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‚ª√µ’π¢Õß®ÿ≈‘π∑√’¬å„π·æ–≈Ÿ°º ¡æ◊Èπ‡¡◊Õß-·Õß‚°≈πŸ‡∫’¬π 50 ‡ªÕ√å‡´Áπµå ‡æ»ºŸâ Õ“¬ÿ‡©≈’Ë¬ 1.68 + 0.02 ªï πÈ”Àπ—°‡©≈’Ë¬

27 + 2 °‘‚≈°√—¡ ®”π«π 10 µ—« «“ß·ºπ°“√∑¥≈Õß·∫∫ 5 x 5 Replicated Latin Square „Àâ·æ–‰¥â√—∫À≠â“‡π‡ªï¬√å ¥

(Pennisetum purpureum) ·∫∫‡µÁ¡∑’Ë (ad libitum) ‡ √‘¡Õ“À“√¢âπ∑’Ë„™â¡—π‡ âπ∑¥·∑π¢â“«‚æ¥ 0, 25, 50, 75 ·≈– 100 ‡ªÕ√å‡´Áπµå

„π√–¥—∫ 2 ‡ªÕ√å‡´Áπµå¢ÕßπÈ”Àπ—°µ—« º≈°“√∑¥≈Õß æ∫«à“ ª√‘¡“≥°“√°‘π‰¥â¢Õß«—µ∂ÿ·Àâß Õ‘π∑√’¬«—µ∂ÿ ºπ—ß‡´≈≈å ·≈–

≈‘°‚π-‡´≈≈Ÿ‚≈ ¢Õß·æ–∑—Èß 5 °≈ÿà¡ ‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘ (P>0.05) ·µà·æ–∑’Ë‰¥â√—∫Õ“À“√¢âπ∑’Ë„™â¡—π‡ âπ∑¥·∑π¢â“«‚æ¥

100 ‡ªÕ√å‡´Áπµå ¡’ª√‘¡“≥°“√°‘π‰¥â¢Õß‚ª√µ’π√«¡∑—ÈßÀ¡¥ (87.63 °√—¡µàÕµ—«µàÕ«—π) µË”°«à“·æ–∑’Ë‰¥â√—∫Õ“À“√¢âπ∑’Ë„™â¡—π

‡ âπ∑¥·∑π¢â“«‚æ¥ 0, 25 ·≈– 50 ‡ªÕ√å‡´Áπµå (104.30, 102.75 ·≈– 103.85 °√—¡µàÕµ—«µàÕ«—π µ“¡≈”¥—∫) Õ¬à“ß¡’π—¬

 ”§—≠∑“ß ∂‘µ‘ (P<0.05) §«“¡‡¢â¡¢âπ¢Õß¬Ÿ‡√’¬-‰π‚µ√‡®π·≈–°≈Ÿ‚§ „π°√–· ‡≈◊Õ¥ §à“§«“¡‡ªìπ°√¥-¥à“ß¢Õß¢Õß‡À≈«

®“°°√–‡æ“–√Ÿ‡¡π §«“¡‡¢â¡¢âπ¢Õß°√¥‰¢¡—π∑’Ë√–‡À¬‰¥â∑—ÈßÀ¡¥ √«¡∑—Èßª√‘¡“≥°√¥Õ–´‘µ‘° °√¥‚æ√æ‘‚Õπ‘° °√¥∫‘«∑’√‘°

·≈– —¥ à«π¢Õß°√¥Õ–´‘µ‘°µàÕ°√¥‚æ√æ‘‚Õπ‘°„π¢Õß‡À≈«®“°°√–‡æ“–√Ÿ‡¡π¢Õß·æ–∑—Èß 5 °≈ÿà¡ ‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘

(P>0.05) Õ¬à“ß‰√°Áµ“¡ §à“‡©≈’Ë¬¢Õß√–¥—∫·Õ¡‚¡‡π’¬-‰π‚µ√‡®π„π¢Õß‡À≈«®“°°√–‡æ“–√Ÿ‡¡π¢Õß·æ–∑’Ë‰¥â√—∫Õ“À“√¢âπ

∑’Ë„™â¡—π‡ âπ∑¥·∑π¢â“«‚æ¥ 100 ‡ªÕ√å‡´Áπµå (12.33 ¡‘≈≈‘°√—¡µàÕ‡¥´‘≈‘µ√) µË”°«à“·æ–∑’Ë‰¥â√—∫Õ“À“√¢âπ∑’Ë„™â¡—π‡ âπ∑¥·∑π

¢â“«‚æ¥ 0 ·≈– 25 ‡ªÕ√å‡´Áπµå (16.18 ·≈– 18.83 ¡‘≈≈‘°√—¡µàÕ‡¥´‘≈‘µ√ µ“¡≈”¥—∫) Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.05)

 à«πª√–™“°√¢Õß·∫§∑’‡√’¬ ‚ª√‚µ´—« ·≈–®”π«π´Ÿ‚Õ ªÕ√å¢Õß‡™◊ÈÕ√“„π¢Õß‡À≈«®“°°√–‡æ“–√Ÿ‡¡π¢Õß·æ–∑—Èß 5 °≈ÿà¡

‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘ (P>0.05) πÕ°®“°π’Èª√‘¡“≥‰π‚µ√‡®π¢Õß®ÿ≈‘π∑√’¬å„π°√–‡æ“–√Ÿ‡¡π¢Õß·æ–∑—Èß 5 °≈ÿà¡

‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘ (P>0.05) ¥—ßπ—Èπ®÷ß “¡“√∂„™â¡—π‡ âπ‡ªìπ·À≈àßæ≈—ßß“π∑¥·∑π¢â“«‚æ¥ 25-75 ‡ªÕ√å‡´Áπµå „π Ÿµ√

Õ“À“√¢âπ ”À√—∫·æ–≈Ÿ°º ¡æ◊Èπ‡¡◊Õß-·Õß‚°≈πŸ‡∫’¬π 50 ‡ªÕ√å‡ Á́πµå ‡æ»ºŸâ∑’Ë‰¥â√—∫À≠â“‡π‡ªï¬√å ¥ ‚¥¬‰¡à àßº≈°√–∑∫µàÕ

°“√„™âª√–‚¬™πå‰¥â¢Õß‚¿™π–·≈–π‘‡«»«‘∑¬“„π°√–‡æ“–√Ÿ‡¡π. (§” ”§—≠: ¡—π‡ âπ, ¢â“«‚æ¥, π‘‡«»«‘∑¬“„π°√–‡æ“–√Ÿ‡¡π,

°“√ —ß‡§√“–Àå‚ª√µ’π¢Õß®ÿ≈‘π∑√’¬å, ·æ–)

1 ¿“§«‘™“ —µ«»“ µ√å §≥–∑√—æ¬“°√∏√√¡™“µ‘ ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å «‘∑¬“‡¢µÀ“¥„À≠à 90112

Department of Animal Science, Faculty of  Natural Resources, Prince of Songkla University, Hat Yai, Songkhla, 90112
2 ¿“§«‘™“‡∑§‚π‚≈¬’ ·≈–Õÿµ “À°√√¡ §≥–«‘∑¬“»“ µ√å·≈–‡∑§‚π‚≈¬’ ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å «‘∑¬“‡¢µªíµµ“π’ 94000

   Department of Technology and Industries, Faculty of Science and Technology, Prince of Songkla University, Pattani, 94000



KHON KAEN AGR. J. 36 : 4-15 (2008)·°àπ‡°…µ√ 36 : 4-15 (2551).

ABSTRACT: This experiment aimed at studying the effect of levels of cassava chip (CC) substitution for ground
corn on nutrient utilization and rumen ecology in goat. Ten Thai Native x Anglo Nubian 50% crossbred male goats,
1.68 + 0.02 years old  with average body weight (BW) of  27 + 2  kg were arranged in 5x5 Replicated Latin Square
design. The goat were fed with fresh Napier grass (Pennisetum purpureum) ad libitum and were supplemented with
concentrate containing 0, 25, 50, 75 or 100 % cassava chip (CC) substitution for ground corn  at 2% of BW as dry
matter basis. The results showed that  there were no significant differences (P>0.05)  among groups regarding total
intake of dry matter, organic matter, neutral detergent fiber and acid detergent fiber. However, when CC levels were
100% substitution for ground corn, the total crude protein intake (87.63 g/d) were significantly (P<0.05) lower than
those of 0, 25 and 50 % CC substitution for ground corn (104.30, 102.75 and 103.85 g/d, respectively). Blood urea
nitrogen and glucose concentration, rumenl pH, total volatile fatty acid concentration in rumen fluid, including
acetic acid (C2), propionic acid (C3), butyric acid (C4) and C2 : C3  ratio were not significantly different (P>0.05)
among goat fed with diet containing 0, 25, 50, 75 and 100% CC substitution for ground corn. However, mean of
ammonia nitrogen concentration in rumen fluid in goat fed with diet containing 100% CC substitution for ground
corn (12.33 mg/dl) were significantly (P<0.05) lower than those of 0 and 25% CC substitution for ground corn
(16.18 and 18.83 mg/dl,  respectively). Microbial populations including bacteria, protozoa and fungi zoospores in
rumen fluid were not significantly difference among the groups. Moreover, no significantly differences (P>0.05) in
rumen microbial N were found. Base on this experiment, the optimal level of CC as energy source substitution for
ground corn in concentrate should be 25-75% with no adverse effect on nutrient utilization and rumen ecology of
Thai native x Anglo Nubian 50% crossbred male goat fed with fresh napier grass. (Keywords: cassava chip, ground
corn, rumen ecology, microbial protein synthesis, goat)

∫∑π”

