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∫∑§—¥¬àÕ: °“√»÷°…“„π§√—Èßπ’È ¡’«—µ∂ÿª√– ß§å‡æ◊ËÕ«—¥§«“¡ “¡“√∂„π°“√¬àÕ¬ ≈“¬‰¥â „π°√–‡æ“–√Ÿ‡¡π¢Õß·À≈àßÕ“À“√

7 ™π‘¥ §◊Õ ·ªÑß “§Ÿ ‡¬◊ËÕ„π≈”µâπ “§Ÿ °“°‡¬◊ËÕ„π≈”µâπ “§Ÿ „∫ “§Ÿ ∑“ß “§Ÿ ¢â“«‚æ¥∫¥ ·≈–°“°‡π◊ÈÕ„π‡¡≈Á¥ª“≈å¡

πÈ”¡—π ‚¥¬„™â‡∑§π‘§∂ÿß‰π≈àÕπ ·≈–‡°Á∫ÕÕ°∑’Ë‡«≈“ 2, 4, 6, 8, 12, 24, 48  ·≈– 72 ™—Ë«‚¡ß À≈—ß°“√∫à¡ ∑¥≈Õß„π‚§æ◊Èπ‡¡◊Õß

‡æ»ºŸâ∑’Ë¡’πÈ”Àπ—°‡©≈’Ë¬ 200+25 °°. ®”π«π 3 µ—« ∑’Ë‰¥â√—∫°“√‡®“–°√–‡æ“–√Ÿ‡¡π·∫∫∂“«√‰«â·≈â«

º≈°“√»÷°…“æ∫«à“ §à“°“√¬àÕ¬ ≈“¬‰¥â Ÿß ÿ¥¢Õß«—µ∂ÿ·Àâß¢Õß«—µ∂ÿ¥‘∫Õ“À“√ —µ«å‡√’¬ß≈”¥—∫®“° Ÿß ÿ¥‰ªµË” ÿ¥

§◊Õ ·ªÑß “§Ÿ ¢â“«‚æ¥∫¥ ‡¬◊ËÕ„π≈”µâπ “§Ÿ °“°‡¬◊ËÕ„π≈”µâπ “§Ÿ °“°‡π◊ÈÕ„π‡¡≈Á¥ª“≈å¡πÈ”¡—π „∫ “§Ÿ ·≈–∑“ß “§Ÿ

(98.8, 80.4, 80.2, 79.7, 78.4, 61.4 ·≈– 61.2% µ“¡≈”¥—∫) ·≈–§à“ª√– ‘∑∏‘¿“æ„π°“√¬àÕ¬ ≈“¬‰¥â¢Õß«—µ∂ÿ·Àâß‡√’¬ß≈”¥—∫

®“° Ÿß ÿ¥‰ªµË” ÿ¥ §◊Õ ·ªÑß “§Ÿ ‡¬◊ËÕ„π≈”µâπ “§Ÿ ¢â“«‚æ¥∫¥ °“°‡¬◊ËÕ„π≈”µâπ “§Ÿ °“°‡π◊ÈÕ„π‡¡≈Á¥ª“≈å¡πÈ”¡—π „∫ “§Ÿ

·≈–∑“ß “§Ÿ (89.2, 57.9, 57.5, 56.4, 50.4, 40.6 ·≈– 40.2% µ“¡≈”¥—∫)  à«π§à“°“√¬àÕ¬ ≈“¬‰¥â Ÿß ÿ¥·≈–§à“ª√– ‘∑∏‘¿“æ

„π°“√¬àÕ¬ ≈“¬‰¥â¢ÕßÕ‘π∑√’¬«—µ∂ÿ¢Õß«—µ∂ÿ¥‘∫Õ“À“√ —µ«å§≈â“¬°—∫§à“§«“¡ “¡“√∂„π°“√¬àÕ¬‰¥â¢Õß«—µ∂ÿ·Àâß ¬°‡«âπ

∑“ß “§Ÿ¡’§à“°“√¬àÕ¬ ≈“¬‰¥â·≈–§à“ª√– ‘∑∏‘¿“æ„π°“√¬àÕ¬ ≈“¬‰¥â¢ÕßÕ‘π∑√’¬«—µ∂ÿ (62.7% ·≈– 41.5% µ“¡≈”¥—∫)

 Ÿß°«à“„∫ “§Ÿ (61.8% ·≈– 40.7% µ“¡≈”¥—∫) ¥—ßπ—Èπ ·ªÑß “§Ÿ ‡¬◊ËÕ„π≈”µâπ “§Ÿ ·≈–°“°‡¬◊ËÕ„π≈”µâπ “§Ÿ Õ“®®– “¡“√∂

„™â‡ªìπ·À≈àßæ≈—ßß“π„πÕ“À“√¢âπ ”À√—∫ —µ«å‡§’È¬«‡Õ◊ÈÕß‰¥â   à«π„∫ “§Ÿ·≈–∑“ß “§Ÿ°Á¡’»—°¬¿“æ∑’Ë®–π”¡“„™â‡ªìπ·À≈àßÕ“À“√

À¬“∫ ”À√—∫ —µ«å‡§’È¬«‡Õ◊ÈÕß (§” ”§—≠: §«“¡ “¡“√∂„π°“√¬àÕ¬ ≈“¬‰¥â„π°√–‡æ“–√Ÿ‡¡π,  “§Ÿ,  º≈æ≈Õ¬‰¥â®“° “§Ÿ)

ABSTRACT: The objective of this study was to determine the rumen degradability of sago starch (SS), sago palm
pith (SPP), reissued sago palm pith (RSPP), sago palm leaves (SPL), sago palm petiole (SPP

1
), ground corn (GC) and

palm kernel cake (PKC) using nylon bag technique. Three ruminally fistulated indigenous cattle with average weight
of 200+25 kg, were used. The feed sources were weighed in nylon bags and incubated ruminally for 2, 4, 6, 8, 12, 24,
48 and 72 h. The results showed that asymptote (a+b) of DM of feed sources ranked from the highest to the lowest;
SS, GC, SPP, RSPP, PKC, SPL, and SPP

1
 (98.8, 80.4, 80.2, 79.7, 78.4, 61.4 and 61.2%, respectively) and effective

degradability (ED) of DM ranked from the highest to the lowest; SS, SPP, GC, RSPP, PKC, SPL and SPP
1
 (89.2,

