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ABSTRACT 

The objectives of this study were to determine the effects of oil palm frond 

(OPF) silage in total mixed ration (TMR) on productive performances and carcass characteristics 

of goat. The study was divided into two experiments. Experiment 1: evaluation on digestible 

organic matter (DOM) and metabolizable energy (ME) of the TMR containing different levels of 

OPF silage and concentrate diet (Tl: 80:20; T2: 70:30; T3: 60:40 and T4: 50:50) which was 

obtained using in vitro gas production technique. Results showed that T3 and T4 had significantly 

higher soluble gas fraction (a), fermentation of insoluble fraction (b) and potential of extent of gas 

production (d) than those of T1 and T2 (P<0.01). In addition, T3 showed the highest gas 

production rate (c) than those ofTl, T3 and T4 (P<0.05). T3 and T4 had significantly higher ME 

value (1.22 and 1.20 Mcal/kgDM) than T2 (1.23 Mcal/kgDM) and T1 (1.17 Mcal/kgDM), 

respectively (P<O.Ol). Moreover, T3 and T4 had significantly higher DOM percentage (37.02 and 

37.38 %) than T2 (37.85 %) and T1 (36.26 %), (P<O.Ol). 

Experiment 2: effects of different levels of OPF silage and concentrate diet in 

TMR on growth performance, carcass characteristic and production cost of goat were determined. 

Twenty Anglo-Nubian - Thai native 50% crossbred male goats aged between 6-7 months old 

with an average initial live weight of 14.72±1.37 kg, were randomly allotted to receive four 

TMRs (Tl (80:20), T2 (70:30), T3 (60:40) and T4 (50:50)) in a completely randomized design 

(CRD). The goats were fed TMR ad libitum for 180 days. From this study, the goats which 

received T3 and T4 had a higher dry matter intake (DMI) (481.31 and 501.31 g/d) than those 

receiving T1 and T2 (392.85 and 392.94 g/d) (P<0.05). However, the different levels of OPF 

silage and concentrate in TMR did not show any effects on DMI when calculated as a percentage 

of live weight (1.94 to 2.34% LW/d) and grams per metabolic live weight per day (41.12 to 49.75 
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/d) (P>0.05). Goats receiving T3 and T4 had better feed efficiency (9.51 and 7.53 

respectively) than those receiving T1 and T2 (17 .53 and 16.49 respectively). The average daily 

live weight gain of goats in T4 (67.06 g/d) was significantly higher than T3 (50.61 g/d), T2 (32.75 

g/d) and T1 (24.44 g/d), respectively (P<O.Ol). After slaughter at the end of the experiment, the 

dressing percentage of goats which received Tl, T2, T3 and T4 were 36.94, 40.56, 41.54 and 

44.88 %, respectively (P>0.05). Furthermore loin eye area of goat which received T4 (8.91 cm
2

) 

was higher than those receiving Tl, T2 and T3 (5.50, 5.50 and 7.15 cm
2

, respectively). In terms of 

production cost, T4 showed the highest cost (2,731.88 baht) followed by T2 (2,510.34 baht), T3 

(2,463.02 baht) and T1 (2,260.01 baht), respectively. Nevertheless, when consider economic 

return with excluding production cost, feeding goat with T3 gave a better economic return 

(2,346.58 baht) than feeding goat with T4 (2,214.52 baht), T1 (1,239.29 baht) and T2 (965.06 

baht), respectively. 
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I 

' <::1 

'U'tl'tl 1 

if~~U'WUlrl'llJllT'W (Elaeis guineensis Jacq.) !~'W~'lf!ff'j'I:J.ijfl~~iJfl11llfflf1'ty 
• I II] 1 ~ .J 'JI "'1 l: ., • I <I "" 1 'JI d. ~ -::'I 

'lltJ\Iu';i~!'Vlft 1 'VltJ!!{l~'lJtJ\1 {lfl 'Vl\I'W!'V'l';i 1~fl11lll'ltl\lfl1HJ'j f)fl'W lll'W ul{llJlJU 'W 1 'W lJ !'V'lll'll'W 'VI flu • 
(TI 'j ~ !!{I ~flru~, 2548) iJ N{l'Yll 'l-H'lfu ~U{lflUlrl'llJllTu'lltJ\IU'j~ t'Vlftl 'VIm ~ll~'W mJ1'1~ tJt ~ tJ\1 

<u . " ' 
i'l'jlEJ\Il'W'lltJ'Irllun\ll'Wiff'j'I:J.iln~m'j!fl'I:JI'I'j (2553) Yiff1u'l1 'lutl TI.ft. 2552 u'j~t'Vlftt'VlviJ~uYi 

"' l: "' ~ II] ' ?I ,r d. I • I <I l: ., d 'l 'JI "' 'JI II] • U~flUl{llJ'Wlll'W'Vl\1'11ll~ 3,888,403 !';i !u'W'V'l'W'Vlu~flul{llJ'Wlll'W'Vl 'HN{IN{l\91.!!{11 3,188,832 !';i 

J'~d vfu~u{l nu1rl'JJJ111'u 'lltl\IU'j~t'Vlftt 'Vlv ~~'llv1vl'i'1t~JJ~u ~1ntl TI. ft. 2547 ~tlf.J{l~ 61.65 
<u 

(l'ln1'1~ 1) 1~vvfu ~u~mhu 'l'Ht\JtJ~'l umr1 'll'l'l'ltJ'Wflm'l 1~mu'V'l1~ ~'1'11-f~m~rl -ey'jl'l:lt:J{ lill'l 

'lflJ'V'l'j ff\91{1 U{l~\91~\1 1911ml'1iu 
• <u 

2547 2,405,496 

2548 2,748,078 

2549 2,957,112 

2550 3,200,276 

2551 3,676,096 

2552 3,888,403 

1,932,279 

2,026,204 

2,374,202 

2,663,252 

2,884,720 

3,188,832 

65.03 

~ d ~ d d ~ d''l I ~ ,:::t Ql 'l I 'JI 'l I 9) 

'VlflflH'VllJfll'j!flU!flfJ1'Vl~{llfJ 'Vl\I'W 'W!!\91{l~!~tJ'W~~lJfll'j\91~'VIN Utlf.Jl\I'Wtlf.J 2 'Vll\1 Ul'ltli'I'W • 
'H~tJU'j~mru 44 m'l'lu~tJ!i (trltJ'l'*fl'l'l'j1U{lfl221'1'u~tJ!i) i'IJu '111flfll'W1rummrum'l'lu 

<u 



.. 

2 

1lln~u~111£:mhwu~t~'Ut~v1H'r;lH~I'1 t~'IJ~N11'i~t'Ylfl'hw 'l"l'Ull l uil '~"~·ft. 2552 ~mmw 'Yll-:J l 'U 

~~tJ-:JI91~vf-:J11'i~:IJltu 140,308,608 'Yll-:Jl'U cJ1'11'11'nul1'-:J11'i~:IJltu 3 nhnflJ~tl'Yll-:J'l'U) '11'1t1~~ 

t~u 35,077.15 1'1u'llt~-:JJ1'11'1Tnul1'-:J~tlt~tlu 'Yll-:J l 'U111£lJJ111'umri1d "hu l my11~\]fldl-:Jyf-:J Bi u 
• 1 .t lt "" • 1 • 'l 91 "" "" o' 91 • "" ?1 tl 'l 91 • 

~ldUlJl'r;llJUllJU U'r;"J~lJ'r;"Jtlt:J ~ 'H~'r;lU'Yl'it:Jt'IJlt:Jtlt:J'r;l"'r;llt:J1JU~H-:JU'r;l~'r;l"'r;llt:Jfl'r;llt:JllJU l.dt:J ~ 'lH1'r;llU1Ufl11 

" " 'j} " , 

6 t~ t~u ~-:J'IT u~ -:J ~ n1 'i u ltt~l'Yll-:J l 'U 111£ lJ u 111' u lJ 1TI'~ u lt ~ u t~l 111 'i ffl'H f 'Ut~ t:J-:J -ffl'11t ~ v 1t B t1 -:J 

(Abu Hassan et a!., 1994; Dahlan, 2000) ~-:Jfll'iUl'Yll-:J'l'U111£lJJllTU:IJlTI~Ult~Utll'Hl'i-ff'l'11 

' " 
mfll~\Olt!Uril-:J 7 1l-:J11i'~ (1'1f-:J vf'Yl'r;l-:J 'r;l"\Ol'r;l 'r;"J"-:J'\Jm ifi'11'11U v~m U'r;l~U'iln11'r;l") ~-:J~-ffl'1-ft~t:J1-• ., 
)J .I "" "" 91 .I "''i "" "" 
Wtl-:JlJ'i~:IJltu 600,962 \911 U'r;l~lJfl1llJ\91tJ-:Jfll'itll'Hl'i'Ht:Jl'UlJ'i~:IJlW 3,465,876.50 fl ~'r;lfl'ilJ1\91Q-

" ' UM-:J~t!i'U u~Viu l1~-:Jflri11'r;l"l:IJl'itl H~\Oltll'Hl'i'H t:Jl'U l~ty; t:J,:j 2,404,809. 70 ni 'r;"jflflli'\Olt!U ,r -:J~t~i'u • 
(Wattanachant, 201 0) ~-:JJu fll'iUl'Yll-:J 'l 'U111£lJJ11Tum'l i't~t:J-:J-ffl'11t~ t:J1tit~-:J 1J~'r;"J"l:IJl'i tl'r;l~ 

" ' ~ " 9) 'J) 

iftu'Hlfll'i'\Jl~Ufl'r;"JU tll'Hl'i'H t:Jl'U 'i1lll1-:J'lhm.WlJlJ'r;l~l'IJtl-:J'Yll-:J l 'U11l'r;llJUllfU l '11 untfl'hl\Ol'im H u ., ., 

... 1 ... 1 fl ~ Ql ~ ~ j) 
1J 'r;l fllJ l'r;llJU llJU tlfl'Yll-:J '11 U -:J ~ 1t:J ., 

t~ti-:J1llfl'Yll-:Jl'U111£lJJ111'u~mmwt~t!'lt:J (fiber) tP i~v Abu Hassan U'r;l~ 
fltu~ (1994) l~'ilt:J-:JlUll 'Yll-:Jl'U111£lJ ('l'Utt'r;l~n'lu'l'U) ~mlJlWt~t!'lt:J (crude fiber; CF) rtJI:J'r;l~ 

... o' 91 "''i 'i 
38.50 HUW11'r;l'r;l (neutral detergent fiber; NDF) 'itli:J'r;l~ 78.70 'r;lfl ~UtClf'r;l~ ~'r;l'r;l" (acid detergent 

91 "" t 'l o' lt "" "" "" d '1 91_ 1 'i o' 'i .I "' "' fiber; ADF) 'itli:J'r;l~ 55.60 tlfl'Yl-:J'Yll-:J ~'U111'r;llJUllJUlJ'\Al'r;"J-:J-:JlU'Yl ~'MlJ'i~ ~V'MU U'r;l~ ~lJ'i\OlU'\Altlt'l"lcN 

ffl'Hf'U'li''lum'i~lH;ii'1'1Jti-:JU'I"l~tdm'YhJu (Dahlan eta!., 1993) Utlfl1llfld'Yll-:J'l'U111£lJJllTU 