·æ–‡ªìπ —µ«å‡§’È¬«‡Õ◊ÈÕß¢π“¥‡≈Á°∑’Ë¡’§«“¡ ”§—≠

™π‘¥Àπ÷Ëß·≈–¡’·π«‚πâ¡∑’Ë®–‡æ‘Ë¡®”π«π¡“°¢÷Èπ ‚¥¬

„πªï æ.». 2549 ª√–‡∑»‰∑¬¡’·æ–∑—Èß ‘Èπ 324,150 µ—«

‡ªìπ·æ–∑’Ë‡≈’È¬ß°√–®“¬Õ¬Ÿà„πæ◊Èπ∑’Ë 14 ®—ßÀ«—¥¿“§„µâ

®”π«π 141,245 µ—« (°√¡ª»ÿ —µ«å, 2550) „π°“√º≈‘µ

·æ– °“√®—¥°“√¥â“πÕ“À“√‡ªìπªí®®—¬Àπ÷Ëß∑’Ë¡’º≈µàÕ

°“√„Àâº≈º≈‘µ¢Õß·æ– ∂÷ß·¡â«à“·æ–‡ªìπ —µ«å‡§’È¬«

‡Õ◊ÈÕß∑’Ë “¡“√∂¬àÕ¬À≠â“ „∫‰¡â ·≈–æ◊™Õ“À“√ —µ«å

„Àâ°≈“¬‡ªìπ “√Õ“À“√∑’Ë√à“ß°“¬ “¡“√∂π”‰ª„™â‡æ◊ËÕ

°“√¥”√ß™’æ  √â“ßπÈ”π¡ ·≈–º≈º≈‘µÕ◊ËπÊ ·µà„π°“√

º≈‘µ·æ–‡æ◊ËÕ„Àâ‰¥âº≈º≈‘µ∑’Ë¥’ §«√¡’°“√‡ √‘¡Õ“À“√¢âπ

‡æ◊ËÕ‡æ‘Ë¡‡ªÕ√å‡´Áπµǻ “° («‘π—¬, 2542) ·µàµâπ∑ÿπ§à“«—µ∂ÿ¥‘∫

∑’Ë„™â‡ªìπ à«πª√–°Õ∫¢ÕßÕ“À“√¢âπ ‡™àπ ª≈“ªÉπ

°“°∂—Ë«‡À≈◊Õß ·≈–¢â“«‚æ¥ ‡ªìπµâπ ¡’√“§“§àÕπ¢â“ß Ÿß

 àßº≈„Àâµâπ∑ÿπ°“√º≈‘µ·æ– Ÿßµ“¡‰ª¥â«¬ ®÷ß®”‡ªìπ

µâÕßÀ“«—µ∂ÿ¥‘∫™π‘¥Õ◊Ëπ∑’Ë¡’§ÿ≥§à“∑“ß‚¿™π–∑’Ë„°≈â‡§’¬ß

°—π ·µà¡’√“§“∂Ÿ°°«à“¡“∑¥·∑π

¡—π‡ âπ (cassava chip, CC) ‡ªìπ«—µ∂ÿ¥‘∫Õ“À“√ —µ«å

∑’Ëπ‘¬¡π”¡“„™â‡ªìπ·À≈àßæ≈—ßß“π ‡π◊ËÕß®“°¡’‚ª√µ’πµË”

·µà¡’§“√å‚∫‰Œ‡¥√µ Ÿß∂÷ß 80 ‡ªÕ√å‡´Áπµå πÕ°®“°π—Èπ

¡—π‡ âπ¬—ß¡’ª√‘¡“≥·≈–Õ—µ√“°“√¬àÕ¬ ≈“¬‚¥¬

®ÿ≈‘π∑√’¬å  „π°√–‡æ“–√Ÿ‡¡π Ÿß°«à“¢â“«‚æ¥ ¢â“«∫“√å‡≈¬å

·≈–¢â“« “≈’ (Nocek and Taminga, 1991) ·≈–‡¡◊ËÕ§‘¥

‡ªìπæ≈—ßß“π·≈â«¡—π‡ âπ¡’æ≈—ßß“π∑’Ë„™âª√–‚¬™πå‰¥â

(Metabolizable energy, ME) „°≈â‡§’¬ß°—∫¢â“«‚æ¥

(Brigstocke et al., 1981) ´÷Ëß Chanjula ·≈–§≥– (2004)

√“¬ß“π«à“  “¡“√∂„™â¡—π‡ âπ‡ªìπ·À≈àßæ≈—ßß“π„π

√–¥—∫ 55-75 ‡ªÕ√å‡´Áπµå √à«¡°—∫¬Ÿ‡√’¬ 3-4.5 ‡ªÕ√å‡´Áπµå

‡ªìπÕ“À“√‚§π¡‰¥â ‚¥¬‰¡à àßº≈°√–∑∫µàÕ√–¥—∫¬Ÿ‡√’¬-

‰π‚µ√‡®π„π‡≈◊Õ¥ (blood urea nitrogen, BUN ·≈–

ª√–™“°√®ÿ≈‘π∑√’¬å„π°√–‡æ“–√Ÿ‡¡π πÕ°®“°π—Èπ

‚Õ¿“  ·≈–§≥– (2543) √“¬ß“π«à“  “¡“√∂„™â¡—π‡ âπ

∑¥·∑π¢â“«‚æ¥‰¥â„π√–¥—∫ 25-50 ‡ªÕ√å‡´Áπµå „π

 Ÿµ√Õ“À“√‚§√’¥π¡‚¥¬‰¡à àßº≈°√–∑∫µàÕ√–¥—∫¢Õß

°√¥‰¢¡—π∑’Ë√–‡À¬‰¥â„π°√–‡æ“–√Ÿ‡¡π Õ¬à“ß‰√°Áµ“¡

¢âÕ¡Ÿ≈°“√„™â¡—π‡ âπ„πÕ“À“√¢âπ ”À√—∫·æ–¬—ß¡’

§àÕπ¢â“ß®”°—¥ °“√«‘®—¬„π§√—Èßπ’È®÷ß¡’«—µ∂ÿª√– ß§å

‡æ◊ËÕ»÷°…“º≈°“√„™â¡—π‡ âπ∑¥·∑π¢â“«‚æ¥„πÕ“À“√¢âπ

µàÕπ‘‡«»«‘∑¬“„π°√–‡æ“–√Ÿ‡¡π·≈–°“√ —ß‡§√“–Àå

‚ª√µ’π¢Õß®ÿ≈‘π∑√’¬å„π·æ–
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Dietary treatment  (%CC substitution)
0 25 50 75 100

Ingredients, %
Cassava chip (CC) 0.00 12.50 25.00 37.50 50.00
Ground corn 50.00 37.50 25.00 12.50 0.00
Palm kernel cake 8.39 8.96 10.12 10.70 10.07
Soybean meal 18.36 16.79 15.13 13.55 13.93
Broken rice 20.00 20.00 20.00 20.00 20.00
Urea 0.00 0.50 1.00 1.50 1.75
Salt 1.00 1.00 1.00 1.00 1.00
Mineral-vitamin mix a 1.00 1.00 1.00 1.00 1.00
Dicalcium phosphate 0.50 0.50 0.50 0.50 0.50
Molasses 0.50 1.00 1.00 1.50 1.50
Sulfur 0.25 0.25 0.25 0.25 0.25
Total 100.00 100.00 100.00 100.00 100.00
Estimated nutrients (%)
CP 15.00 15.00 15.00 15.00 15.00
TDN 80.77 79.80 78.79 77.81 77.35

a Minerals and vitamins (each kg contains): Vitamin A: 10,000,000 IU; Vitamin E: 70,000 IU; Vitamin D: 1,600,000 IU; Fe: 50 g;
Zn: 40 g; Mn: 40 g; Co: 0.1 g; Cu: 10 g; Se: 0.1 g; I: 0.5 g

Table 1. Ingredients  and nutrients composition of  the experimental diets (DM basis)

«‘∏’°“√»÷°…“

 —µ«å∑¥≈Õß Õ“À“√∑¥≈Õß ·≈–·ºπ°“√∑¥≈Õß
°“√»÷°…“§√—Èßπ’È „™â·æ–≈Ÿ°º ¡æ◊Èπ‡¡◊Õß-·Õß‚°≈

πŸ‡∫’¬π 50 ‡ªÕ√å‡´Áπµå Õ“¬ÿ 1.68+0.02 ªï πÈ”Àπ—°µ—«

‡©≈’Ë¬ 27+2 °‘‚≈°√—¡ ®”π«π 10 µ—« „™â·ºπ°“√∑¥≈Õß

·∫∫ 5x5 Replicated Latin Square ‚¥¬·∫àß·æ–ÕÕ°

‡ªìπ 5 °≈ÿà¡ °≈ÿà¡≈– 2 ´È”  ·≈–„™â Ÿµ√Õ“À“√∑¥≈Õß

∑—ÈßÀ¡¥ 5  Ÿµ√ §◊Õ  Ÿµ√∑’Ë„™â¡—π-‡ âπ∑¥·∑π¢â“«‚æ¥

0, 25, 50, 75 ·≈– 100 ‡ªÕ√å‡´Áπµå

·æ–·µà≈–µ—«∂Ÿ°‡≈’È¬ß„π§Õ°¢—ß‡¥’Ë¬«¬°æ◊Èπ

®”π«π 10 §Õ° ¿“¬„π§Õ°¡’√“ß„ÀâÕ“À“√À¬“∫

Õ“À“√¢âπ ·≈–∑’Ë„ÀâπÈ” Õ“À“√¢âπ∑’Ë„™â„π°“√∑¥≈Õß

ª√–°Õ∫¥â«¬ ¡—π‡ âπ ¢â“«‚æ¥∫¥ °“°∂—Ë«‡À≈◊Õß ·≈–

ª≈“¬¢â“«‡ªìπÕß§åª√–°Õ∫æ◊Èπ∞“π (Table 1) ‚¥¬

§”π«≥„Àâ¡’√–¥—∫‚¿™π–µ“¡§«“¡µâÕß°“√¢Õß·æ–

µ“¡§”·π–π”¢Õß NRC (1981) ·æ–∑¥≈Õß∑ÿ°µ—«‰¥â

√—∫À≠â“‡π‡ªï¬√å ¥ (Pennisetum purpureum) ·∫∫‡µÁ¡∑’Ë

(ad libitum) ‡ √‘¡¥â«¬Õ“À“√¢âπµ“¡°≈ÿà¡∑¥≈Õß„π

√–¥—∫ 2 ‡ªÕ√å‡´Áπµå¢ÕßπÈ”Àπ—°µ—« (§‘¥‡ªìπ«—µ∂ÿ·Àâß)

