µ—« ·≈–‡æ»‡¡’¬ 12 µ—«) √–¬–√ÿàπ ®”π«π 24 µ—« (πÈ”Àπ—°‡©≈’Ë¬ 144.1+11.0 °°. Õ“¬ÿ‡©≈’Ë¬ 9+1.2

‡¥◊Õπ) «“ß·ºπ°“√∑¥≈Õß·∫∫ randomized complete block design ®”π«π 4 ́ È” ‚¥¬„™âπÈ”Àπ—°√à“ß°“¬‡ªìπ∫≈ÁÕ° ∑”°“√

®—¥ªí®®—¬∑¥≈Õß·∫∫ 3 X 2 factorial ´÷Ëß®–ª√–°Õ∫¥â«¬ªí®®—¬¢Õß√–¥—∫‚¿™π–‚ª√µ’π∑’Ë°‘π‰¥â 3 √–¥—∫§◊Õ 6, 10 ·≈–

14 gCP/kgW0.75/d √à«¡°—∫ªí®®—¬¢Õß√–¥—∫æ≈—ßß“π∑’Ë°‘π‰¥â 2 √–¥—∫§◊Õ 792 ·≈– 885 kJ ME/kgW0.75/d  ÿà¡ —µ«å„Àâ‰¥â√—∫

Õ“À“√ªí®®—¬∑¥≈Õß·µ°µà“ß°—π 6 ·∫∫ æ∫«à“ ‚§∑’Ë‰¥â√—∫Õ“À“√∑’Ë¡’√–¥—∫‚¿™π–‚ª√µ’π Ÿß¢÷Èπ¡’º≈µàÕ°“√‡æ‘Ë¡¢÷Èπ¢Õß

§à“ ª√‘¡“≥°“√°‘π‰¥â«—µ∂ÿ·Àâß·≈–Õ‘π∑√’¬«—µ∂ÿ Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ‡©≈’Ë¬µàÕ«—π‡æ‘Ë¡¢÷Èπ·∫∫ curvilinear ·≈–¡’º≈µàÕ

°“√‡æ‘Ë¡¢÷Èπ¢Õß§à“ª√‘¡“≥¬Ÿ‡√’¬‰π‚µ√‡®π·≈–§à“ª√‘¡“≥πÈ”µ“≈°≈Ÿ‚§ „π°√–· ‡≈◊Õ¥ (P<0.01) ¥—ßπ—Èπ°“√®—¥ Ÿµ√Õ“À“√

„Àâ¡’§«“¡ ¡¥ÿ≈¬å·≈–¡’‚¿™π–∑’Ë‡À¡“– ¡§◊Õ ¡’‚ª√µ’π√–¥—∫°≈“ß (10 gCP/kgW0.75) ·≈–æ≈—ßß“π√–¥—∫ Ÿß (885 kJ ME/

kgW0.75) ¡’º≈∑”„Àâ‚§¡’Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ‡©≈’Ë¬µàÕ«—π¡“°∑’Ë ÿ¥‡∑à“°—∫ 710 °√—¡/µ—«/«—π ·≈–ª√—∫ª√ÿß‡æ‘Ë¡ ¡√√∂π–

°“√‡®√‘≠‡µ‘∫‚µ‰¥â

§” ”§—≠: ‚§π¡, æ≈—ßß“π, °“√‡®√‘≠‡µ‘∫‚µ, ‚ª√µ’π, µâπÕâÕ¬

Abstract: Twenty four growing Holstein crossbred dairy cattle (average weight 144.1+11.0 kg; average age 9+1.2
month) were used in a feeding trial to determine the effect of dietary energy and protein intake on feed intake and
weight gain and blood metabolites of the cattle fed whole sugarcane forage based diets. Treatments were applied
according to a 3 x 2 factorial arrangement in a randomized complete block design. Dietary treatments were assigned
to containing crude protein (CP) intake either 6, 10 or 14 gCP/kgW0.75/d. and metabolizable energy (ME) intake
either 792 or 885 kJ ME/kgW0.75/d. Higher dietary CP intake level increased dry matter and organic matter intake.
Average daily gain (ADG) was increased curvilinear by dietary protein intake levels. High level of dietary CP intake
resulted in high blood urea nitrogen and blood glucose (P<0.01). In conclusion, dried whole sugarcane could be used
as a roughage for growing Holstein crossbred dairy cattle, and the optimum nutrient level was of protein (10 gCP/
kgW0.75) and energy (885 kJ ME/kgW0.75) for maximum weight gain of 710 gram per day and improvement growth
performance.
Keywords: dairy cattle, energy, growth, protein, sugarcane forage
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∫∑π”

‡π◊ËÕß®“°µâπ∑ÿπ„π°“√‡≈’È¬ß —µ«å‚¥¬‡©æ“–‚§π¡

‡ªìπµâπ∑ÿπ∑“ß¥â“πÕ“À“√¡“°°«à“ 70 ‡ªÕ√å‡´Áπµå

πÕ°®“°π’È·≈â«„π™à«ßƒ¥Ÿ·≈âß‡°…µ√°√ºŸâ‡≈’È¬ß‚§π¡

¡—°ª√– ∫°—∫ªí≠À“°“√¢“¥·§≈π·À≈àßÕ“À“√À¬“∫

∑—Èß„π¥â“πª√‘¡“≥·≈–¡’§ÿ≥¿“æµË” ¥—ßπ—Èπ®÷ß¡’§«“¡

®”‡ªìπµâÕß¡’°“√»÷°…“«‘®—¬‡æ◊ËÕÀ“·À≈àß¢ÕßÕ“À“√

À¬“∫∑“ß‡≈◊Õ°„À¡à ́ ÷ËßµâπÕâÕ¬ (Saccharum officinarum)