'r;l"~~fl11lllllnuut~v (Wan Zahari et al., 2007) fll'iUl'Yll-:Jl'U111£lJJ111'um'li't~V-:J-ffi'11~-:Jm'i 
• I"' • 1 '1 91 ''I .I d • "" ~ "''i • 91 
lJ':i'UlJH !'Htlt:J ~U'ilJ'YlUlflUlJlfl'IJU U'r;l~lJ Ul'MU~\911-:J"l fl':i'Ut11U (Dahlan et a/., 2000; Wan . ., ., 

Zahari eta/., 2000) fll'iUl'Yll-:Jl'U111£lJJ111UlJlH'r;"J"lJn'Utll'Hl'i,Yu'lu211tll'Hl'iH'r;l"lJfflt~1l (total 

mixed ration, TMR) t~UUU1'Yll-:J'H~-:J~'r;"J"l:IJl'itllfillm:IJltufll'iflU l~U'r;l~fltu~l'Yll-:J ifl'MU~'Utl-:J • 
'1 .I .t lt"" 91 'i 'i ?1 91 

'Yll-:J ~'UlJl'r;llJUllJU (Ishida and Abu Hassan, 1992 tll-:J ~~t:J Abu Hassan, 1996) ~~t:J1l::::tlJU'IJtl~'r;l 

" " ' 
ffl'H f'U 'l i'l u nn ri -:J t 'r;l"~ llfll'i t~ t:J-:JU '1"1:::: t i1 t~'l u mfll~'IJ t~-:J 11 'i~ m fl'L 'Yl v ~ -:J 'Ill ~u fl 'r;l u m 'Hl'i 11 mil 

ffl'HfW~t:J-:JU'I"l~ mh-:J l 'i ~\OlllJ t~ti-:J1llflV-:J'IJl~,j'tl~'r;l~t~t:J1,j'ti-:Jn'U -ff~ ri1u 'Utl-:J'Yll-:J l 'U111£lJJ 11J'u 
I j} j/ 'JI I 

'ViullJ lH'r;l"lJ'hlln'Ut~l'Hl'i,Yu l u 'i11t~l'Hl'i TMR ~-:J'\Tu fll'iftfl'hllfl f -:JU~-:J~-:Jtu ul111::::ftnm~ -:J ., . 
" " " -ff'~ri1U'Yll-:J 'l 'U111£lJu 11J'U'!11J'mt'r;l~tll'Hl'i,j'U l Utll'Hl'i TMR ffl'Hf'U l i't~t:J-:JU'I"l::::til tl 



3 

1. rvlt~ll':i~til'Wfl'U'ri~ rrf~>HJ~ v~w 1~u"~vnl'~·n'U~ i i'lln~ 1v'Jn.rt~~t~~ m'Yl1':i 

TMR ~ ~ fffl ff1'U ~ t1~'Yl1~ i tJ 1.!1~ :w J 11T'U 'YilT fl!!"~ t11'Yl1 ':i ~'U~':i~i tJ~ 1~<1'] 1 f1 tJ i i't 'Ylrl'W f1 f<lm·l~ \91 !!il ff 
2. !~tlftf1fJU~itJf11':i i i'm'Yl1':i TMR ~~ffflff1'U~tl~'Yl1~ i tJ111~:WJ11T'U'YllTf1 

!! "~ tll'Yll':i ~'U ~ t1 ff:W ':i ':i tlfll'V-If11 ':i! 11~ Ul!~tJ 1\91 !!"~ tl f1fl ill~ CJ11 fl!!'V-1 ~" f1 f<lff:WU tl~ 1 f1" 'U! D tl'U-
" " " 



' <:t 
'l.J'YI 'YI 2 

" 1Jl~lJUllJU<U'I9lfJUtt-!Vl'lf191':i~fH'l'lh~lJ (Pa1mae 'Yi~fl Arecaccae) m~f1r!UflC.J :u qj (lj 

q 0/ 9) c! 6 ~ Q.J a' 't Q..l d ~ ~ 9) d ~ 
l\ilt'rJflUlJ~'ji\j'jlJ (1i':i~'jilj\lft. 2553) flhi'Vlv.llrllJ \91lrtl\91U\91 UlrllJUllJWUU'ji\j'lf(Jhi\91U lUlrlt'J\1!\91()1 

0 3) ~ c! 0 3) 'j) 

Q1\91U\91\I\91H!!rl~lJfl1UlUUf1'flrtlJm\91U 1:1'\140-50 vJ\91 (Ishida and Abu Hassan. 1997) flflf1lU'flmCJ 
q "' q 

lJ~'ji\j~l1 lUU':i~f1flU!!UU'UUUf1 (pinnate) !~CJ\Il:Y~U lUUflCJ~UI'llU 1uciaui"ll~CJ1!!rt~!~UlJU 
I 'j) I I 

(fll'ji1jll1 f1) 'UfJUn1UlUlJ'11UllJll\11:1'fl\l'\i'l\1!!'11rllJ!~f1!'11lJflhltlU~U!~flCJ (fll'jiljlll 'U) l'lflf1oMfl!~hloMfl 

':i ~WJ1\Ifl1Ul U !Wf1!'ji\jftflUUUI91'W~CJ1tlhl f1~UI'lflf1il'Ul1U 1rt !~flv.ll:YlJ~I'lfl 'il~~l'l v.lrl oMfl'Yid \llJ v.lrt 
"' 

Q.l 9) rd Tc!'t ~~ ~d d de! 9) 

200-300 v.lrl v.lrtrtf1EJU!~'flmCJ'I1lJlf1!!\91!rlf1f1d11:1'Ul\911rl!!f1'fl':i\1'11U\I flf)'fl':i\I'YIU\11:1'!!1'1\I!'UlJ flflf1v.lrl 

~~u'Vl~mv t~v.lrtUr~~u':i~mru 12-15 'Vl~mv 

4 
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"' . 
vmi'U'I.hi:lu'lhilun11l'illflfll':i1l~m'Jff1'Wl'Jfl"l 'li1~nft1 15 1u (mu1'lfltn':i 

!flll~'J, 2548) 'il~fmi~r~mlftlJil'lu~mhau 'H~fl':i~'H--h~um1hi:l'uJ1ilu (m~~ 2) 1~tJ'Ji1u "' . 
Ql ~ ..:":~, 3} 'J).o, ~' 'J) d31 d' -:QI 
':i fllllfi111J'lf'W iu~u ft~fll':i'lf~ftH'H'Wl~'W Hft~llJfltlfltlffmtl'il~ imn~m'H l'J'Yl~m.hftlJ'WllJ'W . 

" ffl1J1Hllhhli~'lln iu'lfu1~ 'Wflfl'illflil Abu Hassan llft~i'IW~ (1994) 1~'Jltl~l'W11 'Yll~i'U'lllalJ 

J1u'WU~ffl1Jl'Jtl i~dj'Wfll'Hl'Jtl~111) flUH i ':i~~11J fll':i1H'YlHi'UU1i:l'ml1il'Wif~ i 1fl1'il'il~t1'Ju 
. " 

11 'H ~~naci'Ua~~ ~~'U 1'U 'H'W nn 'll~fltl hf 'il ft'W 'Yl ~ u1'1i' 1Ufltlffft1tl'il'WFn1~~1 ~11ft1'Wl'W ~~ir u m nh 
'U 'U 'U q q 

'YlH i 'UU1i:l'1J ,_f 1 lJ'W 1J1 fr I'll 'W 111'Ju fl1 'H 1':i ff1 'H f 1J I i tl~ ff~ 1'1i t111tffl ~ ~ ~11'J 'W II 'W 1 'Yl H l1 tf ~ ~ U 1W 1 :U 1ft 

"' ~9J.f ,. " ' 9) ' 
ff1':i'Yl1~'lf1.fll~ (Bio-mass) 111 !'!flJ'J~ !tl'lf'Wflt1HfJ:Ufl1 



\ 
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Wan Zahari Uft~fltu~ (2003) llt'Nl'U'"h l'lH1mhrl':J.J1llll'U!llu1mh~mlu 
lU~'U'Ufl (pinnate) U~fl~1uuti.:.~mJmllu 2 ff1'U tl'fl ff1'UUfl'U'VIl~'lu (rachis) ~iil'IJU'fJU (leaflets) 

'fl~ 2 'li'1~ tm~ff1'U~llliu (petiole) ~.:.JU'Il'Ul~titw11ri1ummwdh1llllltiW'l BQ 2 'li'1~ (.fll'W~ 
3) u~ft~m~1uiiluuBu1ll~mw 100-160 fi u~m:1uumw111lnmru 8o-12o t'll''U~Ill~l n1'1~ .. 

" ' ' 
4-6 !'ll'll~lll~l 1u'il~iwn.n'illtl'IJlnrurumiiBt'il1tyulntu1lli1UUB~~B~ih~u c!f~ulntu~.:.~nrl11u 

' " ' 
'luilthrl'~wllllmBtilll~mru 5o 1u <1h~w~t{ 2553) ~u111rl'mlll!uiluB1Q11l~mru 5-6 TI 

u~l'U1'Ul'lHt'IJ~Hil~iuu~l!~th~mh~'l-dH 30-40 Vll~iu '!Ht~'illmlu'il~ll~ft.:.Jtllu 20-25 
"' 

' " .nnrri 3 ri1u1ll~nB'IJ'IlB~m~ 1u1l1rl'mhl!u 

" 
Mohd Sukri (2003) 1~flmnB~fl'11nnB'IJ'I'lN!flU'Il'fl~l'll~iu111rl'mhl!u 

" ' ' 
tll~ uutnuunumylt'Ut1Ju{ Hft'illtlflll flmnwui1 l'lH 'l u1l1 rl'mhl!ut llu 'fll'l11l toll iuviii111 mru 

' " 1 i1 'll"u ~ 1 n a tl~i u~ nu 11 tY' 11 u ttJ u{ Iii B'l11 ri1u 'llll ~ 1 mhwu "~unum~ 1 u 'II 'fl-:j 1l1 rl' ll'l11l!u ll 1 

tll~uut'lluunu wu11 'luuBum lll~'Uul!~uf!mCifulJff -:jfl11'1'11-:j 1u o o.oo uft~ o.54 t11B1t~u~ .. 
• I"" d ~ .I .. o:l .. 0 ~ I 'I d ..A 1 i d I 1IJ 31 !ulti'IJ!VIU'!Jtl'IJ 2.10 Uft~ 0.32 !u'fll!'ll''U~ ~lllftl~'IJ) !I~Utl'UVIH !'UlJW'fJ UUft~ lfl'ti"'U~l'ltl'fJU ~~ 

I 'I I .I .. o:l " .1"" d ~ nll (total digestible nutrient, TDN) ~-:jfl11 l'IJU'fJU (47.30 Uft~ 36.10 !u'fJ'H'll''U~ !ulti'IJ!l'lU'IJtl'U 