«—π≈– 2 §√—Èß„π‡«≈“ 08.00 ·≈– 16.00 π“Ãî°“ °“√∑¥≈Õß

ª√–°Õ∫¥â«¬ 5 ™à«ß ·µà≈–™à«ß°“√∑¥≈Õß„™â‡«≈“

21 «—π ·∫àß‡ªìπ 2 √–¬– §◊Õ

1. √–¬–ª√—∫µ—« (adaptation period) ‡ªìπ™à«ß∑’Ë

Ωñ°„Àâ —µ«å¡’§«“¡§ÿâπ‡§¬°—∫ ¿“æ°“√∑¥≈Õß·≈–

Õ“À“√∑¥≈Õß „™â‡«≈“ 15 «—π „Àâ·æ–‰¥â√—∫Õ“À“√¢âπ

µ“¡°≈ÿà¡∑¥≈Õß°àÕπ„ÀâÀ≠â“‡π‡ªï¬√å ¥ ∑”°“√

«—¥ª√‘¡“≥Õ“À“√∑’Ë„Àâ·≈–ª√‘¡“≥Õ“À“√∑’Ë‡À≈◊Õ

∑—Èß„π™à«ß‡™â“·≈–™à«ß‡¬Áπ¢Õß∑ÿ°«—π ‡æ◊ËÕÀ“ª√‘¡“≥

°“√°‘π‰¥âÕ¬à“ßÕ‘ √– (voluntary intake)  ÿà¡‡°Á∫µ—«Õ¬à“ß

À≠â“‡π‡ªï¬√å·≈–Õ“À“√¢âπ∑’Ë„Àâ·≈–∑’Ë‡À≈◊Õ π”¡“À“

‡ªÕ√å‡´Áπµå«—µ∂ÿ·Àâß ‡æ◊ËÕπ”¡“ª√—∫ª√‘¡“≥°“√°‘π‰¥â

¢Õß —µ«å„π·µà≈–«—π

2. √–¬–∑¥≈Õß (experimental period) „™â‡«≈“

6 «—π „Àâ·æ–‰¥â√—∫Õ“À“√µ“¡°≈ÿà¡∑¥≈Õß‡™àπ‡¥’¬«
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°—∫√–¬–ª√—∫µ—« ·µàª√‘¡“≥À≠â“‡π‡ªï¬√å∑’Ë„Àâ„Àâ‡æ’¬ß 90

‡ªÕ√å‡´Áπµå¢Õßª√‘¡“≥°“√°‘π‰¥â∑—ÈßÀ¡¥„π™à«ß√–¬–

ª√—∫µ—« ∑”°“√‡°Á∫¢âÕ¡Ÿ≈ª√‘¡“≥°“√°‘π‰¥â·≈– ÿà¡

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

‡≈◊Õ¥

°“√‡°Á∫¢âÕ¡Ÿ≈·≈–°“√‡°Á∫µ—«Õ¬à“ß
1. °“√∫—π∑÷°ª√‘¡“≥°“√°‘π‰¥â·≈–°“√‡°Á∫

µ—«Õ¬à“ßÕ“À“√

1.1 ∑”°“√∫—π∑÷°ª√‘¡“≥°“√°‘π‰¥â¢Õß

À≠â“‡π‡ªï¬√å ¥·≈–Õ“À“√¢âπ‡ªìπ√–¬–‡«≈“ 5 «—π

¢Õß√–¬–∑¥≈Õß‚¥¬™—ËßπÈ”Àπ—°·≈–∫—π∑÷°ª√‘¡“≥

Õ“À“√∑’Ë„Àâ·≈–Õ“À“√∑’Ë‡À≈◊Õ‡æ◊ËÕπ”¡“§”π«≥À“

ª√‘¡“≥°“√°‘π‰¥â„π·µà≈–«—π

1.2  ÿà¡‡°Á∫µ—«Õ¬à“ßÀ≠â“‡π‡ªï¬√å ¥·≈–

Õ“À“√¢âπ∑’Ë„Àâ·æ–°‘πµ≈Õ¥√–¬–‡«≈“ 5 «—π¢Õß

√–¬–∑¥≈Õß π”µ—«Õ¬à“ßÕ“À“√¢Õß∑—Èß 5 «—π¡“√«¡°—π

·≈â« ÿà¡Õ’°§√—Èß π”‰ªÕ∫∑’ËÕÿ≥À¿Ÿ¡‘ 70 Õß»“‡´≈‡´’¬ 

‡ªìπ‡«≈“ 72 ™—Ë«‚¡ß ·≈â«π”‰ª∫¥ºà“πµ–·°√ß¢π“¥

1 ¡‘≈≈‘‡¡µ√ ‡æ◊ËÕ«‘‡§√“–ÀåÕß§åª√–°Õ∫∑“ß‡§¡’

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

(rumen fluid) „π«—π ÿ¥∑â“¬¢Õß·µà≈–√–¬–∑¥≈Õß

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

 —µ«å∑¥≈Õß·µà≈–°≈ÿà¡°àÕπ„ÀâÕ“À“√ (0 ™—Ë«‚¡ß) ·≈–

À≈—ß„ÀâÕ“À“√ 4 ™—Ë«‚¡ß ‚¥¬„™â stomach tube √à«¡°—∫

vacuum pump  ÿà¡‡°Á∫ª√‘¡“µ√ 100 ¡‘≈≈‘≈‘µ√ À≈—ß®“°

π—Èπ·∫àß¢Õß‡À≈«®“°°√–‡æ“–√Ÿ‡¡πÕÕ°‡ªìπ 2  à«π¥—ßπ’È

 à«π∑’Ë 1  ÿà¡‡°Á∫ª√‘¡“µ√ 20 ¡‘≈≈‘≈‘µ√

‡µ‘¡°√¥°”¡–∂—π (H
2
SO

4
)  ∑’Ë§«“¡‡¢â¡¢âπ 1 ‚¡≈“√å

®”π«π 1 ¡‘≈≈‘≈‘µ√µàÕ¢Õß‡À≈«®“°°√–‡æ“–√Ÿ‡¡π

9 ¡‘≈≈‘≈‘µ√ ‡æ◊ËÕÀ¬ÿ¥°“√∑”ß“π¢Õß®ÿ≈‘π∑√’¬å ·≈â«®÷ß

π”‰ªªíòπ‡À«’Ë¬ß (centrifuge) ¥â«¬§«“¡‡√Á« 3,000 √Õ∫

µàÕπ“∑’ ‡ªìπ‡«≈“ 15 π“∑’ ‡°Á∫‡Õ“‡©æ“– à«π„ 

(supernatant) ª√–¡“≥ 10-15 ¡‘≈≈‘≈‘µ√ π”‰ª‡°Á∫‰«â

„πµŸâ·™à·¢Áß Õÿ≥À¿Ÿ¡‘ - 20 Õß»“‡´≈‡´’¬  ‡æ◊ËÕπ”‰ª

«‘‡§√“–Àå √–¥—∫·Õ¡‚¡‡π’¬-‰π‚µ√‡®π °√¥‰¢¡—π∑’Ë

√–‡À¬‰¥â∑—ÈßÀ¡¥ (Total volatile fatty acid, VFA) ·≈–

°√¥‰¢¡—π∑’Ë√–‡À¬‰¥â∑’Ë ”§—≠ ‰¥â·°à °√¥Õ–´‘µ‘°

(acetic acid, C
2
) °√¥‚æ√æ‘‚Õπ‘° (propionic, C

3
) ·≈–

°√¥∫‘«∑’√‘° (butyric, C
4
)

 à«π∑’Ë 2  ÿà¡‡°Á∫ª√‘¡“µ√ 9 ¡‘≈≈‘≈‘µ√ „ à„π

¢«¥æ≈“ µ‘°¢π“¥ 30 ¡‘≈≈‘≈‘µ√ ·≈–‡µ‘¡øÕ√å¡“≈‘π

(formalin) ‡¢â¡¢âπ 1 ‚¡≈“√å ª√‘¡“µ√ 1 ¡‘≈≈‘≈‘µ√ ‡æ◊ËÕ

π”¡“π—∫®”π«πª√–™“°√ ®ÿ≈‘π∑√’¬å„π°√–‡æ“– √Ÿ‡¡π

‰¥â·°à ·∫§∑’‡√’¬ (bacteria) ‚ª√‚µ´—« (protozoa) ·≈–

‡™◊ÈÕ√“ (fungi) ‚¥¬«‘∏’π—∫µ√ß (total direct count) µ“¡

«‘∏’°“√¢Õß Galyean (1989)

3. °“√‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥°àÕπ„ÀâÕ“À“√ (0 ™—Ë«‚¡ß)

·≈–À≈—ß„ÀâÕ“À“√ 4 ™—Ë«‚¡ß „π«—π ÿ¥∑â“¬¢Õß·µà≈–

√–¬–∑¥≈Õß ‚¥¬‡°Á∫µ—«Õ¬à“ß‡≈◊Õ¥®“°‡ âπ‡≈◊Õ¥¥”„À≠à

∫√‘‡«≥§Õ (jugular vein) ·∫àß‡ªìπ 3  à«π  à«π∑’Ë 1

‡°Á∫ª√‘¡“µ√ 4 ¡‘≈≈‘≈‘µ√‡æ◊ËÕ«‘‡§√“–ÀåÀ“√–¥—∫¬Ÿ‡√’¬-

‰π‚µ√‡®π„π‡≈◊Õ¥  à«π∑’Ë 2 ‡°Á∫ª√‘¡“µ√ 2 ¡‘≈≈‘≈‘µ√

‡æ◊ËÕ«‘‡§√“–ÀåÀ“ª√‘¡“µ√‡¡Á¥‡≈◊Õ¥·¥ßÕ—¥·πàπ (Pack

cell volumn, PCV) ·≈– à«π∑’Ë 3 ‡°Á∫ª√‘¡“µ√ 2 ¡‘≈≈‘≈‘µ√

‡æ◊ËÕ«‘‡§√“–Àå§«“¡‡¢â¡¢âπ¢Õß°≈Ÿ‚§ „π°√–· ‡≈◊Õ¥

4. ∑”°“√§”π«≥°“√¢—∫ÕÕ°¢ÕßÕπÿæ—π∏åæ‘«√’π

√«¡„πªí  “«– Õπÿæ—π∏åæ‘«√’π∑’Ë∂Ÿ°¥Ÿ¥´÷¡∑’Ë≈”‰ â ·≈–

°“√ —ß‡§√“–Àå‰π‚µ√‡®π¢Õß®ÿ≈‘π∑√’¬å ¥—ßπ’È

°“√¢—∫ÕÕ°¢ÕßÕπÿæ—π∏åæ‘«√’π√«¡„πªí  “«–

(¡‘≈≈‘‚¡≈/«—π) = 5.86 (ª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ∑’Ë¬àÕ¬‰¥â) -