57.9, 57.5, 56.4, 50.4, 40.6 and 40.2%, respectively). The OM asymptote (a+b) and ED of feed sources were similar
to those for degradation of DM, except for SPL which was lower (p<0.05) in degradability of OM (62.7% and 41.5%,
respectively) than SPL (61.8% and 40.7%,  respectively).  It was concluded that SS, SPP and RSPP could be used as
energy sources in concentrate for ruminants while SPL and SPP1 had potential as roughage sources for ruminants.
(Keywords: rumen degradability, sago, sago by-products)
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∫∑π”

 “§Ÿ (Sago palm) ‡ªìπæ◊™„πµ√–°Ÿ≈ª“≈å¡ ´÷Ëß®—¥

‡ªìπæ◊™„π∑âÕß∂‘Ëπ™π‘¥Àπ÷Ëß∑’Ë¡’Õ¬Ÿà∑—Ë«‰ª„π‡¢µ¿“§„µâ

µÕπ≈à“ß ‰¥â·°à ®—ßÀ«—¥π§√»√’∏√√¡√“™ æ—∑≈ÿß  ß¢≈“

ªíµµ“π’ ¬–≈“ ·≈–π√“∏‘«“  µâπ “§Ÿª√–°Õ∫¥â«¬

‡ª≈◊Õ°≈”µâπ 32 % ·≈–‡¬◊ËÕ„π≈”µâπ (sago palm pith)

68 % (FAO, 1983) ‡¬◊ËÕ„π≈”µâπ “§Ÿ¡’§«“¡™◊Èπ 50 %

ª√–°Õ∫¥â«¬ à«π¢Õß·ªÑß 29 %¢ÕßπÈ”Àπ—° ¥ ´÷Ëß

„°≈â‡§’¬ß°—∫¡—π ”ª–À≈—ß ́ ÷Ëßª√–°Õ∫¥â«¬ à«π¢Õß·ªÑß

23-25 % (Brough et al., 1995) ·≈– “√Õ◊ËπÊ 21 % ‡¬◊ËÕ„π

≈”µâπ “§Ÿ‡¡◊ËÕπ”‰ª∫¥·≈–∑”„Àâ·Àâß  “¡“√∂π”‰ª„™â

‡ªìπ·À≈àßæ≈—ßß“π„πÕ“À“√‰°à ‡ªì¥ ·≈– ÿ°√‰¥â¥’

‡π◊ËÕß®“°¡’§ÿ≥§à“∑“ß‚¿™π–‚¥¬‡©æ“–§“√å‚∫‰Œ‡¥√µ

∑’Ë≈–≈“¬-„ππÈ”‰¥â Ÿß∂÷ß 87.6 % ( ¡»—°¥‘Ï ·≈– ÿ∏π, 2531)

√«¡∑—Èß·ªÑß®“°‡¬◊ËÕ„π≈”µâπ “§Ÿ §◊Õ ·ªÑß “§Ÿ ́ ÷Ëßπ”‰ª

∑”¢π¡π—Èπ Õ“®„™â‡ªìπ·À≈àßæ≈—ßß“π„πÕ“À“√ —µ«å‰¥â

¥â«¬ ‡π◊ËÕß®“°·ªÑß∂Ÿ°¬àÕ¬‰¥â‡°◊Õ∫ ¡∫Ÿ√≥åµ≈Õ¥

∑“ß‡¥‘πÕ“À“√¢Õß —µ«å‡§’È¬«‡Õ◊ÈÕß (°√¡ª»ÿ —µ«å, 2549)

πÕ°®“°π’È º≈æ≈Õ¬‰¥âÕ◊ËπÊ ®“°µâπ “§Ÿ ‰¥â·°à „∫

·≈–∑“ß “§Ÿ ·≈–°“°‡¬◊ËÕ„π≈”µâπ “§Ÿ´÷Ëß‡ªìπ‡»…‡À≈◊Õ

À≈—ß®“° °—¥·ªÑßÕÕ°®“°‡¬◊ËÕ„π≈”µâπ “§Ÿ º≈æ≈Õ¬‰¥â

‡À≈à“π’È¡’‡¬◊ËÕ„¬§àÕπ¢â“ß Ÿß (ªîòπ, 2542) ®÷ß„™â‡ªìπ·À≈àß

Õ“À“√À¬“∫„π —µ«å‡§’È¬«‡Õ◊ÈÕß‰¥â Õ¬à“ß‰√°Áµ“¡

°“√»÷°…“°“√π” “§Ÿ·≈–º≈æ≈Õ¬‰¥â®“° “§Ÿ¡“„™â„π

Õ“À“√ —µ«å‡§’È¬«‡Õ◊ÈÕß„πª√–‡∑»‰∑¬¬—ß¡’¢âÕ¡Ÿ≈πâÕ¬¡“°

ß“π«‘®—¬§√—Èßπ’È®÷ß‡ªìπ°“√ª√–‡¡‘π°“√¬àÕ¬ ≈“¬‰¥â¢Õß

 “§Ÿ·≈–º≈æ≈Õ¬‰¥â®“° “§Ÿ„π°√–‡æ“–√Ÿ‡¡π ‚¥¬„™â

‡∑§π‘§∂ÿß‰π≈àÕπ (nylon bag technique) ‡ª√’¬∫‡∑’¬∫

°—∫«—µ∂ÿ¥‘∫Õ◊ËπÊ ∑’Ë„™â‡ªìπ·À≈àßæ≈—ßß“π„πÕ“À“√ —µ«å

‡§’È¬«‡Õ◊ÈÕß ‡™àπ ¢â“«‚æ¥∫¥·≈–°“°‡π◊ÈÕ„π‡¡≈Á¥ª“≈å¡

πÈ”¡—π ‡æ◊ËÕª√–‡¡‘π»—°¬¿“æ„π°“√„™âª√–‚¬™πå®“°

 “§Ÿ·≈–º≈æ≈Õ¬‰¥â®“° “§Ÿ„πÕ“À“√ —µ«å‡§’È¬«‡Õ◊ÈÕß

«‘∏’°“√»÷°…“

°“√‡µ√’¬¡ —µ«å∑¥≈Õß

„™â‚§æ◊Èπ‡¡◊Õß‡æ»ºŸâÕ“¬ÿª√–¡“≥ 2 ªï πÈ”Àπ—°

‡©≈’Ë¬ 200+25 °°. ®”π«π 3 µ—« ∑’Ë‰¥â√—∫°“√ºà“µ—¥„ à

∑àÕÕ“À“√∂“«√∑’Ë°√–‡æ“–√Ÿ‡¡π °àÕπ°“√∑¥≈Õß∑”