34.90 Uft~ 33.50 t1lll1t~u~ ~lll"l~'IJ) rd'fJ-:j'illfl!!tl'Ul'll~'lulll~nBu~1uuil.:.~tllu~l'U1'Ullltl 
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i ,.\ 0 , QJ , 'JI QJ "'""' d 0 , "i d I II] 'JI , " I .. 
~tl!'il'Vl1:t!lJtl'U1'Vl1\l 'U'CY~lll'CY'U 'Vi'CY\911fl'Ufl'il:t'Yl1 'Vi fl'lf'U:t'Yltltltl !WJ11J'\Jtl\1Ufl'U'Yl1\l 'U1J1'i'llJ-

thu'U~\I\T'I~'U trlt~Vi'ilTHU 1~'1111mw '\Jtl\1 i ll~~'U ~ 1ll 'Vl'Ul1 'Yl1\l i u1l1rl'ml11T'U ii111mw 'IJ tJ\1 

i " I ,. I "'I 'JI QJ " I .. d .. 0 QJ I II] d "'I 'JI ,. QJ 

1J~\91'U~1ll\T'Ifl11l"'1\I'IJ11 (5.80 fl'U 3.90 !1Jt!Wlf'U\91 \9111J'i'll~'U) tltl1\l !~fl\9111J l"'1\I'IJ11lJJ:ol'U\I 

o' o' d o'' I , o' ~ QJ o' d o' QJ d ,. 
tClf'i'l'i'l (76.28 tllt~~tClf'U\91) \T'Ifl11'Vl1\l u1ll'i'lll'U1ll'U (67.60 tllt~~tClf'U\91) u't'Y~\1~\1\911~1\I'Yl 2 'li~:t 

,. I "f.: , , .... 1 d' ~ Q.J e::! 
U'i'l:tf1W:t (2545) U'i'l:t 'li~:t U'i'l:tf1W:t (2548) ~1tl\11'U111J~lJ1W1i1\91tll'Vi1~ 'U 'U1J1'i'llJ'U1lJ'UlJfl1~ . 
ttl~tJ'UU1l'i'l\l\91'i'ltJ~iJ'illflf:-l'i'l'IJtl\lfffl1'VlU1~~tllJ~1\I~ !oM'U mmwJ1~'U mmtu~tJ~iff 'Vfui tll~ 

" I "' ~ "" "' ""' ~I 'JI '\Jtl\11J1'i'llJ'UllJ'U !!'i'l:tf1111Jtl~lJ't'YlJ'U~W '\Jtl\I~'U !1J'U\91'U . .. 

I V "' < I "' , " I "' o "" " F.! "' "" 'JI -;:'1 "' "'I 'JI Vll'H~'YI 2 tl\1 f11J ~:t fltl'U'Yl1\l !f11J 'IJ tl\1 'Yl1 \1 'U1Jl'i'llJ 'U llJ 'U! 1J ~ tJ'U! 'Yl tl'U fl'U'Vi ill1! 'U! 1J tl~ U'i'l:tl"'1 \1'\J 11 

~ " ll'lQ!!'H.:J 

hh~lf:illJ 

i'lllJ'U'JllJ 

i'W 11'l'Jtll'Wmt~n'li'm'l'Jn 

!tel iV'JllJ 

" !tll 

!!rHHCJ'rVlJ 

l'lmY'YleJ~ff 

1.n'll''U~~veJvM'JllJ 
~ ., 

N'U.:J!9HHl 

~n 1'W!9H1~ lC~ff 

vnf.:~.:~1'U~H'-th~ 1v'll''W1~ (!lJnn~ 

!! rHl eJ1~eJfl l ft n~lJll'lQ!! 11' .:1) 

~m: 11
Mohd Sukri (2003) 

2J "' ., 
'tl'l'lli'Vi.:Jfl' !!ft~flf.U~ (2550) 

36.40 

5.80 

1.20 

43.30 

44.80 

6.60 

0.55 

0.09 

35.10 

67.60 

45.50 

1.17 

31.60 

6.20 

1.90 

46.20 

46.90 

6.80 

0.36 

0.14 

41.60 

1.42 

u 

'Yh'l-ihi' 

89.26 

3.91 

1.04 

15.57 

76.28 

54.67 

I Q.l ~ d Q.J ,J d "i , 'j/ , rl ~ Q.l d Q.l I 

~1llnumn'U1\911'i'l'Yl~:t~u o, 2, 4 U'i'l:t 6 tllt~~tClf'U\91 ~tJ 'lf'Yl1\l u1ll'i'llJ'U1ll'U'Yl\91~tltJm:t'l111\l 

m~ tRu'Yl:tm v1l1rl' ml11Tu u~11111J1~u rit~v~ 1mr1it~\l ~u rit~v i li'ii 'U'U 1~~~ n 'VIlTn i u tf'!'Vl'i'llff~ n 
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fllU'U~lh'llt~\1 Wan Zahari u~~fltu~ (2007) vnr:h 'Vll'liu1llrl'l-lJl1T'Ul'llJf1i1l-lf1ummlwn~~ 
'j~iu~l'~"l l1t~'lfi'1l'j~nt~um\ltflmml't~v\lnuu~Y~\11l'\ll'll'Jl\l~ 3 1~vn~mrl''l'llu~ii'1l'j~ 1v'lfu1~ 

u~:d)uyi~v1'1'111~vt~v!~mii 'U'lfJ\1 1.14-1.27 tl-lnn~ufl~t~1~t~nhni'l-l1'1'lmrl1''1 u~~ 32.30-36.08 . .. . 
"I .. d .. 0 ... , !ll d I "" ~ "I .. d o'IIJ '"' 0 , !ll 

l1Jt!Wlfl.J\9l l'lll.lm~U UIY~\1 l'itl'I'U'Jlfll'Jll'll.lfllf1l.Jl\9ll~ 0, 2, 4 U~~ 6 l1JtlWlfl.J\9l Ll.Jl-lf-l~'Vll l1 

fltu ~l'Vll\llfl'lfl.J~"'lt~\I'Vll\1 1 ulllrl'l-lJllTu l11Tm~l.l~u • 

,J rl l:S ... 1 rid rl Q.l !)) rl ~ Ql Q,J -~ ~ Ql 

(;Jl'H:J'YI 3 tl'lfl1l"J~f1tl1J'Vll\ltfll.l (l1Jtll tClfl.JI'lU'Ujll.J1\9lQUl1 \1) "Utl\I'Vll\liULll~lJ'U ll.J'Ul'll.J m 1J 'J VU t 'Vl VU f11J 

'Vll\1 1 ulllrl'l-lJllTu l11Tni1l.lnumnJll'll~~"J~iu~l'I"'J 

... ~ 

"JI'ItjU'YI\l 

~'W Vl~ vi'l'ltj 

i'!J'J~'W'J"Jl.l 

'1'\I:IT'W'J"Jl.l 

~ 
Ltll 

L'W imtll'WlTILgn'li'umn 

mfi 'IJ LeJL~'JI'I~L~L~'W ifl'J .:Jffh:J 

tntllV'J1lJ 

"' o' N'WWlHH'l 

~n i'Wt'lm~ it1ff 

~null 

LeJlJL'll'tl~ itlft' 

L'll'tl~ itlft' 

Vl~ilill'W~1~'!J'J~ iv'lfl1''1~' 

( Ll.l n n ~ u f1 C1 tJ ~ 191 tJ iii t1 nf l.l 1'1'1 tJ u if .:J) 

0 

92.20 

89.27 

7.86 

2.97 

10.73 

35.13 

22.88 

43.31 

66.99 

55.56 

25.51 

11.43 

30.04 

1.14 

2 

92.16 

90.38 

7.88 

2.55 

9.62 

35.50 

25.25 

44.46 

65.42 

54.71 

24.13 

10.71 

30.58 

1.18 

~'WV11v1'1'1tJ~uBv'1~ 32.30 33.42 

21~'WVl~Vi'l'ltj~VtlVL~1llfinl'JD'J~tiJ'W i~v1~LVlf1Um·mN~I'ILLnff 

~m: ~~LLDtlilllln cl'iil (2552) 

4 

92.08 

90.25 

7.93 

2.48 

9.75 

38.08 

26.11 

41.76 

64.18 

53.74 

26.35 

10.45 

27.38 

1.16 

32.93 

6 

92.33 

89.18 

7.92 

2.77 

10.82 

37.90 

26.00 

40.59 

62.56 

52.49 

26.35 

10.07 

26.14 

1.27 

36.08 

o dl .!i • 1"' • I , • I "' Ishida U~~ Abu Hassan (1997) 'Vllf1l'Jfl'f1'l:llt'Wtl1J'J1J1JHfltufll'W"Utl\I'Vll\l 1J1Jl~l.l-• . 
Jl1Tu~-mnm"Jl11Tn 1~vii'~Yl"Jt~Y'1l-lium"Jl11Tn !~uri mnJll'll~ u~~v~v tmvwVivununril-l .. . 
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I ..c! ~ I.::!! Ql rl Ql ... 1 "'=' t/QJ ~I tid tl fHJ :IJ'fi11Jf.):IJ :tJm 1'\U 'flf1\9l f1tJ -:If) 11'V'I'lftlll111'ff\911Y! :IJf) ( 1.90 llJtl'HCJfh! \91 f)1J 1.50 llJ m ICJfh! \91111-J~ 11-J 

11'1 m1 M'-:~ 1'11:tJ rl1iu) 'il1n'lYt~:tJ'fl~-:~nri 11u 'ffl'l-:1 l M'd:f1-.1 iTvn-:~ lul11rl':tJJ 11T1-.1 mJnnri:tJ'fi11J 'fl :tJ~ 
q <u q q 

'fiUW1'V'I~U'fl~ 'ff1:1Jl'HlU1 l lJl i'I~V-:!ffl'l-fi~V11t't~-:~ ~~ 1-J tlf1'il1f1d 'I'll-:! luiJ1rl':tJJ1JJh!Y! JJf) (nri:tJ . . . 