‡ªìπæ◊™∑’Ë¡’»—°¬¿“æ Ÿß„π°“√π”¡“„™â‡ªìπ·À≈àß¢Õß

Õ“À“√À¬“∫‡≈’È¬ß —µ«å ‡π◊ËÕß®“°ÕâÕ¬‡ªìπæ◊™∑’Ë¡’§«“¡

 “¡“√∂„π°“√∑π·≈âß·≈– “¡“√∂‡ª≈’Ë¬πæ≈—ßß“π

· ß‡æ◊ËÕ —ß‡§√“–Àå‡ªìπæ≈—ßß“π‡§¡’·≈â« – ¡‰«â„π

≈”µâπ‰¥â¥’ πÕ°®“°π’È·≈â«¬—ß¡’º≈º≈‘µ¡«≈™’«¿“æ

(biomass)  Ÿß (Sommart et al., 2005) ‚¥¬ Kawashima

(2000) √“¬ß“π«à“ º≈º≈‘µæ≈—ßß“π®“°µâπÕâÕ¬ Ÿß

°«à“¡—π ”ª–À≈—ß·≈–À≠â“√Ÿ´’Ë ¡’§à“‡∑à“°—∫ 27,219

10,886 ·≈– 8,500 MJ ME/‰√à µ“¡≈”¥—∫ ‚¥¬ °ƒµæ≈

·≈– §≥‘π (2547°) ‰¥â√“¬ß“π«à“ °“√„™âµâπÕâÕ¬À¡—°

∑¥·∑π°“√„™âø“ß¢â“«‡ªìπ·À≈àßÕ“À“√À¬“∫ ”À√—∫

°“√‡≈’È¬ß‚§π¡ “«‰¥â‡ªìπÕ¬à“ß¥’  ‚¥¬‰¡à¡’º≈µàÕª√‘¡“≥

°“√°‘πÕ“À“√ æƒµ‘°√√¡°“√‡§’È¬«‡Õ◊ÈÕß √Ÿª·∫∫

°“√À¡—°·≈–º≈º≈‘µ ÿ¥∑â“¬®“°°“√À¡—° ·≈–Õ—µ√“

°“√‡®√‘≠‡µ‘∫‚µ‡©≈’Ë¬µàÕ«—π ‰¡à¡’º≈‡ ’¬À“¬µàÕ ÿ¢¿“æ

‚§π¡ ´÷Ëß Õ¥§≈âÕß°—π°—∫√“¬ß“π¢Õß °ƒµæ≈ ·≈–

§≥‘π (2547¢) ∑’Ë„™âµâπÕâÕ¬À¡—°Õ“¬ÿ 12 ‡¥◊Õπ  “¡“√∂

„™â‡ªìπ·À≈àßæ◊™Õ“À“√ —µ«å„π Ÿµ√Õ“À“√‚§√–¬–√’¥π¡

·≈–¡’§«“¡ “¡“√∂„™â∑¥·∑πø“ß¢â“«‰¥â‡ªìπÕ¬à“ß¥’

‚¥¬‰¡à¡’º≈‡ ’¬µàÕª√‘¡“≥°“√°‘π‰¥â °“√¬àÕ¬‰¥â¢Õß

‚¿™π– ª√‘¡“≥·≈–Õß§åª√–°Õ∫∑“ß‡§¡’¢ÕßπÈ”π¡

°“√‡ª≈’Ë¬π·ª≈ßπÈ”Àπ—°µ—«·≈–§à“§–·ππ§«“¡ ¡∫Ÿ√≥å

√à“ß°“¬

πÕ°®“°π’È·≈â«ª√–‡∑»‰∑¬¬—ß¡’§«“¡®”‡ªìπµâÕß°“√

°“√æ—≤π“√–∫∫°“√„ÀâÕ“À“√‚§π¡ ‡π◊ËÕß®“°∑’Ëºà“π¡“

π—°«‘®—¬ π—°«‘™“°“√ √«¡∂÷ß‡°…µ√°√„πª√–‡∑»‰∑¬

¬—ß§ßÕâ“ßÕ‘ß¡“µ√∞“π°“√„ÀâÕ“À“√‚§π¡·≈–§à“

§«“¡µâÕß°“√¢Õß√–¥—∫‚¿™π–‚ª√µ’π·≈–æ≈—ßß“π∑’Ë

°‘π‰¥â®“°‚§ “¬æ—π∏ÿå∑’Ë‡≈’È¬ß„πµà“ßª√–‡∑» (NRC, 2001

and ARC, 1980) ́ ÷Ëß¡’§«“¡·µ°µà“ß°—π∑—Èß “¬æ—π∏ÿå¢Õß

 —µ«å   ¿“æ¿Ÿ¡‘Õ“°“»  ‘Ëß·«¥≈âÕ¡·≈–«—µ∂ÿ¥‘∫Õ“À“√

∑’Ë„™â‡≈’È¬ß  àßº≈°√–∑∫µàÕ°“√„Àâº≈º≈‘µ¢Õß —µ«å

µË”°«à“∑’Ë§“¥‰«â‰¥â À√◊Õ‡°‘¥°“√ Ÿ≠‡ ’¬∑“ß‡»√…∞°‘®

„π à«π∑’Ë‡°‘π·≈– —µ«å‰¡à‰¥â„™âª√–‚¬™πå ¥—ßπ—ÈπÀ“°

 “¡“√∂„Àâª√‘¡“≥°“√°‘πÕ“À“√À√◊Õ‚¿™π–∑’Ëµ√ß°—∫

§«“¡µâÕß°“√¢Õß “¬æ—π∏ÿå‚§π¡∑’Ë‡≈’È¬ß„π ¿“æ

Õ“°“»‡¢µ√âÕπ™◊Èπ¢Õßª√–‡∑»‰∑¬‰¥â  àßº≈∑”„Àâ

 ¿“«–°√–∫«π°“√À¡—°„π°√–‡æ“–À¡—°¡’§«“¡

 “¡“√∂„π°“√¬àÕ¬‰¥â¥’ ·≈–∑”„Àâª√– ‘∑∏‘¿“æ„π

°“√º≈‘µ —µ«åµ√ßµ“¡æ—π∏ÿ°√√¡¢Õß “¬æ—π∏ÿå‰¥â ·µà

‡π◊ËÕß®“°ß“π«‘®—¬‡°’Ë¬«°—∫º≈¢Õß√–¥—∫‚¿™π–‚ª√µ’π

·≈–æ≈—ßß“π∑’Ë°‘π‰¥â „π‚§π¡√ÿàπ∑’Ë‡≈’È¬ß„π ¿“æÕ“°“»

√âÕπ™◊Èπ¢Õßª√–‡∑»‰∑¬¬—ß¡’¢âÕ¡Ÿ≈Õ¬ŸàÕ¬à“ß®”°—¥

(Õπ—π∑å, 2547) ¥—ßπ—Èπ°“√∑¥≈Õß„π§√—Èßπ’È®÷ß¡’«—µ∂ÿª√– ß§å

‡æ◊ËÕ»÷°…“º≈¢Õß√–¥—∫‚ª√µ’π·≈–æ≈—ßß“π∑’Ë°‘π‰¥âµàÕ

 ¡√√∂π–°“√‡®√‘≠‡µ‘∫‚µ„π‚§π¡√ÿàπæ—π∏ÿå≈Ÿ°º ¡

‚Œ ‰µ≈åø√’‡™’Ë¬π∑’Ë‰¥â√—∫µâπÕâÕ¬µ“°·Àâß‡ªìπÕ“À“√

À¬“∫À≈—°

«‘∏’°“√»÷°…“

°“√∑¥≈Õß§√—Èßπ’È„™â‚§π¡æ—π∏ÿå≈Ÿ°º ¡‚Œ ‰µ≈å

ø√’‡™’Ë¬π§≈–‡æ» (‡æ»ºŸâ 12 µ—« ·≈–‡æ»‡¡’¬ 12 µ—«)

√–¬–√ÿàπ ®”π«π 24 µ—« (πÈ”Àπ—°‡©≈’Ë¬ 144.1+11.0 °°.