0.33 (Makkar and Chen, 2004)

Õπÿæ—π∏åæ‘«√’π∑’Ë∂Ÿ°¥Ÿ¥ ÷́¡∑’Ë≈”‰ â (¡‘≈≈‘‚¡≈/«—π)

= (Y-0.150BW 0.75)/0.84 (Chen and Gomes, 1995)

°“√ —ß‡§√“–Àå‰π‚µ√‡®π¢Õß®ÿ≈‘π∑√’¬å (°√—¡

‰π‚µ√‡®π/«—π) = 70X/(0.085 x 0.83 x 1000) (Jetana

et al., 2003a,b Õâ“ß‚¥¬ ‚Õ¿“  ·≈– ∑Õß ÿ¢, 2547)

‡¡◊ËÕ  X  =  Õπÿæ—π∏åæ‘«√’π∑’Ë∂Ÿ°¥Ÿ¥´÷¡∑’Ë≈”‰ â

(¡‘≈≈‘‚¡≈/«—π), Y = °“√¢—∫ÕÕ°¢ÕßÕπÿæ—π∏åæ‘«√’π

√«¡„πªí  “«– (¡‘≈≈‘‚¡≈/«—π), BW 0.75 = πÈ”Àπ—°

‡¡·∑∫Õ≈‘° (°‘‚≈°√—¡)
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Dietary treatment  (%CC substitution)
0 25 50 75 100

DMI, kg/d
Napier grass, kg/d 0.27 0.28 0.28 0.29 0.29 0.011
Concentrate, kg/d 0.48 0.50 0.47 0.47 0.40 0.028

Total DMI, kg/d 0.75 0.78 0.75 0.76 0.69 0.029
Total DMI, %BW 2.52 2.50 2.40 2.51 2.31 0.102
Total DMI, g/kg BW0.75 58.38 59.34 56.60 58.19 53.05 2.266
OMI, g/d 698.73 729.94 706.60 722.35 667.61 24.527
CPI, g/d 104.30a 102.75a 103.85a 95.69ab 87.63b 3.504
NDFI, g/d 322.72 325.25 320.41 334.42 317.54 11.512
ADFI, g/d 151.91 157.55 162.21 168.44 164.56 5.044

a,b Means within rows not sharing a common superscripts are significantly different (P<.05).
SEM = Standard error of the mean (n = 10)

Table 2. Effect of cassava chip (CC) substitution for ground corn in concentrate on feed intake in goat fed napier grass

Attribute SEM

°“√«‘‡§√“–ÀåÕß§åª√–°Õ∫∑“ß‡§¡’
°“√«‘‡§√“–ÀåÕß§åª√–°Õ∫∑“ß‡§¡’¢ÕßÀ≠â“

‡π‡ªï¬√å ¥ Õ“À“√¢âπ ·≈–¡Ÿ≈ §◊Õ «—µ∂ÿ·Àâß ‚ª√µ’π-

√«¡ ·≈–‡∂â“ „™â«‘∏’«‘‡§√“–Àå‚¥¬ª√–¡“≥ (proximate

analysis) µ“¡«‘∏’°“√¢Õß AOAC (1984)  ”À√—∫°“√

«‘‡§√“–Àåºπ—ß‡´≈≈å (neutral detergent fiber, NDF) ·≈–

≈‘°‚π‡´≈≈Ÿ‚≈  (acid detergent fiber, ADF) „™â«‘∏’

Detergent method ¢Õß Goering ·≈– Van Soest (1970)

°“√«‘‡§√“–Àå·Õ¡‚¡‡π’¬-‰π‚µ√‡®π„π¢Õß‡À≈«®“°

°√–‡æ“–√Ÿ‡¡π „™â°“√°≈—Ëπµ“¡«‘∏’°“√¢Õß Bremner ·≈–

Keeney (1965)  à«π°“√«‘‡§√“–Àå°√¥‰¢¡—π∑’Ë√–‡À¬‰¥â

„™â‡§√◊ËÕß HPLC µ“¡«‘∏’°“√¢Õß Samuel ·≈–§≥–

(1997) °“√«‘‡§√“–Àå§«“¡‡¢â¡¢âπ¢Õß¬Ÿ‡√’¬-‰π‚µ√‡®π

„π‡≈◊Õ¥„™â«‘∏’ Urea two steps enzymatic colorimetric

test ‚¥¬„™âπÈ”¬“ ”‡√Á®√Ÿª Urea Liquicolor ¢Õß∫√‘…—∑

Diagnostic ª√–‡∑» Àæ—π∏å “∏“√≥√—∞‡¬Õ√¡—π ·≈–

°“√«‘‡§√“–Àå§«“¡‡¢â¡¢âπ¢Õß°≈Ÿ‚§ „π‡≈◊Õ¥„™â«‘∏’

GOD-PAP method ‚¥¬„™âπÈ”¬“ ”‡√Á®√Ÿª Glucose

liquicolor ¢Õß∫√‘…—∑ Human ª√–‡∑» Àæ—π∏å

 “∏“√≥√—∞‡¬Õ√¡—π

°“√«‘‡§√“–Àå¢âÕ¡Ÿ≈∑“ß ∂‘µ‘
π”¢âÕ¡Ÿ≈ª√‘¡“≥Õ“À“√∑’Ë°‘π ª√‘¡“≥‚¿™π–∑’Ë°‘π

ª√‘¡“≥‚¿™π–∑’Ë¬àÕ¬‰¥â Õπÿæ—π∏åæ‘«√’π√«¡„πªí  “«–

ª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ∑’Ë¬àÕ¬‰¥â„π°√–‡æ“–√Ÿ‡¡π ·≈–

°“√ —ß‡§√“–Àå‰π‚µ√‡®π¢Õß®ÿ≈‘π∑√’¬å ª√‘¡“µ√‡¡Á¥

‡≈◊Õ¥·¥ßÕ—¥·πàπ §«“¡‡¢â¡¢âπ¢Õß¬Ÿ‡√’¬-‰π‚µ√‡®π

·≈–°≈Ÿ‚§ „π‡≈◊Õ¥ √«¡∑—Èß§à“§«“¡‡ªìπ°√¥-¥à“ß √–¥—∫

·Õ¡‚¡‡π’¬-‰π‚µ√‡®π·≈–°√¥‰¢¡—π∑’Ë√–‡À¬‰¥â„π

¢Õß‡À≈«®“°°√–‡æ“–√Ÿ‡¡π ·≈–®”π«πª√–™“°√

®ÿ≈‘π∑√’¬å„π°√–‡æ“–√Ÿ‡¡π ¡“«‘‡§√“–Àå§«“¡·ª√ª√«π

(Analysis of variance) µ“¡·ºπ°“√∑¥≈Õß·∫∫ 5 x 5

Replicated Latin Square ·≈–‡ª√’¬∫‡∑’¬∫§à“‡©≈’Ë¬‚¥¬

«‘∏’ Duncan Multiple Range Test (Steel and Torrie, 1980)

º≈°“√∑¥≈Õß·≈–«‘®“√≥å

º≈°“√‡ √‘¡¡—π‡ âπ∑¥·∑π¢â“«‚æ¥„πÕ“À“√¢âπ

µàÕª√‘¡“≥°“√°‘π‰¥â¢ÕßÕ“À“√¢Õß·æ–∑’Ë‰¥â√—∫À≠â“

‡π‡ªï¬√å ¥‡ªìπÕ“À“√À¬“∫· ¥ß¥—ß Table 2 æ∫«à“

ª√‘¡“≥°“√°‘π‰¥â¢ÕßÀ≠â“‡π‡ªï¬√å ¥·≈–Õ“À“√¢âπ

¢Õß·æ–∑ÿ°°≈ÿà¡ ‰¡à¡’§«“¡·µ°µà“ß°—π∑“ß ∂‘µ‘ (P>0.05)
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Dietary treatment  (%CC substitution)
0 25 50 75 100

Digestible organic matter intake
g/d 544.18 573.80 547.28 553.52 516.54 19.954
g/kgBW0.75 39.65 41.97 40.12 40.58 39.68 1.296

Digestible protein intake
g/d 77.79a 76.34a 78.01a 69.48ab 64.00b 2.789
g/kgBW0.75 5.62a 5.03ab 5.63a 4.90ab 4.42b 0.280

a,b Means within rows not sharing a common superscripts are significantly different (P<.05).