Wan Zahari U'fl~'fiW~ (2007) t~'Yll'l'flti-:!Y!1mmw m1n1-.1 l~'\Jti-:!'Vll-:1 lu111rl':tJ­

J11Thi'V!JJf1 'I'll-:! luiJ1rl':tJJ1JJWll'll~l'l U'fl~'Vll-:1 luiJ1rl':tJJ1JJh!ff1J 11'lVH'ff:IJfl1Jtlll111'lYhl~1~iu 
-I .,. ~ .,. "' 91 1 '1 911 IIJ 91"' ~ .d 

25, 40, 60 U'fl~ 75 I1Jtl119fh!\91 (1Jh!~1h!1191QUY!-:!) 1'\V !'VI 'fl'ff11 !l'l11Jtlll111'Yll'l'fltl-:!U1J1J!\91:1J'Yl 

'V'11Ji11 'fl~m:IJ1Wf111Dh! ~~ (n-r:tJ~t~n1'fln-r:tJJ1mJm:tJU'Yl1Jtl~f1) '\Jtl-:!'Yl1-:! lu1J1rl':tJJ1JJWll'll~l'l 
~H'ff:tJnumM11'lY1-.1~1~iu 75 111t~fltRhll'i' rvhnummwm1nhll~t~l i'l11~ 1v'lful hlf111~1H;'V'I 

IYiV-:~Ivi1Jh! J-:~dlrlmhm :IJlW f)l'j Dh! ~~'\Jtl-:I'Yll-:1 lu111rl':tJ~l1JJh! ff1J:IJ11m V1JIYJ V1J nummw f)l'j 

n1-.1 t~'\Jti-:I'Yl1-:~ lul11rl':tJJ11T1-J MlTn 'V'IUi11 'fl'ff11'ff1:1J11tlDh!'Yl1-:! lul11rl':tJJ11T1-.1 ff'u~ H'ff:tJnu t~1m1 
'J) Ql lfl'j) ' Gl ... 1 rl ~ Ql Ql 1 lr) d of::\ lr]9J q rl ~ Ql 

'\J1-J'Ylfl'j~I'\1J !l'l:IJ1f1f)11'Yl1-:! !1JlJ1'fl:IJh!1:1Jh!Y!:IJf) tlfl1-:! !1f1\911:1J f111f)h! !l'l'\Jtl-:!'Yll-:1 !1JiJ1'fl:IJh!1:1Jh! • 
ff'uH'ff:tJn1Jt~1M11'lYh!~1~~u 75 111t~fltRhll'i' v-:~~1ni1~1~iu 25 111t~fltRhll'i' (~1'11~1-.1 58 

.. ~ .. ,X 91 I 0 

111t1119fh!\91) h!tlf1'il1f1h! Asada U'fl~'fiW~ (1991) tll-:1 11'1V Mohd Sukri (2003) 'V'I1J11 f111h!1'Yl1-:!l1J 

.I.,. l:"' "' ~ ,X 1 "'"'1 IIJ .,. d .r.= "'IIJ91 111J91 ,% 
IJ1'fl:tJh!l:tJh!tll'll:tJI'l:IJlmv-:~ 'fi'V'Ih!'li em'ff !l'lh!'ff1:1J11tli'V'I:IJIJ1:1J1Wm1f1h! !l'l'\Jtl-:1 'fl 11'l:IJ1f1'\Jh! • 

0 dl Gj'J) G'j ... 1 rl ~ Ql 9 
Dahlan U'fl~'fiW~ (2000) 'Yllf11Hl'f1£11H'flf111 !'lf'Yl1-:! !1JlJ1'fl:IJh!1:1Jh!'ffl'l 'Yll-:1 !U-

1J1rl' :tJJ 11T1-.1 M lTn u'fl~ 'Yl1-:~ lul11rl':tJJ11Thl tll'll~l'l~1:tJnumMn .u'1-.1 ~t~mmw nnn1-.1 !~u'fl~ m 1 

I llj91 1 1 GJ91 ~ <!! 91 <!! l: <V .d 
Vtlfl !l'l'\Jtl-:1 fl'lfh!~ 1'\V !'lfU'V'I~'V'Ih!I:IJtl-:1 I'V'Ift'H tl1ViJ1~lJ1W 7-8 11'\tlh! h!1Y!h!f1!u'flfl 20.50±0.50 .. . 
n1'fln-r:tJ ~11-.111-J 20 1'1'1 u11-:~ff'I'I1'Yll'l'fltl-:!tltlf)!~h! 5 f)~:IJ"l {1~ 4 1'1'111'lvli'tJ1911tlll111i-:~Y!:tJI'l 
5 tJ1911 ~-:~d 1) m-:~lul11rl':tJJ11Th!'ffl'l (D1) 2) 'Yl1-:!lu111rl':tJJ11Th!Y!JJf1 (D2) 3) 'Vl1-:~lul11rl':tJJ11Th! 
Y!JJf)H'ff:IJfl1Jf11f)J1\911'fl (D3) 4) 'Yl1-:!l1JiJ1rl'llJ1:Jh!tll'll~l'l (D~ U'fl~ 5) 'Yl1-:!l1JiJ1rl':tJJ1JJh!ff1JH'ff:IJ 
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,I 'l d ,..I ,/ ~ QJ 0 'j} J., ~ ~ ,.I iJ "" I <!j 

f11fH'Wtl 'U!llftfliJl~UJ'Ul:U'U 'jl'IJ11 f11f1fl1!'11fttl~ f11f1'W1\911ft 1Jf!l 'U tJmJ m'lill'lfHW Uft:::tnfttl 
'U • 

(NaCl) 'l 'WllJU'lJlJtll'Hl'jflfl!~fl (D5) U'V'I:::~nl'i'1\}fHitJ~UUU'Ii~ 'l 'WfltlfH~tJ1 '1-H'nwllUft:::tll'Hl'j 

"' d 1 d lit 'J/.., lit 'J/.., 'JI 'l -I .., "' 
!!llll!l'l:U'Vl fltJ!!'V'I:::'Vl tmlltll'Hl'j\)'\9l'j D" D2, D3 !!fl::: D4 tfl'jlJtJl'Hl'j'IJ'U 'WjiJtll'Hlm'V'I:::tlfl!:Ufl 

C). ,/Q ,/ ~ Ql Q.l 0 d QJ I d Q.J QJ' 

!'ff'jlJ 1 t11tJ'j!C)f'W\9l'lltl~'Wl'H'Wf11'11 'Vllf11'j'Vlflfttl~!ll'U'j:::tJ:::nft1 60 1'W 1flm!U~!ll'W'j:::tJ:::lJ'jlJ\911 10 

QJ d 'J} QJ I 'j} Ql d ~ 

1'W Uft::;'j::;tJ:::tnlJ'Utllq!ft 50 1'U 1llf1f11'j'VJflfttl~'V'IlJ11 tll'Hll"\J'I'l'j D 4, D 5 Uft:::tJl'Hl'j'IJ'U!!'V'I:::tlfl!:Ufl:U 

Q,l 'j} 1 ~ Q.l d o'l'J/ ,I 
1191QU'H~\J'~f111tll'Hl'j\)'\9l'j D" D 2 Uft::: D 3 !'Wtl~1llf1f11'jtlfl!:Ufl'V11 'Hfl11:U'b''Wftflft~ tJl'Hl'j~f1\)'\9l'j 

ih:::iufl'W'Vl1tJ1'1'lt~mh:::wh~ 912-935 ni':u~tJn1ftni':u1'1'lt~u-H'~ 1fltJtll'Hl'j'ff\9l'j D 1 uft::: D 2 q cu q cu 

~'j :::i u fl'W vi~ tJll'lQ \1 ~ niltll'H 1l\J'I'l'j g'W "l f11'j'H :Jmtft:::m'j flfl!~fl 'Vll~ 'lu l11~:uJ 1:J 'W ~ r~m1'1 'l-H' 

.., 1-1 "" 'I -1 .. f: .., ~ .M 'l d ... 1 1 'I 
'j::;flu IJ'j\9l'U'j1:U'Iltl~'V11~ tUIJlft:U'Wl:U'W!'V'I:U'IJ'W t'W'Utu:::vmn 'U!C)fft\J ft'ff t'Wtll'H1l\J'I'l'j D 1 Uft::: 

I 'j} Ql d ~J' .::9 ~ 
D4 \J'~f111tll'H1l\)'\9l'j D2, D3, D5 Uft:::tll'Hl'j'IJ'UU'V'I:::tlfl!:Ufl 'Yl~'W1llf1f11Ht'n'l:l11J'jlJlt\!f11'j 

fl'U 1~'\Jtl~U'V'I:::~ 1~i'U'V11~ '\u1J1~:UJ1:J'UJ~ 5 'ff\9l'j 'V'Illll mllltu f11'jfl'U 1~'\Jtl~ll'lfll!-H'~'Iltl~U'V'I::: 
'U • 

~1~i'Utll'Hl'j\)'\9l'j D 4 !!fl::: D 5 (49.60 !!fl::: 55.70 ni':u~tJn1ftni':uJ1'HUfH:UU'YllltJiln l'll'lJClliU) 

\)'~n11u'V'I:::~1~i'um'Y!l'j\J'I'l'j D" D2 uft::: D3 (29.70, 33.60 Uft::: 34.70 ni':u~tJn1ftni':uJ1r1'!1n 
" !:U!!'YllltJiln l'llmhiu) tl~l~~umhfl'ty'Vll~'ff~~ (P<O.OS) 'Wtlf11llf1Umllltuf11'jfl'U 1~'1ltl~l\91Q-

. " 
u-H'~'j"JlJ m:Ult\!f11'jfl'U 1~'1ltl~fl'W'Yl1tJ-J'191Qi~'H:Ufl Uft:::mllltuf11'jfl'U 1~'\Jtl~ 11J'j~'U 'j"JlJ'IJtl~U'V'I::: 

~1~i'Utll'Hl'j\)'\9l'j D4 Uft::: D5 \J'~f1ll!!'V'I:::~1~i'Utll'Hl'j\)'\9l'j D" D2 Uft::: D3 tJdl~~UtJfflfl\lj 
"""" 1 ._, "' 'I -~ o' f: ._, I 'I 'JI ._, ,I '] -~ o' 

'Yll ~ 'fffl\91 (P<O.OS) f1 tJ f11'j tlfl Ill f1 'Yl1 ~ t lJ 1J 1ft :U 'W l:U 'W 'ff ~rift t 'H 'j::: flU fl 11:U 'b''W 'IJ tl ~ 'V11 ~ t 11 1J 1ft :U-

ft._, I I ~-MoGj'J/ ""llt'JI .M ,X <> 
'U l:U'U ftfl ft~ U\91 fl11:U'H 'U 1!! 'U 'U'\Jtl~ tll'H 1l !'V'I:U 'IJ'U 'Yll t 'H !!'V'I:::f1'U tfllllf1'1J'U 'U tlf1 1llf1'U f11'j! 'ff'j :U 

i'l'lt~~utm ci~ hh~'U t'lf'W umu'U mmif.eJ i 'W!:U~fl u1ri' :uJ 1:J'W uft:::tm ~~ 1 'W 11'1 'j 1 11'W ~ 'hi1 'lf • 
111'j~'W t'lf'W m1tJ trl'W~'W ~1:unum~ 'lul11~:uJ1:J'Wu~TI-Allllflfl!~fl ff~rlft 'l-H' ~1'111~i'u 111'j~'W 

'U 

~~Jz ..,g I ,X~ c!d 
111f1tll'H1l!'V'I:U'IJ'U C)f~1Jlf1f11'jf1f1'hl1'1Jtl~ Dahlan Uft:::fltu::: (2000) 'V'Il111 !!'V'I:::'V'I'U!:Utl~lll!ft!C)fti'Yl 