«—§´’πªÑÕß°—π‚√§ª“°·≈–‡∑â“‡ªóòÕ¬ ·≈–‚√§§Õ∫«¡

°”®—¥æ¬“∏‘¿“¬„π‚¥¬„™â¬“∂à“¬æ¬“∏‘Õ—≈‡∫π¥“‚´≈

·≈–©’¥‰«µ“¡‘π‡Õ¥’Õ’ (AD
3
E) „Àâ‚§‰¥â√—∫À≠â“√Ÿ´’Ë·Àâß

Õ¬à“ß‡µÁ¡∑’Ë (ad libitum) ‡ √‘¡¥â«¬Õ“À“√¢âπ∑’Ë¡’‚ª√µ’π

√«¡ 12.83 % „π√–¥—∫ 1 %¢ÕßπÈ”Àπ—°µ—« «—π≈– 2 §√—Èß

„π‡«≈“ 08.00 π. ·≈– 15.00 π. ·≈–‰¥â√—∫πÈ”·≈–

·√à∏“µÿ°âÕπ (mineral block) Õ¬à“ßÕ‘ √– ‡ªìπ√–¬– 14 «—π

°àÕπ∑”°“√»÷°…“°“√¬àÕ¬ ≈“¬¢Õß«—µ∂ÿ¥‘∫Õ“À“√ —µ«å

„π°√–‡æ“–√Ÿ‡¡π

°“√‡µ√’¬¡Õ“À“√∑¥≈Õß

«—µ∂ÿ¥‘∫Õ“À“√ —µ«å∑’Ë „™â „π°“√»÷°…“§√—È ßπ’È

ª√–°Õ∫¥â«¬

2.1 ‡¬◊ËÕ„π≈”µâπ “§Ÿ °“°‡¬◊ËÕ„π≈”µâπ “§Ÿ ·≈–

·ªÑß “§Ÿ ́ ◊ÈÕ®“°‡°…µ√°√ µ”∫≈µ–≈ÿß‡ªÕ– Õ”‡¿Õ‡¡◊Õß

®—ßÀ«—¥ªíµµ“π’

2.2 „∫ “§Ÿ·≈–∑“ß “§Ÿ  ÿà¡‡°Á∫®“°µâπ “§Ÿ∑’Ë‚µ

‡µÁ¡∑’Ë Õ“¬ÿª√–¡“≥ 6-8 ªï ∫√‘‡«≥µ”∫≈§«π≈—ß Õ”‡¿Õ

À“¥„À≠à ®—ßÀ«—¥ ß¢≈“ π”¡“ —∫¥â«¬‡§√◊ËÕß —∫¢π“¥

1 π‘È« À≈—ß®“°π—Èπ„™â°√√‰°√µ—¥Õ’°§√—Èß„Àâ‰¥â¢π“¥ª√–¡“≥

1 ´¡.

∑”°“√‡°Á∫µ—«Õ¬à“ß«—µ∂ÿ¥‘∫·µà≈–™π‘¥‚¥¬·∫àß

‡ªìπ 2  à«π §◊Õ  à«π∑’Ë 1 π”¡“Õ∫∑’ËÕÿ≥À¿Ÿ¡‘ 100 ´

‡ªìπ‡«≈“ 24 ™—Ë«‚¡ß ‡æ◊ËÕ«‘‡§√“–Àå‡ªÕ√å‡´Áπµå«—µ∂ÿ·Àâß

 à«π∑’Ë 2 π”¡“Õ∫∑’ËÕÿ≥À¿Ÿ¡‘ 65 ´  ‡ªìπ‡«≈“ 72 ™—Ë«‚¡ß

·≈â«π”‰ª∫¥ºà“πµ–·°√ß¢π“¥ 1 ¡¡. ‡æ◊ËÕ«‘‡§√“–Àå

Õß§åª√–°Õ∫∑“ß‡§¡’ ·≈–°“√¬àÕ¬ ≈“¬¢Õß‚¿™π–

‚¥¬„™â‡∑§π‘§∂ÿß‰π≈àÕπ
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°“√‡µ√’¬¡∂ÿß‰π≈àÕπ

∂ÿß‰π≈àÕπ∑’Ë„™â‡ªìπ™π‘¥∑’Ë‰¡à “¡“√∂≈–≈“¬À√◊Õ

∑”ªØ‘°‘√‘¬“„¥Ê „π°√–‡æ“–√Ÿ‡¡π ·≈–‰¡à‡ªìπÕ—πµ√“¬

µàÕ —µ«å ¡’¢π“¥√Ÿ¢Õß∂ÿß (pore) 45 ‰¡§√Õπ ‚¥¬µ—¥‡ªìπ

√Ÿª ’Ë‡À≈’Ë¬¡æ◊Èπºâ“¢π“¥ 8x15 ´¡. ‡¬Á∫µ–‡¢Á∫‚¥¬√Õ∫

‡«âπ‡©æ“– à«πª“°‡æ◊ËÕ‡µ‘¡Õ“À“√∑¥≈Õß π”¡“´—°

∑”§«“¡ –Õ“¥°àÕπ„™â

°“√«“ß·ºπ°“√∑¥≈Õß

„™â·ºπ°“√∑¥≈Õß·∫∫ ÿà¡¿“¬„π∫≈ÁÕ° ¡∫Ÿ√≥å

(Randomized Complete Block Design, RCBD) ‚¥¬¡’

°≈ÿà¡∑¥≈ÕßÀ√◊Õ∑√’∑‡¡πµå (treatment) §◊Õ ‡¬◊ËÕ„π≈”µâπ

 “§Ÿ °“°‡¬◊ËÕ„π≈”µâπ “§Ÿ ·ªÑß “§Ÿ ·ªÑß¢â“«‡°√’¬∫

„∫ “§Ÿ ∑“ß “§Ÿ °“°‡π◊ÈÕ„π‡¡≈Á¥ª“≈å¡πÈ”¡—π ·≈–

¢â“«‚æ¥∫¥ „π·µà≈–∑√’∑‡¡πµå„™â‚§æ◊Èπ‡¡◊Õß‡æ»ºŸâ

∑’Ë‰¥â√—∫°“√ºà“µ—¥„ à∑àÕÕ“À“√∂“«√∑’Ë°√–‡æ“–√Ÿ‡¡π

®”π«π 3 µ—« (∫≈ÁÕ°)