Õ“¬ÿ‡©≈’Ë¬ 9+1.2 ‡¥◊Õπ) ‡≈’È¬ß„π§Õ°¢—ß‡¥’Ë¬« ∑’Ë¡’

πÈ” –Õ“¥ ·√à∏“µÿ°âÕπ ·≈–Õ“À“√µ≈Õ¥‡«≈“∑¥≈Õß

∑”°“√ª√—∫ —µ«å∑¥≈Õß‡¢â“°—∫ ¿“æ°“√∑¥≈Õß·≈–

Õ“À“√∑¥≈Õßπ“π 15 «—π „Àâ¬“ ECOMETIN °”®—¥

æ¬“∏‘¿“¬πÕ°-„π √à«¡°—∫°“√©’¥«‘µ“¡‘π A,D
3
,E ·≈â«

‡√‘Ë¡∑¥≈Õß·≈–‡°Á∫¢âÕ¡Ÿ≈ «“ß·ºπ°“√∑¥≈Õß·∫∫

Randomized complete block design (RCBD) ®”π«π

4 ́ È” ‚¥¬„™â‡æ»‡ªìπ∫≈ÁÕ° ∑”°“√®—¥ªí®®—¬∑¥≈Õß·∫∫

3 X 2 ·ø§∑Õ‡√’¬≈ (Factorial) ª√–°Õ∫¥â«¬ªí®®—¬¢Õß

√–¥—∫‚¿™π–‚ª√µ’π∑’Ë°‘π‰¥â 3 √–¥—∫§◊Õ 6, 10 ·≈– 14

gCP/kgW0.75/d √à«¡°—∫ªí®®—¬¢Õß√–¥—∫æ≈—ßß“π∑’Ë°‘π‰¥â
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2 √–¥—∫§◊Õ 792.45 ·≈– 884.92 kJ ME/kgW0.75/d

·≈â« ÿà¡„Àâ —µ«å∑¥≈Õß‰¥â√—∫ Ÿµ√Õ“À“√ªí®®—¬∑¥≈Õß

∑’Ë·µ°µà“ß°—π 6 ·∫∫ §◊Õ (1) ‚ª√µ’πµË”-æ≈—ßß“πµË”

(2) ‚ª√µ’π°≈“ß-æ≈—ßß“πµË” (3) ‚ª√µ’π Ÿß-æ≈—ßß“πµË”

(4) ‚ª√µ’πµË”-æ≈—ßß“π Ÿß (5) ‚ª√µ’π°≈“ß-æ≈—ßß“π Ÿß

·≈– (6) ‚ª√µ’π Ÿß-æ≈—ßß“π Ÿß ‚¥¬°“√„ÀâÕ“À“√

·∫∫º ¡√«¡ (total mixed ration, TMR) „™âµâπÕâÕ¬

µ“°·Àâß (dried whole sugar cane) ‡ªìπ·À≈àß¢Õß

Õ“À“√À¬“∫À≈—°  —¥ à«πª√‘¡“≥·≈–Õß§åª√–°Õ∫

∑“ß‡§¡’¢ÕßÕ“À“√∑¥≈Õß (Table 1) ‚¥¬∑”°“√

‡≈’È¬ß‚§„Àâ‰¥â√—∫Õ“À“√∑¥≈Õß‡ªìπ√–¬–‡«≈“π“π

42 «—π ∑”°“√∑¥≈Õß·≈–‡°Á∫¢âÕ¡Ÿ≈‡≈’È¬ß —µ«å ¿“§«‘™“

 —µ«»“ µ√å §≥–‡°…µ√»“ µ√å ¡À“«‘∑¬“≈—¬¢Õπ·°àπ

∫—π∑÷°ª√‘¡“≥°“√°‘πÕ“À“√¢Õß‚§·µà≈–µ—«∑ÿ°«—π

‚¥¬°“√™—ËßπÈ”Àπ—°Õ“À“√∑’Ë„Àâ„π™à«ß‡™â“·≈–∫à“¬∑’Ë‡«≈“

07.00 π ·≈– 16.30 π ·≈–∑”°“√™—ËßπÈ”Àπ—°Õ“À“√∑’Ë

‡À≈◊Õ„π√“ßÕ“À“√¢Õß‡«≈“‡™â“„π«—π∂—¥‰ª‡ªìπª√–®”

∑ÿ°«—π ∑”°“√™—ËßπÈ”Àπ—°·≈– ÿà¡‡°Á∫µ—«Õ¬à“ß Õ“À“√∑’Ë

„Àâ°‘π Õ“À“√∑’Ë‡À≈◊Õ ∑ÿ°Ê  —ª¥“Àå ‡æ◊ËÕ«‘‡§√“–Àå∑“ß

‡§¡’Õ“À“√ ‰¥â·°à «—µ∂ÿ·Àâß (DM), ‡∂â“ (Ash), ‚ª√µ’π

À¬“∫ (CP) µ“¡«‘∏’°“√¢Õß AOAC (1990) ∑”°“√

«‘‡§√“–Àå‡¬◊ËÕ„¬ §◊Õ ‡¬◊ËÕ„¬∑’Ë‰¡à≈–≈“¬„π “√øÕ°∑’Ë

‡ªìπ°≈“ß (neutral detergent fiber, ADF), ‡¬◊ËÕ„¬∑’Ë

‰¡à≈–≈“¬„π “√øÕ°∑’Ë‡ªìπ°√¥ (acid detergent fiber,

NDF), ≈‘°π‘π (acid detergent fiber, ADL) µ“¡«‘∏’°“√

¢Õß Goering and Van Soest (1970) ‡æ◊ËÕª√–‡¡‘π

ª√‘¡“≥°“√°‘π‰¥âÕ“À“√·≈–ª√‘¡“≥°“√°‘π‰¥â‚¿™π–

∑”°“√™—ËßπÈ”Àπ—° —µ«å∑ÿ°Ê  Õß —ª¥“Àå ‡æ◊ËÕ«—¥°“√

‡ª≈’Ë¬π·ª≈ß¢ÕßπÈ”Àπ—°√à“ß°“¬ ª√–‡¡‘π§à“Õ—µ√“°“√

‡®√‘≠‡µ‘∫‚µ‡©≈’Ë¬µàÕ«—π ·≈–π”§à“πÈ”Àπ—°µ—«∑’Ë‰¥â¡“

∑”°“√ª√—∫ª√‘¡“≥°“√„ÀâÕ“À“√ —µ«å∑¥≈Õß„π —ª¥“Àå

µàÕ‰ª  ÿà¡‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥¢Õß —µ«å∑¥≈Õß∑ÿ°µ—«„π