1~i'um~ 'lul11~:uJ 1:J'W ~ufl'flt~fl'h:unu1'1'1Q~Utll'H l'j ~1'11g'W "l (D5) ~mmw f11'j n'U 1 ~\1' ~ni1 
U'V'I:::~ 1~i'um~ 'lul11~:uJ1:W'W 'fffl 'Yll~ 'lul11~:uJ1:iT'Wr1:11'n !!ft~'Yll~ 'lul11~:uJ1:J'W r1:11'nmnJ 1\911ft 
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' " < 

Vll'.il,rn 4 ~Hlfll'jUi''UUHfltufll'Vl'lJB-:~'1'11-:~ 'l 'UU1rl'l.lthlTu~-enJhnw fll'jfl'W 1~'lJB-:J1\9lmrH'-:~ (ni'l.l • • • 
" " ~tl f1i (1 nf l.llll'\1 tJ ntl.JU i1 'U tl~f1) 'lJ tl-:JU 'VI ~~'W lij tl-:1 l.llL" I ~ll 

i11-:~ 'l 'Uu1rl'm.hlTuff\PI 

i11-:~ 'l 1Ju1rl'l.JJ 1lTut~lTn 

i11-:~ 'l 1Ju1rl'l.JJ 1lTut~lTnmnJ 1\911" 

i11-:~ 'l 1Ju1rl'l.JJ 1lTwl'1P11~1P1 

'I'll-:! 'l 'UU1rl'l.lJ1lT'U ff'Ufl\PII~IPI11l.lfl'U1mJ~'Ug'W ~ 
.,; 
'fltll: Dahlan U(l~fiW~ (2000) 

29.70 

33.60 

34.70 

49.60 

55.70 

QJ I t::l ~ ~ \t) rid t/ 
WU1 (2552) 'j1£J-:!1'W'J1 U'Vl~~f1HfflJUtl-:J if1(l'lqli'Utl'W-'Vl'Wil.ltl-:J !i'ltl 50 IU'e:J'jiCJf'U\91 

I 'J/ ' )/ I 

Vi1~i''Ui11-:~'l'Uu1rl'mhlTut~lTnmntl1\911"'ih~i'U o, 2, 4 u"~ 6 luBi'l~ul'i' ~mmwm'jf1u1~mJ ., 
" 'lmh-:~ 26.80-31.80 nfl.l~Bf1hnfl.ltl1t!tJml.lui1'UB~nl'iB1'W 

liJ ~ o 'l " 1 o' l: "' ~I ' " I 'l Paengkoum U(l~fiW~ (2004) t\PI'W1'1'11-:J 'Uu1(llJ'W1lJ'Wl.lllu'Wff'J'Wu'j~f1tl'U 'W 

tlltll'j TMR lfiBftf1'!:11H(l'lJ'e:J-:J'j~vl'U iu'j~'W~1l-i\jm1Bv'lum~I'Vl1~Jil.l'W (ruminally undegradable 

protein) ~tlffl.l~>J(l 1u il9l'jl'iJ'WU(l~ffl.l19J(lvltJffvlBfffi'WU'Vl~'rl''Wi9f11'W'W I'Vlff~ tJl~'j~tliN 3-4 l~tl'W 
d. ~ QJ d ~i Q.l .d J' j) 'l rl ~ Q.l d ~ i "" 
l.l'Wlt!'Wnt'iwv 18.80±2.20 n "ml.l i11(1£J-:J1P11£J'I'll-:J 'UU1(ll.l'W1l.l'WIU'Wtlll11'jt!£l1'U'Vl'W~1'W 1P1£Jl.l 

'j~i'U i u'j~u u"~'Vl~H1u'l i'u'j~ iv'lf111~'l u'j~i'U1~v1nu ~'e) 1s.oo 1uai'l~ul'i' u"~ 3.6o 

ll.l f1 f1~Ufl (ltJ1 ~ tJ f1i (lf1 fl.l -J'I9ltl U -!1' -:1 \911l.l{l1vl'U fo.l(lf11'j ftf1':l:ll'Vl'U i1 U~ lJ1 W 1 'W i\91 'j I 'il'U II (1~ • 
vlaffvlaf ff~ ff~ ffl.l 'l u 11-:~ mmvil.l~'W mm ~ vl'U'lJtJ-:J i U'j ~'W ~ 1l-i\]f1VB v 'l u m~ I'Vl1~ J ll.l'W u" ~fll'j 
1l1Plf1.1'j~1'W fll'j 'l -11' tl1tll'j iiPitJfll'jlff~l.lu tl~-:J'lJ a-:~ i U'j~'W ~ 1lJt~nr.lav 'l u m ~I'Vl1~ 'j ll.l'W u tJf1'il1mvil.l ., ., 

f-.1(1 H~ \91 'lJ a-:~ ff'w)u ~ 1v-:~ ff1l.Jl'j t1" \PI fll'j 'IT 'U tJ Bf1 'lJ a-:~ 1 u i\91 'j 1 'il'U i \PI vm 'Vl1~ a r.l1-:~ t-:~ 1 u i \91 'j 1 'il u 'l u 

if ffff1'J~ ~ -:1 I~ 'W fll'j (1\PI f11'j U(l \PIU~ tltl!ltll.l i lJ I u £)~~ f-.1(1~ tJ ~ -:JU 'J\PI ~ tll.l 

inTu nntl1i11-:J 'l 'U u1rl'l.IJ11Tu m1~'W u t1 ~-:~mt~ n t1 v1mTu 1l'11 ~'W ~a-:~~m 'j 
uf 'UU H tl~ tll .yil.lfiW ~1i11-:J ifl'lf'W~ i -!1' m 'U\911l.lfi'J1l.l~ a-:~nn 'lJtJ-:Jff\911'11~ tltl1'iltl1m Hffl.lfl'U • • 
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0 .. 

fll't'il'HHT'J.Jtfl&'Hl . 

" " 'VIrl'f1'\ltJ·:l'ffl'l'J!IiitJ1!fltl~1~HN'lfU ~ fttl tll'VIl'.l'VI tll'UU-n:::m'Y!l'.l ,r'W lJlYIL'UJ'.l'".l:JJfl'W u-n::: ~ ifl'lf'W:::~l~'l 
'j} Ql " ~ A ~ ~ 'l g) Q.l rio.. d .d .. I \1] rl 

fl'.l'U1911:JJf111:JJ191tl~f11'.l'\ltl~-n'1911!rW1!tltl~'lf'W ~'W'W'l u-n::: 'VI -n'1911f1'W!191:JJ'Yl (1J'.ll'.lfl'W1, 2537; t 'Vl\J" tl, 

.k o 'l • 1 o' l: ... "' ~ 'l o d ?1 .k .d 
2537) C!f~f11'.l'W l'Yll~ 'UlJl-n:JJ'Wl:JJ'W lJ1Yl-n':JJf1'Utll'VIl'.l'\I'W 'W'.l11tll'VIl'.l Yl-n':JJ-n'l!'.l'il !1J'WU 'W 'J'Yll~'VI 'W ~'Yl 

"' 

-n'lln'.lfl!~:JJ111mw f11'.lfl'W !~u-n:::fltu ~l'Yll~ ifl'lf'W:::'\Itl~'Yll~ 'l u1I1Lf:JJJ 1il''W (Ishida and Abu 
q 

Hassan, 1992 fl'1~ i~tJ Abu Hassan, 1996) ~hwfu-ff~ff1'W'\Itl~'Yll~'lu111Lf:JJJ1ir'Wu-n:::mm'.l,r'W'l'W 
tll'VIl'.l TMR ~U'W:::Ul i~tJ Abu Hassan u-n:::fltu::: (1994) -;h 'l 'W ifltdtl-n'llJl'.lfl 'l ~'Yll~ 'l u111Lf:JJ­

Jlir'W~ tltll'VIl'.l,r'W ('U'W~l'W i'191QU M ~) !~i 'W -ff~ff'J'W 50:50 rll'VIi''UU'Vl:::-n'llJl'jf) 'l ~'l 'W -ff~ff'J'W 
30:70 ~~&~ 'W -ff~ri1u ~mm:::-n':JJ !'Vl'.ll:::'VIln-ff'~ri1'W '\ltl~'YlH 'l1J1I1Lf:JJJ 1il'u ~tltll'VI n ,r'W :JJln 

1nu !11'il:::vh 'l 'VI1'\Iil'u'l 'WC!fln~uu1 1 u:JJ"~"~ 
Muller (1990) !~nri11~~,rtl~'\ltl~tll'VIl'.l TMR tf'VImtJ11'.l:::f11'.l fttl 1) 'VI'l'lM' 

u u'l 'il11-ff'1911"'L~11J-ff~ri1'W'\Itl~tll'VIl'.l ,r'W u-n:::tll'VIl'.l'VI ti11J~!11lJ1:::-n':JJ 2) "~fi'Jl:JJ! ~tl~'\ltl~f11'j !fl~ 

ml:JJH~11n~'l 'W'.l:::'U'U'Yll~!~'Wtll'VIl'.l &~tl~'illf1 !~1'1J ifl'lf'W::: tli-n':JJ~-n 3) !~:JJ11'.l:::ff'YlTifll'Vl'\ltl~f11'.l 

'l ~m 'VIl'.l 4) -n'l:JJ n t1 'l ~11 1::: iv'lfu 'illf11191 fl~ 1J m 'VIl'.l ~ ~ fl 11:JJ u lfl'W ~1 u-n::: 1191 t1 ~'U ~~ ~ 'W 
q q 

' ' " g) 0 Ql .... 1 I \t) I ~ 'lj/1 Ql 'j} 'j} ~ .ct. o,. 