«‘∏’°“√∑¥≈Õß

1. ™—Ëßµ—«Õ¬à“ß‡¬◊ËÕ„π≈”µâπ “§Ÿ °“°‡¬◊ËÕ„π≈”µâπ

 “§Ÿ „∫ “§Ÿ ∑“ß “§Ÿ °“°‡π◊ÈÕ„π‡¡≈Á¥ª“≈å¡πÈ”¡—π ·≈–

¢â“«‚æ¥∫¥ µ—«Õ¬à“ß≈–ª√–¡“≥ 5-6 °√—¡  à«π·ªÑß “§Ÿ

™—Ëßµ—«Õ¬à“ß≈–ª√–¡“≥ 8 °√—¡ „ à∂ÿß‰π≈àÕπ´÷Ëß‰¥âÕ∫∑’Ë

Õÿ≥À¿Ÿ¡‘ 70 ´ π“π 48 ™—Ë«‚¡ß ·≈–∫—π∑÷°πÈ”Àπ—°‰«â

‚¥¬„™â 2 ∂ÿßµàÕ 1 µ—«Õ¬à“ß √«¡µ—«Õ¬à“ß≈– 48 ∂ÿß

ºŸ°ª“°∂ÿß„Àâ·πàπ √«¡∂ÿßµ—«Õ¬à“ß„Àâ‡ªìπæ«ß √âÕ¬¥â«¬

‡™◊Õ°‰π≈àÕπ ·≈â«π”∂ÿß‰π≈àÕπ∑’Ë„ àµ—«Õ¬à“ß·µà≈–™π‘¥

µ—«Õ¬à“ß≈– 16 ∂ÿß ‡¢â“∫à¡„π°√–‡æ“–√Ÿ‡¡π ·≈–‡°Á∫ÕÕ°

∑’Ë‡«≈“ 2, 4, 6, 8, 12, 24, 48 ·≈– 72 ™—Ë«‚¡ßÀ≈—ß°“√∫à¡

∑”°“√≈â“ß∂ÿß‰π≈àÕπ ®π°√–∑—ËßπÈ”„  ·≈–π”∂ÿß‰ª

Õ∫·Àâß∑’ËÕÿ≥À¿Ÿ¡‘ 70 ´ ‡ªìπ‡«≈“ 72 ™—Ë«‚¡ß ™—ËßπÈ”Àπ—°

∑’Ë·πàπÕπ·≈–∑”°“√®¥∫—π∑÷°πÈ”Àπ—°À≈—ßÕ∫·Àâß

·≈â«π”‡»…Õ“À“√∑’Ë‡À≈◊Õ„π∂ÿß‰ª«‘‡§√“–ÀåÕß§åª√–°Õ∫

∑“ß‡§¡’ ·≈–§”π«≥ —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬- ≈“¬‰¥â

¢Õß«—µ∂ÿ·Àâß·≈–Õ‘π∑√’¬«—µ∂ÿ∑’Ë√–¬–‡«≈“µà“ßÊ ¥—ßπ’È

®“°π—Èππ”§à“ —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬ ≈“¬¢Õß

«—µ∂ÿ·Àâß·≈–Õ‘π∑√’¬«—µ∂ÿµ“¡√–¬–‡«≈“∑’Ë·™à∫à¡„π

°√–‡æ“–√Ÿ‡¡π ¡“§”π«≥‚¥¬„™â‚ª√·°√¡ ”‡√Á®√Ÿª

NEWAY µ“¡‚¡‡¥≈¢Õß Ørskov and McDonald (1979)

¥—ßπ’È

P = a+b (1- e-ct)

‡¡◊ËÕ P  =  Õ—µ√“°“√¬àÕ¬ ≈“¬∑’Ë‡«≈“ t (%)

a  =   à«π∑’Ë “¡“√∂≈–≈“¬‰¥â∑—π∑’

b  =   à«π∑’Ë¡’»—°¬¿“æ„π°“√¬àÕ¬ ≈“¬∑’Ë‡«≈“ t

c  =  §à“§ß∑’Ë¢ÕßÕ—µ√“°“√¬àÕ¬ ≈“¬‰¥â

t  =  ™à«ß‡«≈“∫à¡ (h)

 à«π§à“ª√– ‘∑∏‘¿“æ°“√¬àÕ¬‰¥â (effective rumen

degradability, ED) ¢Õß«—µ∂ÿ·Àâß·≈–Õ‘π∑√’¬«—µ∂ÿ §”π«≥

‰¥â®“° ¡°“√ ¥—ßπ’È

ED = a+b  {c/(c+k)}

‡¡◊ËÕ k ‡ªìπ§à“Õ—µ√“°“√‰À≈ºà“π¢ÕßÕ“À“√ÕÕ°

®“°°√–‡æ“–√Ÿ‡¡π (rumen turn over rate) 0.05 /h

 à«π§à“Õ—µ√“°“√™–≈â“ß‚¥¬πÈ” (washing loss rate)

·≈–§à“§ß∑’Ë¢ÕßÕ—µ√“°“√¬àÕ¬ ≈“¬ (degradability rate

constant, C) ¢Õß«—µ∂ÿ·Àâß·≈–Õ‘π∑√’¬«—µ∂ÿ§”π«≥

‚¥¬„™â IFRU fit curve procedure µ“¡«‘∏’¢Õß Chen (1996)

2. ∑”°“√‡°Á∫µ—«Õ¬à“ß¢Õß‡À≈«®“°°√–‡æ“–√Ÿ‡¡π

„π·µà≈–√–¬–‡«≈“∑’Ë∫à¡µ—«Õ¬à“ßÕ“À“√ ‡æ◊ËÕ»÷°…“°“√

‡ª≈’Ë¬π·ª≈ß¢Õß√–¥—∫§«“¡‡ªìπ°√¥-¥à“ß (pH) ·≈–

Õÿ≥À¿Ÿ¡‘ „π°√–‡æ“–√Ÿ‡¡π„π√–À«à“ß°“√∫à¡µ—«Õ¬à“ß

Õ“À“√

X 100

 —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬‰¥â¢Õß«—µ∂ÿ·Àâß (%) =

(πÈ”Àπ—°∂ÿßæ√âÕ¡‡»…‡À≈◊Õ - πÈ”Àπ—°∂ÿß)