«—π ÿ¥∑â“¬¢Õß°“√∑¥≈Õß ≥ ™—Ë«‚¡ß∑’Ë 0, 4 ·≈– 8

À≈—ß°“√„ÀâÕ“À“√„π™à«ß‡™â“ ‚¥¬∑”°“√‡°Á∫‡≈◊Õ¥

∫√‘‡«≥‡ âπ‡≈◊Õ¥¥”∑’Ë≈”§Õ (jugular vein) ‚¥¬ª√‘¡“µ√

ª√–¡“≥ 8 ¡‘≈≈‘≈‘µ√ ‡≈◊Õ¥∑’Ë‰¥âπ”¡“ªíòπ‡À«’Ë¬ß„ ∑’Ë

3000 √Õ∫µàÕπ“∑’ ‡ªìπ‡«≈“ 15 π“∑’ π” à«π¢Õß„ 

(serum) ‡°Á∫√—°…“„πµŸâ·™à·¢Áß (-20o´) ‡æ◊ËÕ√Õ«‘‡§√“–Àå

À“ª√‘¡“≥¬Ÿ‡√’¬‰π‚µ√‡®π (blood urea nitrogen) ·≈–

πÈ”µ“≈°≈Ÿ‚§  (blood glucose) „π‡≈◊Õ¥

π”¢âÕ¡Ÿ≈∑—ÈßÀ¡¥®“°°“√∑¥≈Õß‡¢â“ª√–¡«≈º≈

·≈–«‘‡§√“–Àå‡ª√’¬∫‡∑’¬∫∑“ß ∂‘µ‘ ∑”°“√«‘‡§√“–Àå

À“§«“¡·ª√ª√«π√à«¡ (analysis of covariance)

¥â«¬ PROC GLM ‚¥¬„™âπÈ”Àπ—°µ—«‡√‘Ë¡µâπ°àÕπ‡¢â“ß“π

∑¥≈Õß‡ªìπµ—«ª√—∫§«“¡·ª√ª√«π√à«¡ ‚¥¬„™â‚ª√·°√¡

SAS (SAS, 1996) ·≈–«‘‡§√“–ÀåÕ‘∑∏‘æ≈¢Õß√–¥—∫

ªí®®—¬·≈–Õ‘∑∏‘æ≈√à«¡¢Õßªí®®—¬¥â«¬ Orthogonal

contrast §”π«≥§à“‡©≈’Ë¬¢Õßªí®®—¬∑¥≈Õß¥â«¬«‘∏’

Least square means ·≈â«∑”°“√‡ª√’¬∫‡∑’¬∫§«“¡

·µ°µà“ß√–À«à“ß§à“‡©≈’Ë¬·µà≈–°≈ÿà¡¥â«¬«‘∏’ Least

significant difference ‚¥¬„™â‚ª√·°√¡ SAS (SAS, 1996)

º≈°“√»÷°…“·≈–«‘®“√≥å

ª√‘¡“≥°“√°‘π‰¥â
º≈¢Õß√–¥—∫‚¿™π–‚ª√µ’π·≈–æ≈—ßß“π∑’Ë°‘π‰¥â

µàÕª√‘¡“≥Õ“À“√·≈–‚¿™π–∑’Ë°‘π‰¥â„π‚§π¡√ÿàπæ—π∏ÿå

≈Ÿ°º ¡‚Œ ‰µ≈åø√’‡™’Ë¬π · ¥ß„π Table 2 æ∫«à“

ª√‘¡“≥°“√°‘π‰¥â¢Õß«—µ∂ÿ·Àâß (dry matter) ·≈–ª√‘¡“≥

°“√°‘π‰¥âÕ‘π∑√’¬«—µ∂ÿ (organic matter) ‡æ‘Ë¡¢÷Èπµ“¡

ª√‘¡“≥‚¿™π–‚ª√µ’π∑’Ë°“√°‘π‰¥â (P<0.01) ́ ÷Ëß Õ¥§≈âÕß

°—∫ß“π∑¥≈Õß¢Õß Õπ—π∑å ·≈–§≥– (2552°) √“¬ß“π

«à“√–¥—∫‚¿™π–‚ª√µ’π∑’Ë°‘π‰¥â‡æ‘Ë¡¢÷Èπ®“° 5.00, 6.99,

8.95 ·≈– 10.62 gCP/kgW0.75 ¡’º≈∑”„Àâ‚§‡π◊ÈÕ¡’°“√

°‘π‰¥âÕ“À“√‡æ‘Ë¡¢÷Èπ®“° 3.43, 4.98, 6.45 ·≈– 7.66

°‘‚≈°√—¡/µ—«/«—π  Õ¥§≈âÕß°—∫ Hoffman et al. (2001)

∑’Ë√“¬ß“π«à“‚§π¡ “«®–¡’ª√‘¡“≥°“√°‘π‰¥â«—µ∂ÿ·Àâß

‡æ‘Ë¡¢÷Èπµ“¡ª√‘¡“≥‚¿™π–‚ª√µ’π∑’Ë°‘π‰¥â ·≈– Lammers

and Heinrichs (2000) √“¬ß“π«à“‚§π¡ “«∑’Ë‰¥â√—∫‚¿™π–

‚ª√µ’π·≈–æ≈—ßß“π∑’Ë°‘π‰¥â„π√–¥—∫∑’Ë¡“°°«à“∑’Ë·π–π”

‚¥¬ NRC ¡’º≈∑”„Àâ‚§¡’ª√‘¡“≥°“√°‘π‰¥â«—µ∂ÿ·Àâß

‡æ‘Ë¡ Ÿß¢÷Èπ  Õ¥§≈âÕß°—∫ Bethard et al. (1997) √“¬ß“π

«à“‚§π¡ “«∑’Ë¡’°“√°‘π‰¥â‚¿™π–‚ª√µ’π‰À≈ºà“π

(rumen-undegradable) „π√–¥—∫ Ÿß√à«¡°—∫æ≈—ßß“π∑’Ë
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Table 1  Ingredients and chemical composition of dietary treatments.

Item †Dietary treatment (CP - ME intake level)1/

L L M L H L L H M H H H
Nutrient intake level

Protein intake, gCP/kgW0.75 6 10 14 6 10 14
Energy intake, kJ/kgW0.75 792.45 792.45 792.45 884.92 884.92 884.92

Feed ingredients, %
Dried whole sugar cane 52.75 55.24 57.73 37.72 40.11 42.70
Cassava chip 26.76 14.08 1.39 41.03 28.45 15.67
Soy bean meal 2.91 13.02 23.14 3.71 13.83 23.94
Urea 0.39 0.47 0.54 0.34 0.42 0.50
Rice bran 15.00 15.00 15.00 15.00 15.00 15.00
Mineral mixed 1.20 1.20 1.20 1.20 1.20 1.20
Limestone 1.00 1.00 1.00 1.00 1.00 1.00
Total 100.00 100.00 100.00 100.00 100.00 100.00

Chemical composition, % on a DM basis
DM 91.00 91.27 91.35 91.31 91.66 91.72

------------------------------------------------ % on a DM basis ------------------------------------------------
OM 82.97 83.30 82.23 83.53 82.94 82.52
CP 6.46 11.53 16.87 6.60 11.20 17.46
NDF 50.83 48.18 46.22 37.39 37.01 37.54
ADF 26.43 27.30 28.74 21.07 21.78 23.38
ADL 4.89 4.85 5.20 3.95 4.09 4.21

† ME, MJ/kg (calculate) 9.85 9.85 9.86 10.37 10.38 10.38
1/ Dietary treatment (CP - ME intake level); (LL) low CP low ME; (ML) medium CP low ME; (HL) high CP low ME; (LH)

low CP high ME; (MH) medium CP high ME; (HH) high CP high ME. CP, crude protein; ME, metabolizable energy; DM,
dry matter; OM, organic matter; NDF, neutral detergent fiber; ADF, acid detergent fiber; ADL, acid detergent lignin.