"-' tJ 'ill n~ 'VIm tllJ 1::: n n 1 'lf'W 1) t :JJ-n'::: ~ 1f1'Yl 'il::: 'lf'.l '".l:JJ n u 'VI tl.JlU 'VI~ 1 'W tJ ~'ill n :JJ '\1 'W 1~'\1 tl~'lf'U t1 11 

'VI~tl tli-n':::~1f1 'l'Wm'.l-ff'U 2) ~tl~-n~'Yl'W~tltl11mw!~:JJ&~:JJ &i'W lflitJ~.t~ u-n:::tflitl~Yl-n':JJtll'VIl'.l 
q q 

~ 'l ~111 ~ "' "' o' ?1 ' ~ i .d 'l ~ "' "' .l/ 111 ' 3) m'il::: 'VI t~Yl-n~fl1'.l!Wf1-n'1911tltlf1!1J'Wf1'Jll1911:JJfi11:JJ191tJ~m'.l fl'lf'W:::'Yl n-ntfltJ~nu C!f~m'il t:JJ 

-n'::: ~ 1n 'l 'W nu 11 ~ m1 4) m 1111::: n tl'U \11911 tll 'VIU ~ 11 ~ 'W ~ tJ ~'Vi' 1 tJ ci 1 ~ \1 n ~ tJ ~ u"::: ~ tJ ~ mT 'W 

lt] 'j} Ql 0..-=l 0.. t/ I Q.l d'l ~ 
Menke !! -n~ Steingass (1988) t ~ 'Vl \l>ll 'W 1 11i f11 n! fl '.l 1~ 'VI 'VIl fll'Vl -n ~ ~ l'W 'Yl 'lf 

• I i "'111 ~ 'l ... .. "' I "'"' .k ?I "'"' "' "''l 1J'.l~ tl'lf'W t~ 'Wtll'VIU-n'1911!'.ltlf11111i Hohenhiem gas test C!f~!1J'W11i1!fl'.ll~'VI 'W'VI-ntl~ 

'Yl~-ntl~~ !:J d~ tllf1 i ~ tltllffti'VI rl' f1 f11 'j ~ 11 f11 'j 'VIlJ f1 m 'VIl'.l '\1 f)~ 'il ~'W 'Yl1 vi 'W f1'j ~! 'Vll~ 'j !:JJ 'W 'il ~ 
q q "' 



13 

0 'l 'j/ ""' ~ ,% ..k ~ d ""' ,% "'. I"' 'j/ "' 'l ,% I .... .... I II) 'j/ 
m t mfl~ u fl~'\1 u C)f.:.JU fl ~'Yltfl~ '\J'U \1 ~ 11 u ':i' mw m fl'U ora vw.:.~ t~'\1 u r:Jtifl1Hll'l ':i'1 fll':i' ti r:J ti 1 ~ 

'II 

~ -C\~ ~ o Ql ... 1~ ~ d ...:::. ~ GJ , , 
'\1 f).:.! f) 1 '11 1':i' 'U 'U 1 1i fl1 Hl f:l'Yl1fll ':i'd~ u ':i' 111 U! U fl ~'VI !fl~ '\J'U t 'U ':i' ~ '11 11.:.1 flU 'U 11 (incubation) 

f)1 11u 1 u '\]f).:.~ 111 ~ 1~ 1 ~ \) 1 fl fl 'j ~ 1 'Yl1~ 'j 111 u ~f) vl u 'j ~ 'U 'U 11 ~ 1 ~ ti u~ 111 w u R ~~ 1;; ~ ~ u ii 
'II 'II 

'fl 1111 ff'm1u £ n'U'fl 1111~1m 'j t1l u m 'j vr:J til~ '\1 r:J.:.~ r:J1 11n ~.:.~ ~1m':i' t1 u1m'Vi'1 u 1 tirl1fll 'j dr:J ti 

l~'\Jf:l.:.J~'UV!'1tii'I'IQ (organic matter digestibility; OMD) !!~~fl1Ylrl'.:.!.:.!l'U~l'*u':i'~lti'l1Ul~ 
") GJ 9) Ql ~ ~A ~&. o d 'j} ~ .dG) 'j} ~ 
t ~ ti 1 'l1~11fll':i' ~.:.~ u u 11i fll':i' u \1-:.J ~1m':i' tl'U1111t 11 u '\Jf:llq!~Yl u i 1 u 'VI t 'HU ':i' ~ t11'U f.! w m'Yl f:l1 11 n 

~~ (flllll':i'1 !!~~'flU!~, 2550) 

iru~ u~~'flw~ (2552) !~u':i'~tiJu m':i'Vr:Jtil~'\Jf).:.J'YI1.:.~ l 1Ju1rl'11J1:Uu mTfl~111n'U 

~ ~ 
'i "'~ "'~ 'JI '0:'1 o "' "' .I 

fl':i~!'Yl1~':i'!11'U'\Jf:l.:.l !'fi'Yl'U!11f:l.:.J !'Ylft'~ !\11~fl':i~!'Yl1~ f:llti 2-3 u 'U1'11'Ufll'l1u':i'~lJ1U! 250-300 
'II 'II • 

nhfl~11 Yl'U':h 'Y11.:.~l'Uu1rl'ml1:Uu'!1:1Tflmml11'11mf.:.~ 4 ':i'~i'U iif11li~'U'Yl~ft'1~~'~{m':i'vr:Jti~mtihl 
Ul'lfl~1.:.1tl'U'Yl1.:.1~~~ 1~ti'Yl1.:.Jl'Uu1rl'11J1:Utm:Umf.:.~ 4 ':i'~i'U Ufl1 a ~.:.~l'*u.:.J'Uf)fl~.:.J'fi1111~1:1Jl'j(l 
lum':i'Vf:lti~mti'\Jr:J.:.~r:J.:.~rl'u'j~flf)'U~~1m':i'tl~~~1tiJ11~ rvhn'U 3.29, 4.28, 3.09 u~~ 3.74 

iJ~ilill'l':i' 1'11mhi'U iif11 b u~~.:.~~.:.~ftfltim'Yll'WflUVr:Jti~mti'\Jr:J.:.Jm'l1n rvhn'U 25.31, 23.39, 

22.8s u~~ 21,95 iJ~ilill'l':i' 1'1111rl1i'U iif11 c '11111ti~.:.~ fl'l'l':i'1mmill'lun~1~mu~ti~'~~f:l~'j~ti~nm 

fll':i''l1:iJfl'\Jf:l.:.!f:l1'111':i' rvhn'U 0.05, 0.05, 0.06 u~~ 0.05 tur:J{t~'U~~f:l'lh 1m m11rl1i'U tt~~iir)1 d 

~.:.1'11111ti~.:.J ftflti.fll'Yll'Ufll':i'~ill'lun~ rvhn'U 28.61, 27.66, 26.12 !!~~ 25.69 iJ~ilill'l':i' 1'1111rl1i'U 

rl1'11~'Um111U!Un~~~~11~!fl~~'U\11flfll':i''l1:iJflJ1 l11.:.1~ 24,48 !!~~ 96 'Yl'U':ll m111WUn~~~~11 
lui1 tlN~1.:.!"'J !:Jii'fi1111UI'Ifl~1.:.Jn'U 1~ti'Yll.:.!l'Uu1rl'11J1:iJ'U'!1:iJflmflJ11'11~ 2 tur:J{t~'U~'\Jm'Yil.:.!­
l'Uu1rl'11J1:Uuir'U~~ iimmwun~~~~11lui1 111.:.~~ 24 ~.:.~~~ 'jf).:.J~.:.~m fir:J m.:.~l'Uu1rl'11J1:Uu 

'II • 

'11:iTflmflJ11'11~~':i'~i'U 6, 4 u~~ o tur:J{t~u~ 1'1111rl1i'U 'Wr:Jflll1mfummwun~~~~11i1 111.:.~~ 
48 u~~ 96 u':i'uu'U'Uu~~Y!ft'm.:.~t'lfw~ti1n'Ui1 111.:.~~ 24 trlr:JVill1':i'U!1~~m':i'u':i'~!iJuf11Ylrl'.:.~.:.~1u~ 

'II 

l'*u':i'~ tti'l1'U.-,~\11fl~~~il~'~un~i1 111.:.~~ 24 Yl'Ul1 m.:.~l'Uu1rl'11J1:Uu'11:1TflmflJ1~'~1mf.:.~ 4 ':i'~i'U 
iif11Ylrl'.:.~.:.~1u~l'*u'j~ 1ti'l1u!~:Ju~'~fl~1.:.~nu fir:J 1.2s, L3o, L3o u~~ L3o t11flfl~u'fl~f)~~f) 

~ 

f11 ~ fl~ 11-f~'~Q u ..r .:.~ 1'1111rl1i'U u f)fl\11flu ci' i !1 (2552) ~~ u ':i'~tiJu ftfltim'Yll u m':i' l '*m.:.~ l 1Ju1rl'11-

J 1:Uu 11:U fl~ 111n1JmflJ 1mm1'Ju m111':i' 11 ti1'Url1'11~ 'UU'Yl~ 1 ~til '*t'YI'fl iJ 'fl ~'fl ~ill'lun~u':i' ~tiJu m':i' 

I II) 'j/ .... d'l 'JI.I 'i "'IIJ 'j/ 'l .I .. :: .... .... I .... :: d .... 
tif)ti !~U'fl~'Yl'fl.:.I.:.I1'U'Yl !'HU':i'~ !ti'H'U !~'\Jf).:.I'Yll.:.l !'UU1'f111'U111'U'I111fl':i111fl'Ufllfl'U11'1l'fl'Yl':i'~~'U 0, 2, 

4 U'fl~ 6 !Ur:J{t~'U~ l~til'*'\Jf:l.:.J!'I1'f11\11flfl':i~!'Yl1~':i'!11'U'\Jf:l.:.!U'Yl~'flfl~~11Uf:l-:J lfl~'UdJti'U-
"' 'II 'II 

~ ~ ' 
liiutnr:J.:.~l'Yiti so tur:J{t~u~ t'Ylft'~ m~ 2.7-2.8 iJ 'll111umu~ti 36.5±0.6 nt'flfl~11 ~1u1u 4 1'11 

~'flfll'jffflEJl'Yl'U':h 'Yll.:.Jl'UU1rl'11J1:U'U'!1:iJfl~111tl'UfllflJ11'11'fl~'j~i'U 0, 2, 4 U'fl~ 6 !Ur:J{!~'U~ ij 
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~11Hl'W'VH'lfl'1~1'1inuvmnnnv!:Ju\91n~1~nu'Vl1~~()~ (P>0.05) hwii~1~1911'i191tJuunu y (a) 

rvhn11 1.o2, -0.15, 0.87 um~ 0.91 iJ~iH11'1'j ~1mmwwi~ w ~191~r~umwh11l~tJtJ (b) rvhntJ 
• ..:::. .e::),.-=:., I Ql q rN I Q.l 

21.55, 24.78, 22.23 u~~ 25.97 1.1~~~\91'j flltJ\91'j1f11lH~\91Uf1~ (c) t'Vllf1tl 0.07, 0.07, 0.07 u~~ 

0.08 n.Jt:Jit~ul'i'~t:J'Ii'111.1~ u~~~1fff1tlfll'Vl1ummill'1un~ (d) rvhntJ 22.57, 25.34, 23.35 u~~ 

27.32 iJ~ilill'1'j 19111.1~hitJ rlmi'11~1flu 'Vl1 v11'1 11~vt:Jt1 !~u~~'Vl rl'~~ 1u ~ 1 'M'th~ 1v'lful~'llm'Vl1~'ltJ-• 
u1£1.1J11TmnTn~11.1ntJmml1m~~'j~itJ o, 2, 4 u~~ 6 tut:Jit~ul'i' !:Jiir~111.1UI'1f1~1~num~ 

"""" .I o' <:1 o' "' ' 
~11\91 (32.30, 33.42, 32.93 u~~ 36.08 tut:JWlf'W\91; 1.14, 1.18, 1.16 u~~ 1.27 tl.lf1f1~Ufl~t:J'j\91t:J 

nhni'1.111'1Qtr.r~ 19111.1rl1itJ) 