πÈ”Àπ—°µ—«Õ¬à“ß‡√‘Ë¡µâπ

 —¡ª√– ‘∑∏‘Ï°“√¬àÕ¬‰¥â¢ÕßÕ‘π∑√’¬«—µ∂ÿ (%) =

(‡ªÕ√å‡´ÁπµåÕ‘π∑√’¬å«—µ∂ÿ∑’Ë‡À≈◊ÕÕ¬Ÿà„π∂ÿß)

‡ªÕ√å‡´ÁπµåÕ‘π∑√’¬å«—µ∂ÿ‡√‘Ë¡µâπ
X 100
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°“√«‘‡§√“–ÀåÕß§åª√–°Õ∫∑“ß‡§¡’¢Õß«—µ∂ÿ¥‘∫
Õ“À“√ —µ«å

°“√«‘‡§√“–ÀåÕß§åª√–°Õ∫∑“ß‡§¡’¢Õß«—µ∂ÿ¥‘∫

Õ“À“√ —µ«å §◊Õ «—µ∂ÿ·Àâß Õ‘π∑√’¬«—µ∂ÿ ‚ª√µ’π√«¡

‰¢¡—π√«¡ ‡¬◊ËÕ-„¬√«¡ ·≈–‡∂â“ «‘‡§√“–Àå‚¥¬«‘∏’ª√–¡“≥

(Proximate analysis) µ“¡«‘∏’°“√¢Õß AOAC (1990)

 à«π°“√«‘‡§√“–Àåºπ—ß-‡´≈≈å ≈‘°‚π‡´≈≈Ÿ‚≈  ·≈–≈‘°π‘π

„™â«‘∏’ Detergent analysis ¢Õß Goering and Van Soest

(1970)

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘

π”§à“°“√¬àÕ¬ ≈“¬‰¥â¢Õß«—µ∂ÿ·Àâß·≈–Õ‘π∑√’¬«—µ∂ÿ

 à«π∑’Ë≈–≈“¬‰¥â∑—π∑’  à«π∑’Ë¡’»—°¬¿“æ„π°“√¬àÕ¬ ≈“¬

§à“°“√¬àÕ¬ ≈“¬ Ÿß ÿ¥ ·≈–ª√– ‘∑∏‘¿“æ°“√¬àÕ¬‰¥â

¢Õß«—µ∂ÿ·Àâß·≈–Õ‘π∑√’¬«—µ∂ÿ¢Õß«—µ∂ÿ¥‘∫·µà≈–™π‘¥

§à“§«“¡‡ªìπ°√¥-¥à“ß·≈–Õÿ≥À¿Ÿ¡‘¢Õß¢Õß‡À≈«

„π°√–‡æ“–√Ÿ‡¡π  ¡“«‘‡§√“–Àå∑“ß ∂‘µ‘  ‚¥¬°“√«‘‡§√“–Àå

§«“¡·ª√ª√«πµ“¡·ºπ°“√∑¥≈Õß·∫∫ ÿà¡¿“¬„π

∫≈ÁÕ° ¡∫Ÿ√≥å (Randomized Complete Block Design,

RCBD) ·≈–‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬‚¥¬«‘∏’ Duncanûs New

Multiple Range Test (Steel and Torrie, 1980) µ“¡‚¡‡¥≈

¥—ßπ’È

Yij  = µ + δij + τj + εij

‡¡◊ËÕ Yij =  §à“ —ß‡°µÿ„π™à«ß‡«≈“µà“ßÊ

µ =  §à“‡©≈’Ë¬

δij =  Õ‘∑∏‘æ≈¢Õß∫≈ÁÕ°

τj =  «—µ∂ÿ¥‘∫Õ“À“√∑’Ë„™â∑¥≈Õß

εij =  §à“§«“¡§≈“¥‡§≈◊ËÕπ¢Õß°“√∑¥≈Õß

º≈°“√»÷°…“·≈–«‘®“√≥å

Õß§åª√–°Õ∫∑“ß‡§¡’¢Õß«—µ∂ÿ¥‘∫∑—Èß 7 ™π‘¥ · ¥ß

„π Table 1 æ∫«à“ ·ªÑß “§Ÿ ‡¬◊ËÕ„π≈”µâπ “§Ÿ °“°‡¬◊ËÕ

„π≈”µâπ “§Ÿ ¡’«—µ∂ÿ·Àâß„°≈â‡§’¬ß°—π (84.36-86.79%)

·≈–¡’‚ª√µ’πµË” (0.31, 1.44 ·≈– 2.14% µ“¡≈”¥—∫)