°‘π‰¥â„π√–¥—∫ Ÿß¡’º≈µàÕ°“√‡æ‘Ë¡ª√‘¡“≥°“√°‘π‰¥â

«—µ∂ÿ·Àâß ‚¥¬ Gabler and Heinrichs (2003a) √“¬ß“π

«à“∂â“ —¥ à«π¢Õß‚¿™π–‚ª√µ’πµàÕæ≈—ßß“π (CP:ME)

„π Ÿµ√Õ“À“√∑’Ë‚§π¡ “«‰¥â√—∫  ¡’ —¥ à«π∑’Ë Ÿß ¡’º≈

∑”„Àâ‚§¡’ª√‘¡“≥°“√°‘π‰¥â‡æ‘Ë¡ Ÿß¢÷Èπ·∫∫ quadratic

πÕ°®“°π’È·≈â«¢âÕ¡Ÿ≈∑’Ë‰¥â¬—ß™’È„Àâ‡ÀÁπ‰¥â«à“ Ÿµ√Õ“À“√

∑’Ë¡’æ≈—ßß“π Ÿß®–¡’ —¥ à«π¢ÕßµâπÕâÕ¬„πª√‘¡“≥∑’ËµË”

·≈–¡’ —¥ à«π¢Õß‡¬◊ËÕ„¬„π Ÿµ√Õ“À“√∑’ËµË” ¡’º≈∑”„Àâ

ª√‘¡“≥°“√°‘π‰¥â‡¬◊ËÕ„¬∑’Ë‰¡à≈–≈“¬„π “√øÕ°∑’Ë‡ªìπ

°≈“ß (neutral detergent fiber, NDF) ·≈–ª√‘¡“≥

°“√°‘π‰¥â‡¬◊ËÕ„¬∑’Ë‰¡à≈–≈“¬„π “√øÕ°∑’Ë‡ªìπ°√¥ (acid

detergent fiber, ADF) ≈¥µË”≈ß (P<0.01) ́ ÷Ëß Õ¥§≈âÕß°—∫

Broderick (2003) ∑’Ë√“¬ß“π«à“°“√‡æ‘Ë¡√–¥—∫æ≈—ßß“π

∑’Ë°‘π‰¥â®–µâÕß≈¥ª√‘¡“≥¢ÕßÕ“À“√À¬“∫≈ß ¡’º≈

∑”„Àâ‚§¡’ª√‘¡“≥°“√°‘π‰¥âÕ“À“√‡æ‘Ë¡¡“°¢÷Èπ ·µà

Õ¬à“ß‰√°Áµ“¡„π§√—Èßπ’È‰¡àæ∫§«“¡·µ°µà“ß∑“ß ∂‘µ‘¢Õß

Õ‘∑∏‘æ≈√à«¡ (interaction effect) √–À«à“ß√–¥—∫ª√‘¡“≥

‚¿™π–‚ª√µ’π·≈–æ≈—ßß“π∑’Ë°‘π‰¥âµàÕª√‘¡“≥°“√°‘π‰¥â

(P>0.05) ‚¥¬∑’Ë Õπ—π∑å ·≈–§≥– (2552¢) √“¬ß“π«à“

√–¥—∫‚¿™π–‚ª√µ’π·≈–æ≈—ßß“π∑’Ë°‘π‰¥â¡’ªÆ‘ —¡æ—π∏å

√à«¡°—πµàÕª√‘¡“≥°“√°‘π‰¥â¢Õß‚§‡π◊ÈÕ ‚¥¬√–¥—∫∑’Ë Ÿß

¢Õß∑—Èß‚¿™π–‚ª√µ’π (15 gCP/kgW0.75) ·≈–æ≈—ßß“π∑’Ë

°‘π‰¥â (1007 kJ ME/kgW0.75) ¡’º≈∑”„Àâ‚§‡π◊ÈÕ¡’°“√

°‘π‰¥âÕ“À“√‡æ‘Ë¡ Ÿß¢÷Èπ
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°“√‡ª≈’Ë¬π·ª≈ßπÈ”Àπ—°µ—«·≈– ¡√√∂π–°“√
‡®√‘≠‡µ‘∫‚µ