Table 3. Effect of cassava chip (CC) substitution for ground corn on digestible nutrient intake in goat fed napier grass

Digestible nutrient intake SEM

·µà‡¡◊ËÕ„™â¡—π‡ âπ∑¥·∑π¢â“«‚æ¥ 100 ‡ªÕ√å‡´Áπµå

„π Ÿµ√Õ“À“√ ª√‘¡“≥°“√°‘πÕ“À“√¢âπ¢Õß·æ–¡’

·π«‚πâ¡≈¥≈ß Õ“®‡ªìπ‡æ√“–°“√„™â¡—π‡ âπ„π√–¥—∫ Ÿß

¡’º≈∑”„ÀâÕ“À“√‡ªìπΩÿÉπ ·≈–¡’√ ™“µ‘‰¡àπà“°‘π ‡¡◊ËÕ

‡ª√’¬∫‡∑’¬∫°—∫Õ“À“√¢âπ∑’Ë„™â¢â“«‚æ¥‡ªìπ à«πª√–°Õ∫

√à«¡¥â«¬ Õ¬à“ß‰√°Áµ“¡ ª√‘¡“≥Õ“À“√∑’Ë°‘π‰¥â√«¡¢Õß

·æ–∑—Èß 5 °≈ÿà¡ (Õ“À“√¢âπ+Õ“À“√À¬“∫) ‰¡à·µ°µà“ß

°—π„π∑“ß ∂‘µ‘ (P>0.05)  Õ¥§≈âÕß°—∫°“√»÷°…“¢Õß

Chanjula ·≈–§≥– (2005) ∑’Ë√“¬ß“π«à“ °“√‡ √‘¡¬Ÿ‡√’¬

√à«¡°—∫¡—π‡ âπ„π√–¥—∫ 0:30, 1:40, 2:50 ·≈– 3:60

‡ªÕ√å‡´Áπµå „π Ÿµ√Õ“À“√¢âπ ”À√—∫·æ– ‰¡à àßº≈°√–∑∫

µàÕª√‘¡“≥Õ“À“√∑’Ë°‘π‰¥â√«¡¢Õß·æ–

ª√‘¡“≥°“√°‘π‰¥â¢ÕßÕ‘π∑√’¬«—µ∂ÿ ºπ—ß‡´≈≈å ·≈–

≈‘°‚π‡´≈≈Ÿ‚≈ ¢Õß·æ–∑—Èß 5 °≈ÿà¡ ‰¡à¡’§«“¡·µ°µà“ß

°—π∑“ß ∂‘µ‘ (P>0.05) „π¢≥–∑’Ëª√‘¡“≥°“√°‘π‰¥â¢Õß

‚ª√µ’π√«¡„π·æ–∑’Ë‰¥â√—∫Õ“À“√∑’Ë„™â¡—π‡ âπ∑¥·∑π

¢â“«‚æ¥ 100 ‡ªÕ√å‡´Áπµå (87.63 °√—¡µàÕµ—«µàÕ«—π)

µË”°«à“·æ–∑’Ë‰¥â√—∫Õ“À“√∑’Ë„™â¡—π‡ âπ∑¥·∑π¢â“«‚æ¥

0, 25 ·≈– 50 ‡ªÕ√å‡´Áπµå (104.3, 102.75, 103.85

°√—¡µàÕµ—«µàÕ«—π µ“¡≈”¥—∫) Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

(P<0.05) ‡π◊ËÕß®“°·æ–°≈ÿà¡π’È ¡’·π«‚πâ¡¢Õßª√‘¡“≥

Õ“À“√¢âπ∑’Ë°‘π‰¥âµË”°«à“·æ–°≈ÿà¡Õ◊ËπÊ

Table 3 · ¥ßª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ∑’Ë¬àÕ¬‰¥â·≈–

‚ª√µ’π√«¡∑’Ë¬àÕ¬‰¥â¢Õß·æ–∑’Ë‰¥â√—∫À≠â“‡π‡ªï¬√å ¥

‡ √‘¡¥â«¬Õ“À“√¢âπ∑’Ë„™â¡—π‡ âπ∑¥·∑π¢â“«‚æ¥ 0, 25,

50, 75 ·≈– 100 ‡ªÕ√å‡ Á́πµå æ∫«à“ ª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ

∑’Ë¬àÕ¬‰¥â  „π·æ–∑—Èß 5 °≈ÿà¡ ‰¡à·µ°µà“ß°—π∑“ß ∂‘µ‘

(P>0.05) ´÷Ëß —¡æ—π∏å°—∫ª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ∑’Ë°‘π‰¥â

(Table2)  Õ¥§≈âÕß°—∫°“√»÷°…“¢Õßªîòπ ·≈–§≥–

(2549) ∑’Ë√“¬ß“π«à“ ‡¡◊ËÕ‡ √‘¡Õ“À“√¢âπ∑’Ë¡’√–¥—∫¬Ÿ‡√’¬

(0, 1, 2 ·≈– 3 ‡ªÕ√å‡´Áπµå) √à«¡°—∫¡—π‡ âπ„π√–¥—∫∑’Ë

‡æ‘Ë¡ Ÿß¢÷Èπ (30, 40, 50 ·≈– 60 ‡ªÕ√å‡´Áπµå) „πÕ“À“√¢âπ

 ”À√—∫·æ– ‰¡à àßº≈°√–∑∫µàÕª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ

∑’Ë¬àÕ¬‰¥â ·≈–‡¡◊ËÕæ‘®“√≥“ª√‘¡“≥‚ª√µ’π√«¡∑’Ë¬àÕ¬‰¥â

æ∫«à“ ª√‘¡“≥‚ª√µ’π√«¡∑’Ë¬àÕ¬‰¥â∫π∞“π°√—¡µàÕµ—«

µàÕ«—π„π·æ–∑’Ë‰¥â√—∫Õ“À“√¢âπ∑’Ë„™â¡—π‡ âπ∑¥·∑π

¢â“«‚æ¥ 0, 25 ·≈– 50 ‡ªÕ√å‡´Áπµå (77.79, 76.34 ·≈–

78.01 °√—¡µàÕµ—«µàÕ«—π µ“¡≈”¥—∫)  Ÿß°«à“·æ–∑’Ë‰¥â

√—∫Õ“À“√¢âπ∑’Ë„™â¡—π‡ âπ∑¥·∑π¢â“«‚æ¥ 100 ‡ªÕ√å‡´Áπµå

(64.00 °√—¡µàÕµ—«µàÕ«—π) Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘

(P<0.05)  à«πª√‘¡“≥‚ª√µ’π√«¡∑’Ë¬àÕ¬‰¥â∫π∞“π

°√—¡µàÕ°‘‚≈°√—¡πÈ”Àπ—°‡¡·∑∫Õ≈‘° æ∫«à“ ·æ–∑’Ë

‰¥â√—∫Õ“À“√¢âπ∑’Ë„™â¡—π‡ âπ∑¥·∑π¢â“«‚æ¥ 0 ·≈–

50 ‡ªÕ√å‡ Á́πµå ¡’ª√‘¡“≥‚ª√µ’π√«¡∑’Ë¬àÕ¬‰¥â 5.62 ·≈–

5.63 °√—¡µàÕ°‘‚≈°√—¡πÈ”Àπ—°‡¡·∑∫Õ≈‘°µàÕµ—«µàÕ«—π

 Ÿß°«à“·æ–∑’Ë‰¥â√—∫Õ“À“√¢âπ∑’Ë„™â¡—π‡ âπ∑¥·∑π¢â“«‚æ¥

100 ‡ªÕ√å‡ Á́πµå (4.42 °√—¡µàÕ°‘‚≈°√—¡πÈ”Àπ—°‡¡·∑∫Õ≈‘°

µàÕµ—«µàÕ«—π) Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.05)

‡π◊ËÕß®“°ª√‘¡“≥°“√°‘π‰¥â¢Õß‚ª√µ’π√«¡„π·æ–∑’Ë‰¥â√—∫

Õ“À“√¢âπ∑’Ë„™â¡—π‡ âπ∑¥·∑π¢â“«‚æ¥ 100 ‡ªÕ√å‡´Áπµå

µË”°«à“·æ–∑’Ë‰¥â√—∫Õ“À“√¢âπ∑’Ë„™â¡—π‡ âπ∑¥·∑π¢â“«‚æ¥

0, 25 ·≈– 50 ‡ªÕ√å‡´Áπµå Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘
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Dietary treatment  (%CC substitution)
0 25 50 75 100

Ruminal  (pH)
0 h-before feeding 6.86 6.84 7.03 6.88 6.87 0.061
4 h-post feeding 6.36 6.22 6.26 6.23 6.31 0.055

Mean 6.61 6.53 6.65 6.55 6.59 0.044
NH3-N, mg/dl

0 h-before feeding 14.50 ab 15.36 a 12.28 ab 11.28 b 11.79 b 1.058
4 h-post feeding 17.85 ab 22.29 a 17.13 ab 18.15 ab 12.86 b 1.854

Mean 16.18 ab 18.83 a 14.71 bc 14.72 bc 12.33 c 1.062
Total VFA (mmol/l)

0 h-before feeding 73.00 73.90 69.60 79.20 76.30 4.472
4 h-post feeding 78.00 82.30 80.30 79.20 76.30 4.235

Mean 75.50 78.10 75.00 79.20 76.30 4.584
Acetate (%)

0 h-before feeding 64.80 63.90 63.20 65.30 67.20 2.546
4 h-post feeding 67.50 65.40 66.00 66.80 67.20 1.896

Mean 66.20 64.70 64.60 66.10 67.20 2.328
Propionate (%)

0 h-before feeding 17.90 19.80 18.90 18.80 17.70 1.565
4 h-post feeding 19.60 20.40 19.50 18.50 20.20 2.151

Mean 18.80 20.10 19.20 18.70 19.00 1.868
Butyrate  (%)

0 h-before feeding 14.20 14.70 15.10 14.20 14.70 1.493
4 h-post feeding 15.20 15.60 17.10 16.00 12.40 2.451

Mean 14.70 15.20 16.10 15.10 13.60 2.066
Acetate : Propionate

0 h-before feeding 3.80 3.30 3.50 3.60 3.80 1.253
4 h-post feeding 3.30 3.10 3.20 3.50 3.30 0.965

Mean 3.50 3.20 3.40 3.50 3.60 1.032
a,b,c Means within rows not sharing a common superscripts are significantly different (p<0.05).
SEM = Standard error of the mean (n = 10)

Table 4. Effect of cassava chip (CC) substitution for ground corn in concentrate on rumen fermentation characteristics
in goat fed napier grass