 Õ¥§≈âÕß°—∫ Yadav and Mahyuddin (1991) ·≈– Tuen

(1992) ∑’Ë√“¬ß“π«à“ ·ªÑß “§Ÿ ‡¬◊ËÕ„π≈”µâπ “§Ÿ ·≈–°“°

‡¬◊ËÕ„π≈”µâπ “§Ÿª√–°Õ∫¥â«¬‚ª√µ’π√«¡ 0.21-3.3%

„π¢≥–∑’ËÕ‘π∑√’¬«—µ∂ÿ „π«—µ∂ÿ¥‘∫∑—Èß 3 ™π‘¥ ¡’§à“ Ÿß

(95.19-99.79%) „°≈â‡§’¬ß°—∫Õ‘π∑√’¬«—µ∂ÿ„π¢â“«‚æ¥∫¥

·≈–°“°‡π◊ÈÕ„π‡¡≈Á¥ª“≈å¡πÈ”¡—π (98.50 ·≈– 95.92%

µ“¡≈”¥—∫)  ”À√—∫„∫ “§Ÿª√–°Õ∫¥â«¬‚ª√µ’π√«¡

8.13% ºπ—ß‡´≈≈å 57.15% ·≈–≈‘°‚π‡´≈≈Ÿ‚≈  42.28%

„°≈â‡§’¬ß°—∫√–¥—∫‚¿™π–¢Õßæ◊™Õ“À“√ —µ«å„π‡¢µ√âÕπ

∫“ß™π‘¥ ‡™àπ À≠â“¢π∑’Ë¡’Õ“¬ÿ°“√µ—¥ 6  —ª¥“Àå

ª√–°Õ∫¥â«¬‚ª√µ’π√«¡·≈–≈‘°‚π‡´≈≈Ÿ‚≈  8.53 ·≈–

43.89 % µ“¡≈”¥—∫ (∑‘» “πµ‘Ï, 2544)  ”À√—∫∑“ß “§Ÿ

¡’§ÿ≥§à“∑“ß‚¿™π–µË” ‚¥¬ª√–°Õ∫¥â«¬‚ª√µ’π√«¡‡æ’¬ß

1.49% ºπ—ß‡´≈≈å 71.01% ·≈–≈‘°‚π‡´≈≈Ÿ‚≈  43.35%

®“°º≈°“√»÷°…“°“√¬àÕ¬ ≈“¬¢Õß«—µ∂ÿ¥‘∫„π

°√–‡æ“–√Ÿ‡¡π¥—ß· ¥ß„π Figure 1 æ∫«à“ °“√¬àÕ¬

 ≈“¬‰¥â¢Õß«—µ∂ÿ-·Àâß ·≈–Õ‘π∑√’¬«—µ∂ÿ¢Õß«—µ∂ÿ¥‘∫

Õ“À“√ —µ«å∑—Èß 7 ™π‘¥ ‡æ‘Ë¡¢÷Èπµ“¡™à«ß‡«≈“∑’Ë„™â∫à¡

„π°√–‡æ“–√Ÿ‡¡π (0 ∂÷ß 72 ™¡.) ‚¥¬°“√¬àÕ¬ ≈“¬

¢Õß«—µ∂ÿ·Àâß·≈–Õ‘π∑√’¬«—µ∂ÿ¢Õß·ªÑß “§Ÿ¡’§à“ Ÿß ÿ¥

∑ÿ°™à«ß‡«≈“∑’Ë∫à¡µ—«Õ¬à“ß „π¢≥–∑’Ë„∫ “§Ÿ·≈–∑“ß “§Ÿ

¡’§à“°“√¬àÕ¬ ≈“¬¢Õß«—µ∂ÿ·Àâß·≈–Õ‘π∑√’¬«—µ∂ÿµË” ÿ¥

‚¥¬‡¡◊ËÕ‡√’¬ß≈”¥—∫§à“°“√¬àÕ¬ ≈“¬¢Õß«—µ∂ÿ·Àâß∑’Ë

72 ™—Ë«‚¡ß À≈—ß°“√∫à¡„π°√–‡æ“–√Ÿ‡¡π æ∫«à“ ·ªÑß “§Ÿ

(99.53%) > ¢â“«‚æ¥∫¥ (82.96%) > ‡¬◊ËÕ„π≈”µâπ “§Ÿ

(82.92%) > °“°-‡¬◊ËÕ„π≈”µâπ “§Ÿ (81.74%) > °“°‡π◊ÈÕ

„π‡¡≈Á¥ª“≈å¡πÈ”¡—π (77.67%) > „∫ “§Ÿ (62.19%) >

∑“ß “§Ÿ (61.72%) µ“¡≈”¥—∫ · ¥ß„Àâ‡ÀÁπ«à“®ÿ≈‘π∑√’¬å

„π°√–‡æ“–√Ÿ‡¡π “¡“√∂„™âª√–‚¬™πå®“°·ªÑß “§Ÿ‰¥â

Õ¬à“ß¡’ª√– ‘∑∏‘¿“æ „π¢≥–∑’Ë«—µ∂ÿ·Àâß¢Õß¢â“«‚æ¥∫¥

‡¬◊ËÕ„π≈”µâπ “§Ÿ °“°‡¬◊ËÕ„π≈”µâπ “§Ÿ °“°‡π◊ÈÕ„π

‡¡≈Á¥ª“≈å¡πÈ”¡—π „∫ “§Ÿ ·≈–∑“ß “§Ÿ∑’Ë‰¡à∂Ÿ°¬àÕ¬

„π°√–‡æ“–√Ÿ‡¡πÕ“®‰À≈ºà“π°“√À¡—°„π°√–‡æ“–√Ÿ‡¡π

·≈–∂Ÿ°¬àÕ¬„π∑“ß‡¥‘πÕ“À“√ à«π≈à“ßµàÕ‰ª  à«π§à“

°“√¬àÕ¬ ≈“¬¢ÕßÕ‘π∑√’¬«—µ∂ÿ∑’Ë 72 ™—Ë«‚¡ßÀ≈—ß°“√∫à¡

„π°√–‡æ“–√Ÿ‡¡π§≈â“¬°—∫§à“°“√¬àÕ¬ ≈“¬¢Õß«—µ∂ÿ·Àâß

¬°‡«âπ∑“ß “§Ÿ¡’§à“°“√¬àÕ¬ ≈“¬¢ÕßÕ‘π∑√’¬«—µ∂ÿ

(63.40%)  Ÿß°«à“ „∫ “§Ÿ (62.40%) ®“°§à“°“√¬àÕ¬ ≈“¬

‰¥â¢Õß«—µ∂ÿ·Àâß·≈–Õ‘π∑√’¬«—µ∂ÿ¢Õß«—µ∂ÿ¥‘∫∑—Èß 7 ™π‘¥
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„π°√–‡æ“–√Ÿ‡¡π  “¡“√∂®”·π°«—µ∂ÿ¥‘∫Õ“À“√ —µ«å

∑—Èß 7 ™π‘¥ ‰¥â‡ªìπ 3 °≈ÿà¡ §◊Õ ·ªÑß “§Ÿ ´÷Ëß¬àÕ¬ ≈“¬‰¥â

√«¥‡√Á« „π¢≥–∑’Ë ‡¬◊ËÕ„π≈”µâπ “§Ÿ °“°‡¬◊ËÕ„π≈”µâπ

 “§Ÿ ¢â“«‚æ¥∫¥ ·≈–°“°‡π◊ÈÕ„π‡¡≈Á¥-ª“≈å¡πÈ”¡—π

¡’§à“°“√¬àÕ¬ ≈“¬ª“π°≈“ß  à«π∑“ß “§Ÿ·≈–„∫ “§Ÿ

¡’§à“°“√¬àÕ¬ ≈“¬µË”°«à“«—µ∂ÿ¥‘∫Õ◊Ëπ Õ“®‡π◊ËÕß®“°

¡’ à«πª√–°Õ∫‚ª√µ’π-·∑ππ‘π (protein-tannin complex)

‡ªìπÕß§åª√–°Õ∫§àÕπ¢â“ß Ÿß®÷ß∑”„Àâ°“√¬àÕ¬ ≈“¬‰¥â

„π°√–‡æ“–√Ÿ‡¡πµË” (Reed et al., 1982)