º≈¢Õß√–¥—∫‚¿™π–‚ª√µ’π·≈–æ≈—ßß“π∑’Ë°‘π‰¥â
µàÕ°“√‡ª≈’Ë¬π·ª≈ßπÈ”Àπ—°µ—« ·≈–Õ—µ√“°“√‡®√‘≠
‡µ‘∫‚µ‡©≈’Ë¬µàÕ«—π (average daily gain, ADG) „π‚§π¡
√ÿàπæ—π∏ÿå≈Ÿ°º ¡‚Œ ‰µ≈åø√’‡™’Ë¬π (Table 2) ‚¥¬¢âÕ¡Ÿ≈
∑’Ë‰¥â∂Ÿ°ª√—∫§«“¡·ª√ª√«π√à«¡®“°§à“πÈ”Àπ—°µ—«‡√‘Ë¡
µâπ°àÕπ∑¥≈Õß·≈â« æ∫«à“ √–¥—∫‚¿™π–‚ª√µ’π·≈–
æ≈—ßß“π∑’Ë°‘π‰¥â‰¡à¡’ªÆ‘ —¡æ—π∏å√à«¡°—πµàÕ πÈ”Àπ—°µ—«
‡©≈’Ë¬‡¡◊ËÕ ‘Èπ ÿ¥°“√∑¥≈Õß πÈ”Àπ—°µ—«∑’Ë‡æ‘Ë¡¢÷Èπ ·≈–
Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ‡©≈’Ë¬µàÕ«—π (P>0.05) ́ ÷Ëß Õ¥§≈âÕß
°—∫°“√∑¥≈Õß¢Õß Lammers and Heinrichs (2000)
∑’Ë√“¬ß“π«à“√–¥—∫¢Õß —¥ à«π‚¿™π–‚ª√µ’π·≈–æ≈—ßß“π
(CP:ME) ‰¡à¡’º≈µàÕ§à“Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ‡©≈’Ë¬µàÕ«—π
®“°¢âÕ¡Ÿ≈°“√∑¥≈Õßπ’È™’È„Àâ‡ÀÁπ‰¥â«à“ ‚¿™π–‚ª√µ’π∑’Ë
‡æ‘Ë¡ Ÿß¢÷Èπ¡’º≈µàÕ°“√‡æ‘Ë¡¢÷Èπ¢Õß§à“ πÈ”Àπ—°µ—«‡©≈’Ë¬
‡¡◊ËÕ ‘Èπ ÿ¥°“√∑¥≈Õß πÈ”Àπ—°µ—«∑’Ë‡æ‘Ë¡¢÷Èπ ·≈–Õ—µ√“
°“√‡®√‘≠‡µ‘∫‚µ‡©≈’Ë¬µàÕ«—π (P<0.01) ‚¥¬æ∫«à“‚§∑’Ë
‰¥â√—∫ Ÿµ√Õ“À“√·∫∫ MH  §◊Õ¡’‚ª√µ’π√–¥—∫°≈“ß
(10 gCP/kgW0.75) ·≈–æ≈—ßß“π√–¥—∫ Ÿß (885 kJ ME/
kgW0.75) ®–¡’§à“πÈ”Àπ—°µ—«∑’Ë‡æ‘Ë¡¢÷Èπ·≈–Õ—µ√“°“√‡®√‘≠
‡µ‘∫‚µ‡©≈’Ë¬µàÕ«—π¡“°∑’Ë ÿ¥‡∑à“°—∫ 29.78 °‘‚≈°√—¡/µ—«
·≈– 710.35 °√—¡/µ—«/«—π µ“¡≈”¥—∫ ·µà‰¡à·µ°µà“ß
®“°°≈ÿà¡∑’Ë‰¥â√—∫Õ“À“√·∫∫ HH  §◊Õ¡’‚ª√µ’π√–¥—∫
°≈“ß (14 gCP/kgW0.75) ·≈–æ≈—ßß“π√–¥—∫ Ÿß (885
kJ ME/kgW0.75) ´÷ËßÕ“®‡ªìπº≈¡“®“°√–¥—∫‚ª√µ’π∑’Ë
 Ÿß‡°‘π§«“¡µâÕß°“√ ∑”„Àâ√à“ß°“¬‚§µâÕß„™âæ≈—ßß“π
„π°“√°”®—¥‚ª√µ’π à«π‡°‘π àßº≈∑”„Àâ¡’°“√ Ÿ≠‡ ’¬
æ≈—ßß“π·≈–°“√‡®√‘≠‡µ‘∫‚µµË”°«à“°≈ÿà¡∑’Ë‰¥â√—∫Õ“À“√
∑’Ë¡’√–¥—∫‚ª√µ’π·≈–æ≈—ßß“π∑’Ë‡À¡“– ¡ ®“°°“√»÷°…“
∑¥≈Õß¢Õß Õπ—π∑å ·≈–§≥– (2552°) ‰¥â√“¬ß“π«à“
√–¥—∫‚¿™π–‚ª√µ’π∑’Ë°‘π‰¥â‡æ‘Ë¡¢÷Èπ®“° 5.00, 6.99, 8.95
·≈– 10.62 gCP/kgW0.75 ¡’º≈∑”„Àâ‚§‡π◊ÈÕ¡’Õ—µ√“°“√
‡®√‘≠‡µ‘∫‚µ‡©≈’Ë¬µàÕ«—π‡æ‘Ë¡¢÷Èπ®“° 465, 876, 1399
·≈– 1574 °√—¡/µ—«/«—π  Õ¥§≈âÕß°—∫°“√∑¥≈Õß¢Õß
Brown et al. (2005) √“¬ß“π«à“°“√‡æ‘Ë¡¢÷Èπ¢Õß‚¿™π–
‚ª√µ’π·≈–æ≈—ßß“π∑’Ë°‘π‰¥â  “¡“√∂‡æ‘Ë¡Õ—µ√“°“√
‡®√‘≠¢Õß≈Ÿ°‚§π¡∑’ËÕ“¬ÿ 2 ∂÷ß 14  —ª¥“Àå ·≈–™à«¬≈¥

µâπ∑ÿπ§à“„™â®à“¬„π°“√‡≈’È¬ß≈Ÿ°‚§‰¥â ‡™àπ‡¥’¬«°—π°—∫
Pirlo et al. (1997) √“¬ß“π«à“‚§π¡ “«∑’Ë‰¥â√—∫‚¿™π–
‚ª√µ’π·≈–æ≈—ßß“π∑’Ë°‘π‰¥â„π√–¥—∫∑’Ë¡“°°«à“ (110 %)
∑’Ë·π–π”‚¥¬ NRC  “¡“√∂ª√—∫ª√ÿß‡æ‘Ë¡Õ—µ√“°“√
‡®√‘≠‡µ‘∫‚µ‡©≈’Ë¬µàÕ«—π‡æ‘Ë¡¢÷Èπ‰¥â®“° 608.1 ‡ªìπ 847.6
°√—¡/µ—«/«—π  Õ¥§≈âÕß°—∫°“√∑¥≈Õß¢Õß Lammers
and Heinrichs (2000) √“¬ß“π«à“‚§π¡ “«∑’Ë‰¥â√—∫
‚¿™π–‚ª√µ’π·≈–æ≈—ßß“π∑’Ë°‘π‰¥â„π√–¥—∫∑’Ë¡“°°«à“
∑’Ë·π–π”‚¥¬ NRC (Õ—µ√“ à«π CP:ME ®“° 50:1 ‡ªìπ
61.2:1 g/Mcal) ¡’º≈∑”„Àâ‚§¡’Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ
‡©≈’Ë¬µàÕ«—π‡æ‘Ë¡¢÷Èπ 9 ‡ªÕ√å‡´Áπµå ´÷Ëß Schroeder and
Titgemeyer (2008) ‰¥â √ÿª«à“√–¥—∫¢Õßæ≈—ßß“π∑’Ë‚§
°‘π‰¥â®–¡’º≈µàÕ°“√‡æ‘Ë¡ª√– ‘∑∏‘¿“æ°“√„™âª√–‚¬™πå
‚ª√µ’π·≈–°“√ – ¡‚ª√µ’π„π°“√‡®√‘≠‡µ‘∫‚µ¢Õß
‚§‰¥â ´÷Ëß Õ¥§≈âÕß°—∫ Õπ—π∑å ·≈–§≥– (2552¢)
√“¬ß“π«à“√–¥—∫‚¿™π–‚ª√µ’π·≈–æ≈—ßß“π∑’Ë°‘π‰¥â¡’
ªÆ‘ —¡æ—π∏å√à«¡°—πµàÕ§à“Õ—µ√“°“√‡®√‘≠‡µ‘∫‡©≈’Ë¬µàÕ
«—π¢Õß‚§‡π◊ÈÕ ‚¥¬√–¥—∫∑’Ë Ÿß¢Õß∑—Èß‚¿™π–‚ª√µ’π
(15 gCP/kgW0.75) ·≈–æ≈—ßß“π∑’Ë°‘π‰¥â (1007 kJ ME/
kgW0.75) ¡’º≈∑”„Àâ‚§‡π◊ÈÕ¡’§à“Õ—µ√“°“√‡®√‘≠‡µ‘∫‡©≈’Ë¬
µàÕ«—π Ÿß∑’Ë ÿ¥