Attribution SEM

(P<0.05) (Table 2) ®÷ßÕ“® àßº≈„Àâª√‘¡“≥‚ª√µ’π√«¡

∑’Ë¬àÕ¬‰¥â„π·æ–°≈ÿà¡π’ÈµË”≈ß

Table 4 · ¥ß§à“§«“¡‡ªìπ°√¥-¥à“ß §«“¡‡¢â¡¢âπ

¢Õß·Õ¡‚¡‡π’¬-‰π‚µ√‡®π ·≈–°√¥‰¢¡—π∑’Ë√–‡À¬‰¥â

„π¢Õß‡À≈«®“°°√–‡æ“–√Ÿ‡¡π¢Õß·æ–∑’Ë‰¥â√—∫À≠â“

‡π‡ªï¬√å ¥‡ √‘¡¥â«¬Õ“À“√¢âπ∑’Ë„™â¡—π‡ âπ∑¥·∑π

¢â“«‚æ¥ 0, 25, 50, 75 ·≈– 100 ‡ªÕ√å‡´Áπµå æ∫«à“

§«“¡‡ªìπ°√¥-¥à“ß ¢Õß¢Õß‡À≈«®“°°√–‡æ“–√Ÿ‡¡π

¢Õß·æ–∑—Èß 5 °≈ÿà¡ Õ¬Ÿà„π™à«ß 6.53-6.61 (P>0.05) ´÷Ëß

‡ªìπ√–¥—∫∑’Ë‡À¡“– ¡µàÕ°“√¥”√ß™’æ °“√¬àÕ¬‰¥â¢Õß

‡¬◊ËÕ„¬·≈–‚ª√µ’π¢Õß®ÿ≈‘π∑√’¬å„π°√–‡æ“–√Ÿ‡¡π

(‡¡∏“, 2533; Hoover, 1986)
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Dietary treatment  (%CC substitution)
0 25 50 75 100

Total bacteria (x1010 cell/ml)
0 h-before feeding 1.60 1.40 1.40 1.50 0.80 1.359
4 h-post feeding 6.36 6.22 6.26 6.23 6.31 0.050

Mean 1.41 1.35 1.30 1.21 0.99 1.651
Total protozoa (x106 cell/ml)

0 h-before feeding 2.16 3.04 2.99 3.08 3.56 1.521
4 h-post feeding 2.65 2.78 3.18 3.25 3.58 3.254

Mean 2.41 2.90 3.08 3.17 3.57 1.123
Fungal zoospores (x106 cell/ml)

0 h-before feeding 0.80 b 1.31 b 1.10 ab 0.91 ab 1.00 ab 0.106
4 h-post feeding 1.91 1.60 1.51 1.41 1.41 1.562

Mean 1.35 1.35 1.41 1.15 1.21 1.202
a,b Means within rows not sharing a common superscripts are significantly different (P<.05).
SEM = Standard error of the mean (n = 10)

Table 5. Effect of cassava chip (CC) substitution for ground corn in concentrate on microbial population in goat fed
napier grass

Attribution SEM

§«“¡‡¢â¡¢âπ¢Õß·Õ¡‚¡‡π’¬-‰π‚µ√‡®π„π¢Õß‡À≈«

®“°°√–‡æ“–√Ÿ‡¡π¢Õß·æ–∑—Èß 5 °≈ÿà¡ ¡’·π«‚πâ¡

≈¥≈ß‡¡◊ËÕ√–¥—∫¡—π‡ âπ∑’Ë„™â∑¥·∑π¢â“«‚æ¥„π Ÿµ√

Õ“À“√‡æ‘Ë¡¢÷Èπ  Õ¥§≈âÕß°—∫ Fadel ·≈–§≥– (1987)

∑’Ë√“¬ß“π«à“ √–¥—∫·Õ¡‚¡‡π’¬-‰π‚µ√‡®π„π¢Õß‡À≈«

®“°°√–‡æ“–√Ÿ‡¡πÕ“®≈¥≈ß‰¥â‡¡◊ËÕ¡’°“√‡ √‘¡°“°

πÈ”µ“≈·≈–·ªÑß„πÕ“À“√ Õ¬à“ß‰√°Áµ“¡ §à“‡©≈’Ë¬¢Õß

§«“¡‡¢â¡¢âπ¢Õß·Õ¡‚¡‡π’¬-‰π‚µ√‡®π„π¢Õß‡À≈«

®“°°√–‡æ“–√Ÿ‡¡π¢Õß·æ–∑—Èß 5 °≈ÿà¡ Õ¬Ÿà„π™à«ßª°µ‘

(10-30 ¡‘≈≈‘°√—¡µàÕ‡¥´‘≈‘µ√) ∑’Ë‡À¡“–µàÕ°“√‡®√‘≠‡µ‘∫‚µ

¢Õß®ÿ≈‘π∑√’¬å ·≈–°“√ —ß‡§√“–Àå‚ª√µ’π¢Õß®ÿ≈‘π∑√’¬å

(Perdok and Leng, 1990)

§à“‡©≈’Ë¬¢Õß°√¥‰¢¡—π∑’Ë√–‡À¬‰¥â∑—ÈßÀ¡¥„π

°√–‡æ“–√Ÿ‡¡π¢Õß·æ–∑—Èß 5 °≈ÿà¡ ¡’§à“Õ¬Ÿà„π™à«ß 75.00-

79.20 ¡‘≈≈‘‚¡≈µàÕ≈‘µ√ (P>0.05)  ”À√—∫ª√‘¡“≥

¢Õß°√¥Õ–´‘µ‘° °√¥‚æ√æ‘‚Õπ‘° ·≈–°√¥∫‘«∑’-√‘°

„π°√–‡æ“–√Ÿ‡¡π¢Õß·æ–∑—Èß 5 °≈ÿà¡ ‰¡à·µ°µà“ß°—π

∑“ß ∂‘µ‘ (P>0.05)  ́ ÷Ëß√–¥—∫°√¥‰¢¡—π∑’Ë√–‡À¬‰¥â∑—ÈßÀ¡¥

°√¥Õ–´‘µ‘° °√¥‚æ√æ‘‚Õπ‘° ·≈–°√¥∫‘«∑’√‘° „π¢Õß‡À≈«

®“°°√–‡æ“–√Ÿ‡¡π¢Õß·æ–¡’§à“‡æ‘Ë¡¢÷Èπ„π™—Ë«‚¡ß∑’Ë 4

À≈—ß°“√„ÀâÕ“À“√  Õ¥§≈âÕß°—∫ Wanapat  (2000)

∑’Ë√“¬ß“π«à“ §«“¡‡¢â¡¢âπ¢Õß°√¥‰¢¡—π∑’Ë√–‡À¬‰¥â

∑—ÈßÀ¡¥®–‡æ‘Ë¡¢÷Èπ·≈–∂÷ß®ÿ¥ Ÿß ÿ¥À≈—ß°“√„ÀâÕ“À“√ 2-4

™—Ë«‚¡ß  ”À√—∫§à“‡©≈’Ë¬¢Õß —¥ à«π¢Õß°√¥Õ–´‘µ‘°µàÕ

°√¥‚æ√æ‘‚Õπ‘°„π¢Õß‡À≈«®“°°√–‡æ“–√Ÿ‡¡π¢Õß·æ–

∑—Èß 5 °≈ÿà¡ Õ¬Ÿà„π™à«ß 3.20-3.60 (P>0.05)   Õ¥§≈âÕß°—∫

Nocek ·≈– Taminga (1991) ∑’Ë√“¬ß“π«à“ §«“¡‡¢â¡¢âπ

¢Õß°√¥‰¢¡—π∑’Ë√–‡À¬‰¥â∑—ÈßÀ¡¥ °√¥Õ–´‘µ‘° ·≈–

°√¥‚æ√æ‘‚Õπ‘°„π¢Õß‡À≈«®“°°√–‡æ“–√Ÿ‡¡π„π

‚§√’¥π¡ ∑’Ë‰¥â√—∫Õ“À“√¢âπ∑’Ë¡’¡—π ”ª–À≈—ß‡ªìπ

 à«πª√–°Õ∫ ‰¡à·µ°µà“ß®“°‚§∑’Ë‰¥â√—∫Õ“À“√¢âπ∑’Ë¡’

¢â“«‚æ¥·≈–¢â“«∫“√å‡≈¬å‡ªìπ à«πª√–°Õ∫ (P>0.05)

Table 5 · ¥ß®”π«π·∫§∑’‡√’¬ ‚ª√‚µ´—« ·≈–

´Ÿ‚Õ ªÕ√å¢Õß‡™◊ÈÕ√“„π¢Õß‡À≈«®“°°√–‡æ“–√Ÿ‡¡π

¢Õß·æ– ∑’Ë‰¥â√—∫À≠â“‡π‡ªï¬√å ¥ ‡ √‘¡¥â«¬Õ“À“√¢âπ

∑’Ë„™â¡—π‡ âπ∑¥·∑π¢â“«‚æ¥„π√–¥—∫µà“ßÊ æ∫«à“

®”π«π·∫§∑’‡√’¬·≈–‚ª√‚µ´—«∑—ÈßÀ¡¥„π¢Õß‡À≈«

®“°°√–‡æ“–√Ÿ‡¡π¢Õß·æ–∑—Èß 5 °≈ÿà¡ Õ¬Ÿà„π™à«ß 0.99-
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Table 6. Effect of cassava chip (CC) substitution for ground corn in concentrate on blood metabolite concentration in
goat fed napier grass

Dietary treatment  (%CC substitution)
0 25 50 75 100

Pack cell volumn (PCV)
0 h-before feeding 26.88 28.00 29.33 28.67 29.00 0.556
4 h-post feeding 27.00 26.60 27.83 29.00 28.22 0.670

Mean 26.94 b 27.30 ab 28.58 b 28.83 b 28.61 b 0.466
Blood Urea Nitrogen (BUN) (mg/dl)

0 h-before feeding 21.43 20.30 21.40 20.58 20.50 0.804
4 h-post feeding 22.96 23.16 24.70 23.84 25.35 0.998

Mean 22.20 21.74 23.06 22.22 22.93 0.794
Glucose (mg/dl)

0 h-before feeding 67.80 65.20 68.50 66.50 68.70 1.554
4 h-post feeding 73.80 73.60 79.30 74.30 71.60 2.393

Mean 70.80 69.40 73.90 70.40 70.15 1.681
a,b Means within rows not sharing a common superscripts are significantly different (P<.05).
SEM = Standard error of the mean (n = 10)