U 'Vl ~ (Capra hircus) l ~ 'W ff\91{~ iifl111.1 ~11.11 'j 111 'W f1U U i' 111'1 1 ~~~ 1 'W ~ fll'Vl 

u 1191rl'o1.1~1~'1 li'Vlq~m'jl.J1 u f11'jfl'Wt:l1'H1l~1~ 'il1f1ffl91{gu'1 1191vnum'H u !~11 ~1n'HmtJ'Ifi! \91 

u~~U'Vl~ EY~~1:1Jll1l1 oM'u'j~ 1v'lfU'il1f11~191!fl'1H'Htlt:J'H~t:JtJ1'H1l'H tl1tJ~iifiWfll'Vl~1 ~~~ (Devendra • • 
)/ t t I 

and Bums, 1983) :Wt:lf1'il1f1U ~l.ltntJ'j~ (2528) EYn1tJ~1'W!~1.1!~1.1!ntJ1fltJ.u'tJ!~nntJtJ'IJtJ~U'Vl~!i1tJ 

tmtltJ!lltltlfltlff\91{t~tl1!t'tl~'JflJ\91g'W ~t:J 1) U'Vl~iifl111.1\9l'tJ~f11'jtJl'HU1 'Wm:IJlWU t:ltl !'H1.11~~1.1 
I )I I I t I 

nwn'l:l 1'1 'j mliiit .W oli~omo~ !:Jmmr n 2) u'Vl~ iim'j~~'Vlum ~v~ol'i11'1'1 t .W t:J~ 'il1f11~ 'iJ'j;11'1'1ltJ~ • 
~ dl 0 !>'IIJ !11 "" liJ !11 "' <:1 !11 ,X !11 ' <:1 U'Vl~~u'il~'Vl1'l'H t\91H~H~\91 u~~'j1tJ t191'H1JW1ti'Wtl1 3) i'lfuH~1u1unumv~~uov t'lf'W t\91f1'1 

9) ~ 41!1 d ~ 111 Y\1] I ~ 1!!1. dll) 1 9) 9 '1 ' H'HUJ~ 'H'jt:Jfi'W'If'j1f1~11J1'jtll~tl~\91 L\91 tl.Jtl1f1 'Wtlf1'il1f1'Wflt:Jf1U~~ h~t'jt:J'Wf1 t1.1\91tl~ L'HUJ \91U'W'W 
~ u qJ u 

~ d d \1] 9) ' Ql l.r} ' I :'1 9 ... I ~ ~ d. I 

'H'W14) H~H~\91lll~ti'Vl t\91'il1f1U'Vl~U\91~~\911 t1.111'il~!u'W t'W~u'IJtJ~!'Wtl 'Hltl'Wl.l 1J'IJ'W1\91'Vlt:J!'H:IJ1~\91t:J 

fl111.119l'o~m'jrlmi'tJf11'jtJ11flflflltJ 1 u motJfli'1 5) U'Vl~t 'il'1rut~tJ 11'1~~ 1m 'il'1ru'Wu 11'1 u 'j~ v~ 11m u u • 

fl'u ~u ~~ ri ~ H~ ~t:Jf11'j 1'1t:JtJ ~u o~ 1 u f11'j rl191ttlt:Jn'Wu im ~v~ oil tr ~ 6) !:J lint")'H~o.u't:J'lJt1Jty1i'll o~ 
~ ~ G) .d 9) J ~ 1 ~ :'I I 

'lf1\91'H'jt:Jft1~'W1 t\91'Vl'Hll.Jf11'j!~ti~U'Vl~U~~tJ'j flfiH~H~\91'il1f1U'Vl~ U~~ 7) U'Vl~!u'WU'H~~~~~l.J 

a~ c{ d o Ql d d. 9 .... 1 d o Ql Ql :'I 31 
'Vl 'j 'Vl tJ'Vl ~1fl ty'llt:J~tf1'1:l \91'j m 'Vll.l~ 1'W ~ tl1f1 'il u t u u 'j ~ t 'Vlfl''Vl m~~'Vll'll u 1 t uu \91 u 

" rl111i'tJf11'j ~~ti~U'Vl~1 'Wfllfl1191' Wattanachant (2008) 'j1tJ~1'W':h 1 'WUl~!'Vlftl 'Vltl 
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~mm~bl:u'V'Hlbl:Um':i tJrh~l-:ifi~P~1:u ff'jfffl~ (2535) ufl~ itrv (2542) il1''1i'mffumtud1 TI'unu'Vl~ • • 
d ,. J ~ IQ.I Q.l t/ ~ 3) d eX ~ g)~ 
'Vl!l'l :IJ1~bl:IJ 'U fll'j !(!£)~ 'IJ'U 'tJ £Jfl'U11Pl tl'lh ~ bl ~'fll 'U fll'j !(I£)~ tll! 1J 'U fll'j !(!£)~ !'Vl 't)fll'j'fll lJ fll'j (I~ 'Vl'U " . . 
ti'tJ~'tJ1'111':i fll':i1f~fll':i~~ !!'Vl~flflHbl:IJ 50 !1ltJft~'UI'i' t.i11J~!l1lJl~bl:Ufl-J1 !'Vl':i1~fll':i !1l~Ul!~'U 11'1 

" u 

i 'jl ~ .c! 1 ,K .4 I g) ?J ;f. ' ~ fj) 

U fl ~ '11 H fl Hfll'l ~ fl11 U 'Vl~ 'Vl 'U !:IJ 'tJ~ Ul'l tl1! 1J 'U fl1 ':i! fl £!~ U 'lJ 'lJ! fl'l:ll'l ':i fll ':i 1 £J V'tJ £J'fl1 ':i 1l ~! ':i lJ IPl 'U 111 fl!! 'Vl ~ 

~ ~ I ,. 0 Q.l ~ Q.l cld~ Ql ~lil 9)d I Q.l c/ 'j) 3) r/ d rl 
'Vl'U!:U't:l~fl 't:l'U ~ ~ vmm':i 'fl~!fl't:lfl'Vl u 1'i'Vl:Uflfl11 w~ ~ nt 1Ju U:U'Vl'U 1'i u fl1 i 'lfflfl Hbl:U 50 111 'tJ Wlf'U ~'~ . . " 
?1 I "' <I ,j i !i/11) !II <I d <I .Ji c! "' "' c! 1 .I "'f 1 

!lJ'U'Vl'tJ'Vl'U'Ii!'Vl'tJ '11 !~flflHbl:IJ 25 !1l'tJ':i!CJf'UI'l CJf~1l~:IJfll':i!1l':iUI!I'l'U 11Pl~fl11!!'Vl~'Vl'U!:IJ'tJ~Ufl~'Vl'UI'l'tJ 
• " u ., 

bltn'Vlfll'j !~£!~ i 'U'lf'U'U'Vl 

~I ~i''U'H ru1'Vl~!!'fi'Vl'Vli:u bl~!~'U!!l'l ci~'tJ1'111':i '11 £J1'U i 'U 'j ~£)~ !1fl1fll'j ~~ £)~ 0-90 iu rvi1n'U 930.76 
u " ., 

ni':u~tJ\911~ tJ-J'u i u ':i ~ v~ nmm':i ~~ v~ 90-180 -Ju rvhn'U 946.13 ni':u~ tJ\911~ tJ-J'u Ufl~ i u 
., ., ' 

':i~v~nfl1fll':it~v~ o-180 -Ju rvhn'U 938.45 ni':u~tJI'11~tJ1u mnn11U'Vl~~ut:WtJ~l'Vlv CJ1~iJ . ., 
mlJltufll':ifl'Ul~'IJ't)~'tJ1'111':i'I1£J1'U i'U':i~£J~!1(11fll':i!~£J~ 0-90 iu rvhn'U 764.38 ni':u~'tJI'11~'tJ1'U 

., ., 
iu':i~v~nmm':it~v~ 90-180 -Ju rvhn'U 744.29 ni':u~tJI'11~tJ1u Ufl~iu':i~v~nmm':it~v~ o-180 

iu rvhn'U 754.34 ni':u~tJI'11~tJ1u tJrh~iJtTv~1fity'V11~ff()~ (P<0.05) ufl~trl'tJ~~~~ut11tJft~ul'i' 
~ Q.l Q.l t:::l ,X .c:!t '11 rid rl~:t ~ \J]'j) 

'U111unm u'Vl~\JflHbl:uutJ~ 1nmJt'Uvu-'Vlut:utJ~ mv 5o t1ltJ':itCJf'U~P~:ummwmmu t~'IJtJ~mM1':i 
d ;x Q.l I Q.l r/d t/ ~ Q.l Q.l 

'11£J1'U!llfl£JI'lfl'tJ~':i~£J~!1(llfll':i!fl£J~ 0-90 1'U !'V11fl'U 4.68 t1l'tJWlf'UI'l'IJ'tJ~'U1'11'Ufll'l'J Ufl~i'U 
;x Q.l I Q.l fld t/ ~ Q.l Ql 

':i~v~nmm':i!fl£1~ 90-180 1u !'V11fl'U 3.79 t11mtCJf'UI'l'IJ'tJ~'U1'11'Ufll'l1 
t=l Ql t/ I ... ~ ~ ll]9J 
'Vl':i~1WJ'U (2552) ':i1£l~1'U111J':ilJ1Wfll':ifl'U t~'IJ'tJ~'tJ1'111':i'I1£J1'U 'IJ'tJ~!!'Vl~flflHbl:IJ 

" 
'i .,. .I "'f 11) _I " d " _I "'f ~ ... d "''i ... 