‡¡◊ËÕπ”§à“°“√¬àÕ¬ ≈“¬‰¥â¢Õß«—µ∂ÿ·Àâß·≈–

Õ‘π∑√’¬«—µ∂ÿ¢Õß«—µ∂ÿ¥‘∫∑’Ë√–¬–‡«≈“µà“ßÊ ‰ªª√–¡«≈º≈

‚¥¬„™â‚ª√·°√¡ ”‡√Á®√Ÿª NEWAY µ“¡‚¡‡¥≈¢Õß

Ørskov and McDonal (1979) º≈°“√»÷°…“· ¥ß¥—ß

Table 2 æ∫«à“  à«π∑’Ë ≈“¬‰¥â∑—π∑’ (a) §à“§ß∑’Ë¢ÕßÕ—µ√“

°“√¬àÕ¬ ≈“¬‰¥â (c) ¢Õß«—µ∂ÿ·Àâß·≈–Õ‘π∑√’¬«—µ∂ÿ

¢Õß·ªÑß “§Ÿ (63.5, 0.13%; 65.5, 0.01% µ“¡≈”¥—∫)

Figure 1 In sacco DM and OM disappearances of feed sources (SS = Sago Strach; SPP = Sago palm pith;
RSPP = Residued sago palm pith; SPL =  Sago palm leaves; SPP

1
 = Sago palm petiole; GC = Ground

corn; PKC = Palm kernel cake).
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 Ÿß°«à“«—µ∂ÿ¥‘∫Õ◊Ëπ Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.05)

„π∑”πÕß‡¥’¬«°—π ·ªÑß “§Ÿ¡’§à“°“√¬àÕ¬ ≈“¬ Ÿß ÿ¥

¢Õß«—µ∂ÿ·Àâß·≈–Õ‘π∑√’¬«—µ∂ÿ (a+b) (98.8 ·≈– 99.5 %

µ“¡≈”¥—∫)  Ÿß°«à“«—µ∂ÿ¥‘∫Õ◊ËπÊ Õ¬à“ß¡’π—¬ ”§—≠

∑“ß ∂‘µ‘ (P<0.05) πÕ°®“°π’È ·ªÑß “§Ÿ¬—ß¡’ª√– ‘∑∏‘¿“æ

°“√¬àÕ¬‰¥â (ED) ¢Õß«—µ∂ÿ·Àâß·≈–Õ‘π∑√’¬«—µ∂ÿ∑’ËÕ—µ√“

°“√°“√‰À≈ºà“π¢ÕßÕ“À“√®“°°√–‡æ“–√Ÿ‡¡π 0.05/h

(85.6 ·≈– 89.7% µ“¡≈”¥—∫)  Ÿß°«à“«—µ∂ÿ¥‘∫Õ◊Ëπ

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.05) ¡’§à“„°≈â‡§’¬ß°—∫

ª√– ‘∑∏‘¿“æ°“√¬àÕ¬‰¥â¢Õß«—µ∂ÿ·Àâß·≈–Õ‘π∑√’¬«—µ∂ÿ

„π°√–‡æ“–√Ÿ‡¡π¢Õß¡—π‡∑» ’¢“« (87.9 ·≈– 89.4%

µ“¡≈”¥—∫) ¡—π‡∑» ’¡à«ß (87.8 ·≈– 89.4% µ“¡≈”¥—∫)

·≈–¡—π‡∑» ’‡À≈◊Õß (87.9 ·≈– 89.8% µ“¡≈”¥—∫)

(Chanjula et al., 2003) Õ¬à“ß‰√°Áµ“¡ ª√– ‘∑∏‘¿“æ

°“√¬àÕ¬‰¥â¢Õß«—µ∂ÿ·Àâß·≈–Õ‘π∑√’¬«—µ∂ÿ¢Õß·ªÑß “§Ÿ

„π°√–‡æ“–√Ÿ‡¡π„π°“√»÷°…“§√—Èßπ’ÈµË”°«à“ª√– ‘∑∏‘¿“æ

°“√¬àÕ¬‰¥â¢Õß«—µ∂ÿ·Àâß·≈–Õ‘π∑√’¬«—µ∂ÿ¢Õß¡—π‡ âπ

´÷Ëß‡∑à“°—∫ 92.5 ·≈– 93.4% µ“¡≈”¥—∫ (Chanjula et al.,

2003) Õ“®‡π◊ËÕß®“°§«“¡·µ°µà“ß¢ÕßÕß§åª√–°Õ∫∑“ß

‡§¡’·≈– —¥ à«π¢Õß·ªÑß„π«—µ∂ÿ¥‘∫ ‚¥¬‡©æ“– —¥ à«π

√–À«à“ßÕ–‰¡‚≈ ·≈–Õ–‰¡‚≈‡æ§µ‘π ‚¥¬ Morton

(2006) √“¬ß“π«à“ ·ªÑß„π¡—π‡ âπª√–°Õ∫¥â«¬Õ–‰¡‚≈ 

17% „π¢≥–∑’Ë·ªÑß “§Ÿª√–°Õ∫¥â«¬Õ–‰¡‚≈  26%

°“√¬àÕ¬‰¥â¢Õß·ªÑß®–‡æ‘Ë¡¢÷Èπ‡¡◊ËÕÕ–‰¡‚≈  ≈¥≈ß (John,

2001) ®÷ß∑”„Àâª√– ‘∑∏‘¿“æ°“√¬àÕ¬‰¥â¢Õß«—µ∂ÿ·Àâß

¢Õß¡—π‡ âπ„π°√–‡æ“–√Ÿ‡¡π Ÿß°«à“·ªÑß “§Ÿ  ”À√—∫

ª√– ‘∑∏‘¿“æ°“√¬àÕ¬‰¥â¢Õß«—µ∂ÿ·Àâß·≈–Õ‘π∑√’¬«—µ∂ÿ

¢Õß‡¬◊ËÕ„π≈”µâπ “§Ÿ ·≈–°“°‡¬◊ËÕ„π≈”µâπ “§Ÿæ∫«à“

‡¬◊ËÕ„π≈”µâπ “§Ÿ ¡’ª√– ‘∑∏‘¿“æ°“√¬àÕ¬‰¥â¢Õß«—µ∂ÿ·Àâß

·≈–Õ‘π∑√’¬«—µ∂ÿ (57.9 ·≈– 60.1% µ“¡≈”¥—∫)  Ÿß°«à“

°“°‡¬◊ËÕ„π≈”µâπ “§Ÿ (56.4 ·≈– 59.3% µ“¡≈”¥—∫)