Attribution SEM

1.41 x 1010 ·≈– 2.41-3.57 x 106 ‡´≈≈åµàÕ¡‘≈≈‘≈‘µ√

(P>0.05) µ“¡≈”¥—∫ ‚¥¬®”π«πª√–™“°√¢Õß‚ª√‚µ —́«

¡’·π«‚πâ¡‡æ‘Ë¡ Ÿß¢÷Èπµ“¡√–¥—∫¡—π‡ âπ∑’Ë‡æ‘Ë¡¢÷Èπ„π

 Ÿµ√Õ“À“√ ‡π◊ËÕß®“°¡’·À≈àß¢Õß§“√å‚∫‰Œ‡¥√µ∑’Ë

¬àÕ¬ ≈“¬‰¥â√«¥‡√Á«‚¥¬‡©æ“–·ªÑß‡æ‘Ë¡¢÷Èπ ́ ÷Ëß°“√‡ √‘¡

·ªÑß„π Ÿµ√Õ“À“√™à«¬æ—≤π“°“√‡®√‘≠‡µ‘∫‚µ¢Õß

‚ª√‚µ´—« (Chamberlain et al., 1985; Jouany, 1988)

„π à«π¢Õß®”π«π Ÿ́‚Õ ªÕ√å¢Õß‡™◊ÈÕ√“æ∫«à“ ·æ–

∑’Ë‰¥â√—∫Õ“À“√¢âπ∑’Ë„™â¡—π‡ âπ∑¥·∑π¢â“«‚æ¥ 25

‡ªÕ√å‡´Áπµå¡’®”π«π Ÿ́‚Õ ªÕ√å‡™◊ÈÕ√“„π¢Õß‡À≈«®“°

°√–‡æ“–√Ÿ‡¡π°àÕπ„ÀâÕ“À“√ Ÿß ÿ¥ (1.31 x 106 ‡´≈≈å

µàÕ¡‘≈≈‘≈‘µ√) ·µ°µà“ß®“°·æ–∑’Ë‰¥â√—∫Õ“À“√¢âπ∑’Ë„™â

¡—π‡ âπ∑¥·∑π¢â“«‚æ¥ 0 ‡ªÕ√å‡´Áπµå (0.80 x 106 ‡´≈≈å

µàÕ¡‘≈≈‘≈‘µ√) Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.05)  à«π

®”π«π´Ÿ‚Õ ªÕ√å¢Õß‡™◊ÈÕ√“„π°√–‡æ“–√Ÿ‡¡π ∑’Ë 4 ™—Ë«‚¡ß

À≈—ß„ÀâÕ“À“√ ·≈–§à“‡©≈’Ë¬¢Õß®”π«π Ÿ́‚Õ ªÕ√å¢Õß

‡™◊ÈÕ√“„π¢Õß‡À≈«®“°°√–‡æ“–√Ÿ‡¡π¢Õß·æ–∑—Èß 5 °≈ÿà¡

Õ¬Ÿà„π™à«ß 1.41-1.91x106 ‡´≈≈åµàÕ¡‘≈≈‘≈‘µ√ ·≈– 1.15-

1.41 x 106 ‡´≈≈åµàÕ¡‘≈≈‘≈‘µ√ (P>0.05) ´÷Ëß®”π«π

´Ÿ‚Õ ªÕ√å¢Õß‡™◊ÈÕ√“„π¢Õß‡À≈«®“°°√–‡æ“–√Ÿ‡¡π

¢Õß·æ–„π°“√»÷°…“§√—Èßπ’È Ÿß°«à“√“¬ß“π¢Õß Orpin

(1975) ·≈– Joblin (1981) ∑’Ëæ∫«à“ ®”π«π´Ÿ‚Õ ªÕ√å

¢Õß‡™◊ÈÕ√“„π°√–‡æ“–√Ÿ‡¡π¢Õß —µ«å‡§’È¬«‡Õ◊ÈÕßÕ¬Ÿà√–À«à“ß

103-104 ‡´≈≈åµàÕ¡‘≈≈‘≈‘µ√

Table 6 · ¥ßª√‘¡“µ√‡¡Á¥‡≈◊Õ¥·¥ßÕ—¥·πàπ

§«“¡‡¢â¡¢âπ¢Õß¬Ÿ‡√’¬-‰π‚µ√‡®π ·≈–°≈Ÿ‚§ „π‡≈◊Õ¥

¢Õß·æ–  ∑’Ë‰¥â√—∫À≠â“‡π‡ªï¬√å ¥‡ √‘¡¥â«¬Õ“À“√¢âπ

∑’Ë„™â¡—π‡ âπ∑¥·∑π¢â“«‚æ¥√–¥—∫µà“ßÊ æ∫«à“ ª√‘¡“µ√

‡¡Á¥‡≈◊Õ¥·¥ßÕ—¥·πàπ¢Õß·æ–∑’Ë‰¥â√—∫Õ“À“√¢âπ∑’Ë„™â¡—π

‡ âπ∑¥·∑π¢â“«‚æ¥ 50, 75 ·≈– 100 ‡ªÕ√å‡´Áπµå

¡’ª√‘¡“µ√‡¡Á¥‡≈◊Õ¥·¥ßÕ—¥·πàπ ‡∑à“°—∫ 28.58, 28.83

·≈– 28.61 ‡ªÕ√å‡ Á́πµå  Ÿß°«à“·æ–∑’Ë‰¥â√—∫Õ“À“√¢âπ∑’Ë„™â

¡—π‡ âπ∑¥·∑π¢â“«‚æ¥ 0 ‡ªÕ√å‡ Á́πµå (26.94 ‡ªÕ√å‡ Á́πµå)

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.05) Õ¬à“ß‰√°Áµ“¡

ª√‘¡“µ√‡¡Á¥‡≈◊Õ¥·¥ßÕ—¥·πàπ¢Õß‡≈◊Õ¥·æ–„π°“√»÷°…“

§√—Èßπ’ÈÕ¬Ÿà„π™à«ßª°µ‘ (22-38 ‡ªÕ√å‡´Áπµå) (Jain, 1993)
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Table 7. Effect of cassava chip (CC) substitution for ground corn in concentrate on purine derivatives excretion,
digestible OM  in the rumen and microbial N in goat fed  napier grass

Dietary treatment  (%CC substitution)
0 25 50 75 100

Purine excretion
Total PD1 (mmol/d) 3.04 b 3.42 a 2.90 b 2.97 b 2.88 b 0.082
Total PD (mmol/kg BW0.75/d) 0.22 0.25 0.21 0.22 0.22 0.006

DOMR2 (Kg/d) 0.37 b 0.41 a 0.36 b 0.37 b 0.37 b 0.009
Microbial N supply

g of  N/d3 1.12 1.43 0.97 1.04 1.16 1.898
g of  N/kg of  DOMR 2.90 3.41 2.62 2.71 3.01 0.275

1 Total PD = Total Purine derivatives, calculated as y = 5.86x - 0.33 (R2 =0.99); y = Total PD (mmol/d), x=digestible organic matter
intake (DOMI), kg/d (Makkar and Chen, 2004)
2 Digestible OM   in the rumen (DOMR) = 0.65 x DOMI (kg/d) (ARC, 1984)
3 Microbial N supply, calculated as Y = (70X)/(0.085 x 0.83 x 1000); X = microbial  purine absorption (mmol/d), Y= Total Purine
derivatives (mmol/d), (Jetana et al., 2003 a, b Õâ“ß‚¥¬ ‚Õ¿“  ·≈–∑Õß ÿ¢, 2547)
a,b Means within rows not sharing a common superscripts are significantly different (p<0.05).
SEM = Standard error of  the mean (n = 10)

Attribution SEM

 ”À√—∫§à“‡©≈’Ë¬¢Õß§«“¡‡¢â¡¢âπ¢Õß¬Ÿ‡√’¬-‰π‚µ√‡®π

„π‡≈◊Õ¥·æ–¡’§à“Õ¬Ÿà„π™à«ß 21.74-23.06 ¡‘≈≈‘°√—¡µàÕ

‡¥´‘≈‘µ√ (P>0.05) ´÷ËßÕ¬Ÿà„π™à«ßª°µ‘¢Õß§«“¡‡¢â¡¢âπ

¢Õß¬Ÿ‡√’¬-‰π‚µ√‡®π„π‡≈◊Õ¥·æ– (11.2-27.7 ¡‘≈≈‘°√—¡µàÕ

‡¥ ‘́≈‘µ√) (Lloyd, 1982)  à«π√–¥—∫°≈Ÿ‚§ „π°√–· ‡≈◊Õ¥

¡’§à“Õ¬Ÿà„π™à«ß 69.40-73.90 ¡‘≈≈‘°√—¡µàÕ‡¥´‘≈‘µ√

‚¥¬ Kaneko (1980) √“¬ß“π«à“ √–¥—∫°≈Ÿ‚§ ª°µ‘„π

‡≈◊Õ¥·æ–Õ¬Ÿà„π™à«ß 50-75 ¡‘≈≈‘°√—¡µàÕ‡¥´‘≈‘µ√ À√◊Õ

2.77-4.16 ¡‘≈≈‘‚¡≈µàÕ≈‘µ√ ´÷Ëß· ¥ß∂÷ß¿“«– ¡¥ÿ≈

¢Õßæ≈—ßß“π„π√à“ß°“¬·æ–

Table 7 º≈°“√„™â¡—π‡ âπ∑¥·∑π¢â“«‚æ¥„π

Õ“À“√¢âπµàÕ°“√¢—∫ÕÕ°¢ÕßÕπÿæ—π∏åæ‘«√’π„πªí  “«–

ª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ∑’Ë¬àÕ¬ ≈“¬„π°√–‡æ“–√Ÿ‡¡π ·≈–