§à“™’«‡§¡’„π‡≈◊Õ¥
º≈¢Õß√–¥—∫‚¿™π–‚ª√µ’π·≈–æ≈—ßß“π∑’Ë°‘π‰¥â

µàÕ°“√‡ª≈’Ë¬π·ª≈ß¢Õß§à“™’«‡§¡’„π‡≈◊Õ¥ ‰¥â·°à
¬Ÿ‡√’¬‰π‚µ√‡®π·≈–°≈Ÿ‚§ „π°√–· ‡≈◊Õ¥¢Õß‚§π¡
√ÿàπæ—π∏ÿå≈Ÿ°º ¡‚Œ ‰µ≈åø√’‡™’Ë¬π · ¥ß„π Table 2
æ∫«à“ Õ‘∑∏‘æ≈√à«¡√–À«à“ß√–¥—∫ª√‘¡“≥‚ª√µ’π·≈–
æ≈—ßß“π∑’Ë°‘π‰¥â¡’º≈µàÕ°“√‡ª≈’Ë¬π·ª≈ß¢Õß§à“¬Ÿ‡√’¬
‰π‚µ√‡®π„π°√–· ‡≈◊Õ¥ ≥ ∑’Ë 8 ™—Ë«‚¡ßÀ≈—ß°“√„Àâ
Õ“À“√‡™â“ ·≈–¡’º≈µàÕ§à“¬Ÿ‡√’¬‰π‚µ√‡®π„π°√–· 
‡≈◊Õ¥‡©≈’Ë¬µ≈Õ¥∑—Èß«—π (P<0.01) ‚¥¬‚§∑’Ë‰¥â√—∫ Ÿµ√
Õ“À“√∑’Ë¡’√–¥—∫‚ª√µ’π·≈–æ≈—ßß“π Ÿß®–¡’§à“¬Ÿ‡√’¬
‰π‚µ√‡®π„π°√–· ‡≈◊Õ¥ Ÿß∑’Ë ÿ¥ Õ“®‡ªìπº≈¡“®“°
Õ“À“√∑’Ë‚§°‘π‰¥â∂Ÿ°¬àÕ¬ ≈“¬‡ªìπ‰π‚µ√‡®π„π√Ÿª
¢Õß·Õ¡‚¡‡π’¬„π°√‡æ“–À¡—°‰¥â Ÿß·≈–∂Ÿ°¥Ÿ¥´÷¡‡¢â“
 Ÿà°√–· ‡≈◊Õ¥‡ª≈’Ë¬π‰ª‡ªìπ¬Ÿ‡√’¬‰π‚µ√‡®π„π°√–· 
‡≈◊Õ¥ Gabler and Heinrichs (2003b) √“¬ß“π«à“
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ª√‘¡“≥¢Õß·Õ¡‚¡‡π’¬„π°√‡æ“–À¡—°·≈–§à“¬Ÿ‡√’¬
‰π‚µ√‡®π„π°√–· ‡≈◊Õ¥®–¡’§à“ Ÿß¢÷Èπ‡¡◊ËÕ‚§¡’°“√°‘π
‰¥â‚ª√µ’π‡æ‘Ë¡¡“°¢÷Èπ ´÷Ëß§à“∑’Ë‰¥â¡’§«“¡„°≈â‡§’¬ß°—∫
°“√»÷°…“¢Õß æ’√æ®πå (2547) ‰¥â√“¬ß“π§à“¬Ÿ‡√’¬
‰π‚µ√‡®π„π°√–· ‡≈◊Õ¥¢Õß‚§π¡√ÿàπ≈Ÿ°º ¡ 87.5
‡ªÕ√å‡´πµå πÈ”Àπ—°‡©≈’Ë¬ 185.41 °‘‚≈°√—¡ ∑’Ë‰¥â√—∫Õ“À“√
¢âπ√–¥—∫‚ª√µ’π 17.14 %CP √à«¡°—∫°“√°‘πø“ß¢â“«
·∫∫‡µÁ¡∑’Ë¡’§à“‡©≈’Ë¬ 8.10 ∂÷ß 8.42 ¡‘≈≈‘°√—¡‡ªÕ√å‡´Áπµå
 Õ¥§≈âÕß°—∫√“¬ß“π¢Õß Kawashima et al. (2000)
∑’Ë„™â≈”µâπÕâÕ¬ (sugar cane stall) ‡ªìπÕ“À“√À¬“∫
‡≈’È¬ß‚§√’¥π¡  «—¥ª√‘¡“≥¬Ÿ‡√’¬‰π‚µ√‡®π„π°√–· ‡≈◊Õ¥
¡’§à“‡©≈’Ë¬ 11.7 ¡‘≈≈‘°√—¡‡ªÕ√å‡´Áπµå „π°“√»÷°…“§√—Èßπ’È
‚§π¡√ÿàπ∑’Ë‰¥â√—∫µâπÕâÕ¬µ“°·Àâß‡ªìπÕ“À“√À¬“∫À≈—°
¡’§à“ª√‘¡“≥¬Ÿ‡√’¬‰π‚µ√‡®π„π°√–· ‡≈◊Õ¥‡©≈’Ë¬Õ¬Ÿà
„π™à«ßª°µ‘√–À«à“ß 5.44 ∂÷ß 20.56 ¡‘≈≈‘°√—¡‡ªÕ√å‡´Áπµå