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.05) ·µàª√– ‘∑∏‘¿“æ

°“√¬àÕ¬‰¥â¢Õß«—µ∂ÿ·Àâß·≈–Õ‘π∑√’¬«—µ∂ÿ¢Õß«—µ∂ÿ¥‘∫

∑—Èß 2 ™π‘¥ ‰¡à·µ°µà“ß®“°ª√– ‘∑∏‘¿“æ°“√¬àÕ¬‰¥â¢Õß

«—µ∂ÿ·Àâß·≈–Õ‘π∑√’¬«—µ∂ÿ¢Õß¢â“«‚æ¥∫¥ (57.5 ·≈–

59.7% µ“¡≈”¥—∫) ·≈– Ÿß°«à“ª√– ‘∑∏‘¿“æ°“√¬àÕ¬‰¥â

¢Õß«—µ∂ÿ·Àâß·≈–Õ‘π∑√’¬«—µ∂ÿ¢Õß°“°‡π◊ÈÕ„π‡¡≈Á¥ª“≈å¡

πÈ”¡—π (50.4 ·≈– 51.9% µ“¡≈”¥—∫) ¥—ßπ—Èπ®÷ßÕ“®®–

 “¡“√∂„™â‡¬◊ËÕ„π≈”µâπ “§Ÿ ·≈–°“°‡¬◊ËÕ„π≈”µâπ “§Ÿ

∑¥·∑π¢â“«‚æ¥∫¥·≈–°“°‡π◊ÈÕ„π‡¡≈Á¥ª“≈å¡πÈ”¡—π

„πÕ“À“√¢âπ ”À√—∫ —µ«å‡§’È¬«‡Õ◊ÈÕß‰¥â  à«π∑“ß “§Ÿ

·≈–„∫ “§Ÿ¡’ª√– ‘∑∏‘¿“æ°“√¬àÕ¬‰¥â¢Õß«—µ∂ÿ·Àâß 40.2

·≈– 40.6% µ“¡≈”¥—∫ ·≈–ª√– ‘∑∏‘¿“æ°“√¬àÕ¬‰¥â

¢ÕßÕ‘π∑√’¬«—µ∂ÿ 41.5 ·≈– 40.7% µ“¡≈”¥—∫  Ÿß°«à“

a-h Mean within the same column followed by the same letter are significantly different (P<0.05).
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ª√– ‘∑∏‘¿“æ°“√¬àÕ¬‰¥â¢Õß«—µ∂ÿ·Àâß·≈–Õ‘π∑√’¬«—µ∂ÿ

„π°√–‡æ“–√Ÿ‡¡π¢Õß∑“ß„∫ª“≈å¡πÈ”¡—π (36.4 ·≈–

39.9% µ“¡≈”¥—∫) (Pramote et al., 2001) ¡’°“√π”¡“

æ—≤π“‡ªìπÕ“À“√À¬“∫ ”À√—∫ —µ«å‡§’È¬«‡Õ◊ÈÕß„π¿“§„µâ

§à“‡©≈’Ë¬¢Õß pH ·≈–Õÿ≥À¿Ÿ¡‘ ¿“¬„π°√–‡æ“–

√Ÿ‡¡π∑’Ë√–¬–‡«≈“µà“ßÊ ∑’Ë∫à¡µ—«Õ¬à“ß«—µ∂ÿ¥‘∫ · ¥ß„π

Table 3 æ∫«à“ √–¥—∫ pH ·≈–Õÿ≥À¿Ÿ¡‘ „π°√–‡æ“–

√Ÿ‡¡π ¡’§à“‡©≈’Ë¬ 6.9 ·≈– 38.9 ´ µ“¡≈”¥—∫ ‰¡à·µ°µà“ß

°—π„π√–À«à“ß‚§∑—Èß 3 µ—« ∑’Ë„™â„π°“√»÷°…“ ·≈–Õ¬Ÿà„π

™à«ß∑’Ë‡À¡“– ¡ ”À√—∫°“√∑”ß“π¢Õß®ÿ≈‘π∑√’¬å„π

°√–‡æ“–√Ÿ‡¡π ‚¥¬ Van Soest (1994) √“¬ß“π«à“ √–¥—∫

pH ·≈–Õÿ≥À¿Ÿ¡‘∑’Ë‡À¡“– ¡  ”À√—∫°√–∫«π°“√À¡—°

¬àÕ¬Õ“À“√„π°√–‡æ“–√Ÿ‡¡πÕ¬Ÿà„π™à«ß 6.0 - 7.0 ·≈–

39 - 40 ´ µ“¡≈”¥—∫

 √ÿª

 “§Ÿ·≈–º≈æ≈Õ¬‰¥â®“° “§Ÿ ‡ªìπ«—µ∂ÿ¥‘∫°“√

‡°…µ√„πæ◊Èπ∑’Ë¿“§„µâ ∑’Ë “¡“√∂„™â‡ªìπÕ“À“√ —µ«å‰¥â

‚¥¬·ªÑß “§Ÿ ‡¬◊ËÕ„π≈”µâπ “§Ÿ ·≈–°“°‡¬◊ËÕ„π≈”µâπ

 “§Ÿ ¡’ª√– ‘∑∏‘¿“æ°“√¬àÕ¬ ≈“¬¢Õß«—µ∂ÿ·Àâß·≈–

Õ‘π∑√’¬«—µ∂ÿ„π°√–‡æ“– √Ÿ‡¡π Ÿß®÷ßÕ“®®– “¡“√∂„™â

‡ªìπ·À≈àßæ≈—ßß“π„πÕ“À“√ —µ«å‡§’È¬«‡Õ◊ÈÕß  à«π„∫ “§Ÿ

·≈–∑“ß “§Ÿ¡’»—°¬¿“æ∑’Ë®–π”¡“æ—≤π“‡æ◊ËÕ„™â‡ªìπ

Õ“À“√À¬“∫ ”À√—∫ —µ«å‡§’È¬«‡Õ◊ÈÕß

§”¢Õ∫§ÿ≥

§≥–ºŸâ«‘®—¬¢Õ¢Õ∫§ÿ≥∫—≥±‘µ«‘∑¬“≈—¬ ¡À“«‘∑¬“≈—¬

 ß¢≈“π§√‘π∑√å ·≈– Japan International Research

Center for Agricultural Sciences (JIRCAS) ∑’Ë‰¥â π—∫ πÿπ

∑ÿπ«‘®—¬ ”À√—∫°“√»÷°…“„π§√—Èßπ’È
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