ª√‘¡“≥‰π‚µ√‡®π¢Õß®ÿ≈‘π∑√’¬å„π·æ–∑’Ë‰¥â√—∫À≠â“

‡π‡ªï¬√å ¥ æ∫«à“ ‡¡◊ËÕæ‘®“√≥“∫π∞“π¡‘≈≈‘‚¡≈µàÕ

°‘‚≈°√—¡πÈ”Àπ—°‡¡·∑∫Õ≈‘°µàÕµ—«µàÕ«—π ·æ–∑’Ë‰¥â√—∫

Õ“À“√¢âπ∑’Ë„™â¡—π‡ âπ∑¥·∑π¢â“«‚æ¥„π√–¥—∫µà“ßÊ

¡’ª√‘¡“≥Õπÿæ—π∏åæ‘«√’π∑’Ë¢—∫ÕÕ°„πªí  “«–‰¡à·µ°µà“ß

°—π∑“ß ∂‘µ‘ (P>0.05) ‚¥¬¡’§à“Õ¬Ÿà„π™à«ß 0.21 - 0.25

¡‘≈≈‘‚¡≈µàÕ°‘‚≈°√—¡πÈ”Àπ—°‡¡·∑∫Õ≈‘°µàÕµ—«µàÕ«—π

°“√¢—∫ÕÕ°¢ÕßÕπÿæ—π∏åæ‘«√’π„πªí  “«–¢Õß·æ–

„π°“√»÷°…“§√—Èßπ’ÈµË”°«à“√“¬ß“π¢Õß Paengkoum

·≈–§≥– (2006) ∑’Ëæ∫«à“ ·æ–æ—π∏ÿå´“·ππ (Saanen)

‡æ»‡¡’¬∑’Ë‰¥â√—∫Õ“À“√º ¡ ”‡√Á®√Ÿª∑’Ë„™â∑“ß„∫ª“≈å¡

πÈ”¡—πÕ∫‰ÕπÈ” ¢—∫Õπÿæ—π∏åæ‘«√’π√«¡„πªí  “«– 2.84-

6.60 ¡‘≈≈‘‚¡≈µàÕµ—«µàÕ«—π ´÷Ëß°“√¢—∫ÕÕ°¢ÕßÕπÿæ—π∏å

æ‘«√’π„πªí  “«–¢Õß —µ«å‡§’È¬«‡Õ◊ÈÕß¢÷ÈπÕ¬Ÿà°—∫À≈“¬ªí®®—¬

‰¥â·°à ™π‘¥¢Õß —µ«å æ—π∏ÿå —µ«å ·À≈àß‚ª√µ’π ·≈–√–¥—∫

‚ª√µ’π„πÕ“À“√  ·À≈àßæ≈—ßß“π·≈–√–¥—∫¢Õßæ≈—ßß“π

„πÕ“À“√ ·≈–ª√‘¡“≥Õ“À“√∑’Ë°‘π‰¥â (‚Õ¿“  ·≈–

∑Õß ÿ¢, 2547)

 ”À√—∫ª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ∑’Ë¬àÕ¬‰¥â„π°√–‡æ“–

√Ÿ‡¡πæ∫«à“ ·æ–∑’Ë‰¥â√—∫Õ“À“√¢âπ∑’Ë„™â¡—π‡ âπ∑¥·∑π

¢â“«‚æ¥ 25 ‡ªÕ√å‡´Áπµå ¡’ª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ∑’Ë¬àÕ¬

‰¥â„π°√–‡æ“–√Ÿ‡¡π Ÿß ÿ¥ §◊Õ 0.41 °‘‚≈°√—¡-µàÕµ—«µàÕ

«—π ·µ°µà“ß®“°·æ–∑’Ë‰¥â√—∫Õ“À“√¢âπ∑’Ë„™â¡—π‡ âπ

∑¥·∑π¢â“«‚æ¥„π√–¥—∫ 0, 50, 75 ·≈– 100 ‡ªÕ√å‡ Á́πµå

(0.37, 0.36, 0.37 ·≈– 0.37 °‘‚≈°√—¡µàÕ«—π µ“¡≈”¥—∫)

Õ¬à“ß¡’π—¬ ”§—≠∑“ß ∂‘µ‘ (P<0.05) ´÷Ëß‚Õ¿“  ·≈–

∑Õß ÿ¢ (2547) √“¬ß“π«à“ ª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ∑’Ë¬àÕ¬
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‰¥â„π°√–‡æ“–√Ÿ‡¡π®–¡“°À√◊ÕπâÕ¬¢÷ÈπÕ¬Ÿà°—∫ª√‘¡“≥

Õ‘π∑√’¬«—µ∂ÿ∑’Ë¬àÕ¬‰¥â¢Õß —µ«å „π°“√»÷°…“§√—Èßπ’È

ª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ∑’Ë¬àÕ¬‰¥â„π·æ–∑’Ë‰¥â√—∫Õ“À“√¢âπ

∑’Ë„™â¡—π‡ âπ∑¥·∑π¢â“«‚æ¥ 25 ‡ªÕ√å‡´Áπµå¡’·π«‚πâ¡

 Ÿß ÿ¥ (Table 3) ®÷ß àßº≈„Àâª√‘¡“≥Õ‘π∑√’¬«—µ∂ÿ∑’Ë¬àÕ¬

‰¥â„π°√–‡æ“–√Ÿ‡¡π¢Õß·æ–¡’§à“ Ÿß ÿ¥  ”À√—∫ª√‘¡“≥

‰π‚µ√‡®π¢Õß®ÿ≈‘π∑√’¬å„π°√–‡æ“–√Ÿ‡¡π æ∫«à“ ª√‘¡“≥

‰π‚µ√‡®π¢Õß®ÿ≈‘π∑√’¬å„π°√–‡æ“–√Ÿ‡¡π¢Õß·æ–

∑—Èß 5 °≈ÿà¡ ¡’§à“Õ¬Ÿà„π™à«ß 0.97-1.43 °√—¡‰π‚µ√‡®πµàÕ«—π

(P>0.05) À√◊Õ 2.62-3.41 °√—¡‰π‚µ√‡®πµàÕ°‘‚≈°√—¡

Õ‘π∑√’¬«—µ∂ÿ∑’Ë¬àÕ¬‰¥â„π°√–‡æ“–√Ÿ‡¡π (P>0.05) „°≈â‡§’¬ß

°—∫°“√»÷°…“¢Õß Khamseekhiew (2005) ∑’Ë√“¬ß“π«à“

·°–≈Ÿ°º ¡¡“≈‘π (Malin) ∑’Ë‰¥â√—∫À≠â“‡π‡ªï¬√å·Àâß

·∫∫‡µÁ¡∑’Ë‡ √‘¡„∫°√–∂‘π·Àâß 100 °√—¡µàÕµ—«µàÕ«—π

·≈–Õ“À“√¢âπ 50 °√—¡µàÕµ—«µàÕ«—π ¡’ª√‘¡“≥‰π‚µ√‡®π

¢Õß®ÿ≈‘π∑√’¬å„π°√–‡æ“–√Ÿ‡¡π 0.90-1.01 °√—¡‰π‚µ√‡®π

µàÕ«—π À√◊Õ 2.65-2.87°√—¡‰π‚µ√‡®πµàÕ°‘‚≈°√—¡

Õ‘π∑√’¬«—µ∂ÿ∑’Ë¬àÕ¬‰¥â„π°√–‡æ“–√Ÿ‡¡π

 √ÿª

¡—π‡ âπ “¡“√∂π”¡“„™â‡ªìπ·À≈àßæ≈—ßß“π∑¥·∑π

¢â“«‚æ¥„π√–¥—∫ 25-75 ‡ªÕ√å‡´Áπµå„π Ÿµ√Õ“À“√¢âπ

 ”À√—∫·æ–‰¥â ‚¥¬‰¡à àßº≈°√–∑∫µàÕª√‘¡“≥°“√°‘π‰¥â

‡¡·∑∫Õ‰≈∑å„π‡≈◊Õ¥π‘‡«»«‘∑¬“„π°√–‡æ“–√Ÿ‡¡π ·≈–

°“√ —ß‡§√“–Àå‚ª√µ’π¢Õß®ÿ≈‘π∑√’¬å„π°√–‡æ“–√Ÿ‡¡π

Õ¬à“ß‰√°Áµ“¡ °“√π”¡—π‡ âπ¡“„™â‡ªìπ·À≈àßæ≈—ßß“π

µâÕß¡’°“√ª√—∫√–¥—∫¢Õß‚ª√µ’π·≈–‡≈◊Õ°„™â·À≈àß¢Õß

‚ª√µ’π∑’Ë‡À¡“– ¡ ‡æ◊ËÕ„Àâ —µ«å„™âª√–‚¬™πå®“°

‚ª√µ’π√à«¡°—∫§“√å‚∫‰Œ‡¥√µ‰¥âÕ¬à“ß‡µÁ¡∑’Ë·≈–¡’

ª√– ‘∑∏‘¿“æ

°‘µµ‘°√√¡ª√–°“»

§≥–ºŸâ«‘®—¬„§√à¢Õ¢Õ∫§ÿ≥ ”π—°ß“πæ—≤π“

«‘∑¬“»“ µ√å·≈–‡∑§‚π‚≈¬’·Ààß™“µ‘ (BIOTECH) ·≈–

∫—≥±‘µ«‘∑¬“≈—¬ ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å

∑’Ë π—∫ πÿπ∑ÿπ«‘®—¬ª√–®”ªï æ.». 2548 »Ÿπ¬å«‘®—¬·≈–

æ—≤π“ —µ«å‡§’È¬«‡Õ◊ÈÕß¢π“¥‡≈Á° §≥–∑√—æ¬“°√∏√√¡™“µ‘

¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å µ≈Õ¥®π‡®â“Àπâ“∑’Ë¢Õß

»Ÿπ¬åœ∑ÿ°∑à“π ∑’Ë‰¥â π—∫ πÿπ ∂“π∑’Ë Õÿª°√≥å ·≈–

 —µ«å∑¥≈Õß §≥“®“√¬å·≈–‡®â“Àπâ“∑’Ë¿“§«‘™“ —µ«»“ µ√å

§≥–∑√—æ¬“°√∏√√¡™“µ‘ ¡À“«‘∑¬“≈—¬ ß¢≈“π§√‘π∑√å

∑’Ë‰¥â¡’ à«π√à«¡„π°“√»÷°…“«‘®—¬§√—Èßπ’È ®π ”‡√Á®≈ÿ≈à«ß

¥â«¬¥’

‡Õ° “√Õâ“ßÕ‘ß
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