º≈¢Õß√–¥—∫ª√‘¡“≥‚¿™π–‚ª√µ’π∑’Ë°‘π‰¥â‡æ‘Ë¡
 Ÿß¢÷Èπ¡’º≈µàÕ§à“πÈ”µ“≈°≈Ÿ‚§ „π°√–· ‡≈◊Õ¥ ≥ ∑’Ë 4
™—Ë«‚¡ßÀ≈—ß°“√„ÀâÕ“À“√‡™â“ ·≈–¡’º≈µàÕ§à“°≈Ÿ‚§ „π
°√–· ‡≈◊Õ¥‡©≈’Ë¬µ≈Õ¥∑—Èß«—π‡æ‘Ë¡ Ÿß¢÷Èπ (P<0.01) Õ“®
‡ªìπº≈¡“®“°®ÿ≈‘π∑√’¬å„π°√–‡æ“–À¡—° “¡“√∂„™â
ª√–‚¬™πå®“°‚ª√µ’π∑’Ë‚§°‘π‰¥â‡æ‘Ë¡®”π«π¡“°¢÷Èπ
∑”„Àâ “¡“√∂¬àÕ¬ ≈“¬Õ“À“√∑’Ë‚§°‘π‰¥âº≈º≈‘µ
 ÿ¥∑â“¬‡ªìπ°√¥‰¢¡—π∑’Ë√–‡À¬ßà“¬¡“°¢÷Èπ ·≈–∂Ÿ°¥Ÿ¥
´÷¡‡¢â“ Ÿà°√–· ‡≈◊Õ¥ àß‰ª∑’Ëµ—∫‡ª≈’Ë¬π‡ªìπ°≈Ÿ‚§ ∑’Ë
≈–≈“¬„π°√–· ‡≈◊Õ¥‰¥â¡“°¢÷Èπ ‚¥¬‚§π¡√ÿàπ∑’Ë‰¥â√—∫
µâπÕâÕ¬µ“°·Àâß‡ªìπÕ“À“√À¬“∫À≈—°„π°“√»÷°…“
§√—Èßπ’È¡’§à“ª√‘¡“≥°≈Ÿ‚§ „π°√–· ‡≈◊Õ¥‡©≈’Ë¬Õ¬Ÿà„π
™à«ßª°µ‘√–À«à“ß 63.45 ∂÷ß 72.17 ¡‘≈≈‘°√—¡‡ªÕ√å‡´Áπµå
´÷Ëß¡’§à“ Õ¥§≈âÕß„°≈â‡§’¬ß°—∫ æ’√æ®πå (2547) ∑’Ë„Àâ
Õ“À“√¢âπ√–¥—∫‚ª√µ’π 17.14 %CP √à«¡°—∫°“√°‘π
ø“ß¢â“«·∫∫‡µÁ¡∑’Ë‡≈’È¬ß‚§π¡√ÿàπ≈Ÿ°º ¡«—¥§à“ª√‘¡“≥
πÈ”µ“≈°≈Ÿ‚§ „π°√–· ‡≈◊Õ¥¡’§à“‡©≈’Ë¬√–À«à“ß 72.75
∂÷ß 75.45 ¡‘≈≈‘°√—¡‡ªÕ√å‡´Áπµå ·≈– Kawashima et al.
(2000) ∑’Ë„™â≈”µâπÕâÕ¬‡ªìπÕ“À“√À¬“∫‡≈’È¬ß‚§√’¥π¡
«—¥§à“ª√‘¡“≥πÈ”µ“≈°≈Ÿ‚§ „π°√–· ‡≈◊Õ¥¡’§à“‡©≈’Ë¬
74.4 ¡‘≈≈‘°√—¡‡ªÕ√å‡´Áπµå ·µàÕ¬à“ß‰√°Áµ“¡ °“√»÷°…“
„π§√—Èßπ’È‰¡àæ∫§«“¡·µ°µà“ß∑“ß ∂‘µ‘¢Õß√–¥—∫æ≈—ßß“π
∑’Ë°‘π‰¥â·≈–Õ‘∑∏‘æ≈√à«¡√–À«à“ß√–¥—∫‚ª√µ’π·≈–

æ≈—ßß“π∑’Ë°‘π‰¥âµàÕ§à“™’«‡§¡’„π‡≈◊Õ¥∑—Èßª√‘¡“≥¬Ÿ‡√’¬
‰π‚µ√‡®π·≈–πÈ”µ“≈°≈Ÿ‚§ „π°√–· ‡≈◊Õ¥ (P>0.05)

 √ÿª

®“°º≈°“√∑¥≈Õß„π§√—Èßπ’È™’È„Àâ‡ÀÁπ‰¥â«à“°“√„™â
µâπÕâÕ¬∑’Ë‡µ√’¬¡‚¥¬°“√µ“°·Àâß   “¡“√∂„™â‡ªìπÕ“À“√
À¬“∫À≈—°‡≈’È¬ß‚§π¡æ—π∏ÿå≈Ÿ°º ¡‚Œ ‰µ≈åø√’‡™’Ë¬π
√–¬–√ÿàπ‰¥â °“√‡æ‘Ë¡ª√‘¡“≥°“√°‘π‰¥â‚¿™π–‚ª√µ’π
 “¡“√∂‡æ‘Ë¡Õ—µ√“°“√‡®√‘≠‡µ‘∫‚µ‡©≈’Ë¬µàÕ«—π ·≈–¡’
º≈µàÕ°“√‡æ‘Ë¡¢÷Èπ¢Õß§à“™’«‡§¡’„π‡≈◊Õ¥ ‰¥â·°à ¬Ÿ‡√’¬
‰π‚µ√‡®π·≈–°≈Ÿ‚§ „π°√–· ‡≈◊Õ¥ °“√®—¥ Ÿµ√Õ“À“√
„Àâ¡’§«“¡ ¡¥ÿ≈¬å·≈–¡’‚¿™π–∑’Ë‡À¡“– ¡§◊Õ ¡’‚ª√µ’π
√–¥—∫°≈“ß (10 gCP/kgW0.75) ·≈–æ≈—ßß“π√–¥—∫ Ÿß
(885 kJ ME/kgW0.75) ¡’º≈∑”„Àâ‚§¡’Õ—µ√“°“√‡®√‘≠
‡µ‘∫‚µ‡©≈’Ë¬µàÕ«—π¡“°∑’Ë ÿ¥‡∑à“°—∫ 710.35 °√—¡/µ—«/«—π
πÕ°®“°π’È·≈â«¬—ß “¡“√∂π”¢âÕ¡Ÿ≈∑’Ë‰¥â¡“„™â‡æ◊ËÕ
ª√–‡¡‘π§à“§«“¡µâÕß°“√‚¿™π–‚ª√µ’π·≈–æ≈—ßß“π
¢Õß‚§π¡√ÿàπæ—π∏ÿå≈Ÿ°º ¡‚Œ ‰µ≈åø√’‡™’Ë¬π√–¬–√ÿàπ
„π ¿“æ°“√‡≈’È¬ß‡¢µ√âÕπ¢Õßª√–‡∑»‰∑¬µàÕ‰ª‰¥â

§”¢Õ∫§ÿ≥

§≥–ºŸâ«‘®—¬„§√à¢Õ¢Õ∫§ÿ≥  ”π—°ß“π§≥–°√√¡°“√
«‘®—¬·Ààß™“µ‘ («™.) ªï 2548 ·≈– ¿“§«‘™“ —µ«»“ µ√å
§≥–‡°…µ√»“ µ√å  ¡À“«‘∑¬“≈—¬¢Õπ·°àπ ∑’Ë π—∫ πÿπ
∑ÿπ«‘®—¬·≈–„Àâ§«“¡Õπÿ‡§√“–Àå ∂“π∑’Ë∑”°“√«‘®—¬
∑¥≈Õß„π§√—Èßπ’È

‡Õ° “√Õâ“ßÕ‘ß
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