U'tJ~ tflfl'U!'UV'U-'Vl'U!:IJ'tJ~ t'Vl£1 50 !lJ'tJ':i!CJf'UI'l 'tJ1£llJ':i~lJltu 11 !~'tJ'U 'U1'11'Ufl!llfl£J 18±2.84 fl ~flfll:IJ " . 
~~~i''UtJ1'111':i'I1V1'UUI'lfl~1~nu 4 ffl'l':i ~'tJ 1) mu1'Vl~!!'fi'Vl'Vli:uuM'~ 2) trY11mt1tJ'IltJ~-ff'U1I~':i~ 

" u " 

3) MtY1'Vl~U'fi'VltJi:uuM'~i1:un'U!fY11mt1tJ'IJ'tJ~-ff'U11~':i~iufJ'mT;;hu 1 : 10 1~vJ111tJfl !!fl~ 
3) ~ J_, 9) I Q.l ~ Q.l .... I G) Q.l I <)' ~ Q.l \'] 'j)Q.I 

4) '11ty1'Vlfl!!'fi'Vl'tJfl:U!!'I1~':i1:1Jfl'U!fl''l:J!l1fl'tJ'IJ'tJ~bl'UlJ~':i~ ~'U'tJI'll1bl1'U 1: 20 ~~£J'U1'11'Ufl Ufl~ !~':i'U 

'tJ1'11 n '1i' 'U! bl~ :u 2 ! 11tJf !~'U l'i''ll't:l~J 1'11tJ ni 1 (~ ~~~ ui~P~CI·HM ~) ~~ lJ'fi11:1J Ul'lfl~Nn'U 'V11~ ff()~ • 
(P>o.o5) u~ iJ u u11 tr :u 1111 'Vl ~ ~ !~i' 'lJ 11 ru 1'Vl ~ u 'fl 'V1 'V1 i:u u ,r ~ 1 1:u n 'lJ m11 m t1 'tJ 'IJ 'tJ ~ -ff'U 11 ~ 'j ~ i u 

u " 

__ , 
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.. m1' \1 ~fll'i 1~e-rft.n1~ fl 1.00 tu flft~u~Pi'~fl\1 J TH tT nl'i1 ':ifl\1~ \lll1 flflf1~1l~ !~f lJ11roTVli1urrn'Yl rl' 11 
q " "' 

m1''1'hm11J!f'f£Jmi'itJ~fl\lfflJU:::':i~1u5~':i1thu 1 : 20 1~vJmtJn flfl 194.11 nf111'19lt1ttii''l~fll'i1 
q 

~ "i I "' .<'! • I .. d .. "' ~... ~ 
'Yl~U'Ylt.J~11 I'W~lJ~U\9lf1\911\lf1t.J 5 ff\9l':i 'flfl o, 25, 50, 75 u~::: 100 t1JflWlft.J\91 u~::: ~~':ilJ11tu1 

"' " 

... 'l 'I 0 ~ .I .. d .. "'· F- ~ "' ~ "' "' ~ I "' 

Wfl 1£J lt.Jm\9lt.Jff1'fl 75 t1JflWlft.J\911l1J':ill1tuf11':if1t.J ~~~fl\lfl1111':i11£J11J (157.07 m111\9lt1U11\I\9lflm 
" q 

~fl-fu) \T'Ifr:i1tt'W:::~I~i'lJmm':i'IYu~~':i:::fi'lJtrlfl1v1uih~t.Jff1~ o, 25, 50 u~::: 100 tutJft~tAIPi' 
Q.IQ,,' fj}IQIIQ.I OQI 

(115.48, 114.73, 99.88 u~::: 108.47 m111\91QU11\I\9lfl\911\9lfl1t.J m11m~1J) 

111m 1 v\11u fl '~ n ~ 11 'lY 1\1 ~ u n ~ 111 ~ vff':i u I~ -:i1 u 'W::: ~ m-lffll tw '11 n ~ u ru v u-
q "' "' 

eN ,a lfl G'd o'.at ~ \']9J I I Ql I 

'Wt.Jtllfl\1 1'Vl£J 5o tumtlllft.J\911lmmwmmu ~~~fl\lm111':i11£J11J flv1mn\l 157.07-230.67 m1l\9lfl 
"' 

-f\91 flU i1' \1~ fll'i 1~ fl-fu 1 ~ £Jff1 n \91 (2552) ':i 1 £J\11t.J l1 u 'W::: ~ mlffllU fl\11 n ~u !'U vu -~u tij fl\11 'Yl £J 
q "' "' 

5o t utJft~u ~Pi' ij m m w m1 nu I~ ~fl\lm111':i11 v11J trl flfl~t 1:1 u t u flft~u ~Pi'~ t1\IJ 111 tT ni1t Yh n 1J 

nlJmnitJv ~~1111 u~::: 1:::f11J 1 u1~u~m umm111 mlJ 1 uVi'lffl1111':i ff'l9li't~\9l~flu ~ ~1::: ~lJ 1 u1 ~ u 
~ I • I .. d .. 0 'I ~ ~ "' ~ .!I ~I ... "' "i 'I "' I 

\911f111 7 t1Jfl':itlllft.J\91 11:::m mnnnu ~~~~~\! Clf\lt1Jt.J~~tt.Jfl\1111f1 1t..1 !\9l':it11t.J !Um:::t'W1:::':it1lt.J 111 . " 
c! I 9) ~ d cJ'~ 0 3/A A .al fl ~ ~ 

t'W rJ\I'W fl\91 fl'fl111l\9lfl\lf11':i~ fl\111~ u 'Yl 1 £J11\I'Yl1111n11m 111 ~fl\111 ~u 'Yl 1 v 1 u m::: t'W1::: 1 tllt.J ~ ~~ \1 'Yl\1 u 
q q " 

'ff1n\91 (2552) ':i1£J\11u-:i1 ~~~fl\1-rl'u~u~:::':i:::lJlJm':i t~v'llli~~~~m~mwm':inul~ 
~ I .al el ~ \fl c/d cJ'A 

~fl\lfl1111':i'Yl\1111l~ 1~£J'WlJ11 U'W:::~f1~'ff11Ufl\11f1~t.J!lJ£Jt.J-'Wt.J!1lfl\l !'Ylrl 50 !Ufl':i!Clft.J\91 f1t.Jfl1111':i "' .. 
~ ~ ~ 

Yl\11111~ 1u':i:::v:::nmm':it~£J\I 0-90 -fu rvhnlJ 1,235.23 ni'1ll'ifli1~fl1u 1u':i:::v:::nmm':it~£J\I 
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" 90-180 1u ~rhn1J 1,341.63 ni'll~t~l'11~t~1u u~~lu'j~v~nmm·:n~v-:J o-180 1u rvhn1J 1,288.43 

" ' " ni'l.l~t~l'11~t11'W mnn11U'V'I~TI'W~ijtl'l, rw CH'lihJ~mw f11'jfl'U tll'YI1'jll'l'Y!l.lfl l u 'j~ v~nmm'j 
" " ~~tl'l 0-90 1u rvhn1J 1,024.44 ni'lJ~t!l'l1~tJ1'W i'W'j~tl~!1~1f11'j~~tl'l 90-180 1u ~rhn1J 1,077.79 

" ' 
ni'lJ~t~l'11~tJ1u u~~lu'j~tl~nmm'j~~tl'l o-180 1u rvhn1J 1,051.12 ni'll~t~l'11~tJ1u u~~&e:~fi~ 

~I - I " d " ~ "' "' 'l "' ,l "' IIJ _ I o' d o' "'_ f.: 
~u'U ~ utJ'j ~C)f'U ~'Utl'l'W 1'YI'W f1~1U'V'I~~ n HfflJUtl'l t n~u~ 1J ti'W -'V'I'W ~l.ltl'l rvw 50 ~u m ~C)f'U ~ l.lu 'j m tu 

"' "' 
f11'jfl'W,f1''llt~'lmm'j,Yu mm'j'Yiti11J u~~mll1tutll'YI1'j'j1lJi'W'j~v~nmm'j~~v'l o-90 1u rvhnu 

rid" ~ Ql Ql 

3.79 u~~ 5.11 ~11m~C)f'W~'Utl'l'W1'YI'Wf1~1 

vh ~ 1 wn1 (2552) 'j 1 tl '11 'U 11 11~ lJ 1 tu f) 1 'j fi 'U, f1' i 'l 'YilJ fl 'U tl 'l u 'V'I ~~f) w"' lJ 
"' 

<-'\ ~ ~ .t:!t 111 f! d o' .et ~ Ql d ~,. Ql 

Utl'l tf1~'W~1Jti'W-'V'I'W~l.ltl'l rvw 50 ~11tJ'j~C)f'W~ mv11'j~mw 11 ~fltl'W 'W1'Y!'Wm~~tl 18±2.84 n t~ml.l 
"' q 

~,f1'f1Jtl1'Yill'Yit111JU~f1~1'lfl'W 4 ff~'j fit~ 1) 'YitU1'V'I~Uf'I'Yl'VHflJU,r'l 2) !ft''tH'YI~tl'Utl'l~1J11~H1 
"' .. "' 

3) mU1'V'I~Ufl'Vl'Vlillu,r'l'hllnmrY'l:lm~t~'UtJ'l~1J11~'j~lutf~'j1rhu 1 : 10 1flvJ111l!n u~~ .. "' 
~ " 

4) 'Y!m1'V'I~Ufl'Vl'Vlrl'lltt,r'l~1l.lfl1J~fl''l:l !'YI~tl'Utl'l~1J11~'jfli 'U tl~l1"h'W 1 : 20 1 flt1U1'Yil! f1 u~~, f1'f 1J .. "' 
tll'Y!1'j,r'W!'ff~l.l 2 ~11t~f~~'W~'UtJ'lJ1wunl'l1 (fim1:1ui~QU,r'l) ,:Jiif111lJU~f1~1'lfl'W u~iJuu1LUlJ 

11u'V'I~~,f1'i'1J'Yiro1'V'I~uflrl'VlilJu,r'l~1lJn1J!ft''l:lm~tl'Utl'l~1J11~'jf!lutf~'j1t'hu 1 = 10 1~v .. "' 
" " ' 

'11111l1'n iJ11~mtuf11'jfl'W,f1'll''l'Y!lJf! ff'lVifffl fit~ 676.82 ni'll1~m~,r'l~t~l'11~tl'J'W 11'1t1 2.88 
"' q • 

~ 11 tl { !~'U ~'Uti 'l J 111\T nl'i'1 'j tl'l M mfi tlf1ci lJ ~, f1'f 1J 'YI ro 1'V'I ~ U fl 'Vl 'Vl i lJ U ,r 'l ~ 1lJ n 1J!fl''l:l! 'YI ~ tl 'U tl 'l 
q .. "' 

" ff1J11~'jfllutf~'j1ri1'W 1 : 20 LfltiU1'Y!Uf1 fit~ 611.13 ni'll1'~t1U,r'l~t~l'11~tJ1u 11'1t1 2.68 
q 

~11t~1 ~~'W ~'UtJ'lJ 111t! nl'11 u~~ ncil.l~ ,f1'i'1J!ft''l:l m ~ti'Utl'lff1J'lb'jfl fit~ 573.35 ni'll1'~t1u ,r 'l~ t~l'11 
q • 

~t11'W 'YI1tJ 2.55 ~11tJ{~~'U ~'Utl'lJ1'Yil1' n1'11 Lfl tlf)cilJ~ ,f1'i'1J'YI ro1'V'I~U fl'Vl'Vl ~lJU ,r 'liimmtu f)l'j fl'U 
q .. "' 

Ql I ... I~ ~ \1) 'j) 31 'j) ~ 

'U1'ill'lf'Uf) (2552) l1tl'l1'U11 UllJl\Uf)l'jf)'U tfl'j1lJ (tll'YI1l'U'U+'Y!'ill1'V'I~Ufl'Vl-" .. 
I 'JI )/ I I 

'Vlrl'l.ltt,r'l) 'Ut!'lU'V'I~TI'W~ijtl'l,'Vltl ~'V'Ifl'~ mv11'j~lJ1tu 10.50 ~~t!'W iJ'11111l!m~~t1 14.00 fihni'll Vi "' "' . 
lfl 3/QI 'j) d t::1 Q.l d. G) 0 'j) 'j) ,. I Ql 

tfl'j1JtJl'YI1l'U'W'Vlm~f11JWtJ t'Wm~'Wff1t'J'Vlf!U'Vl'W'U11 t'V'If11Jf!tt~nm'ln'W 4 \!~'j (O, 25, 50, 75 

-1 old .. ' d11J~"" ~ dq~..\ 'I 0 ~ ~ 'l 
U~~ 100 ~UtJ'j~C)f'U~) 'V'11J11tl'V'I~'Vl tfl'j1JtJ1'YI1l'U'U'Vl t'lf!tltl t'U~1~'Uff1t'J'Vlfl!!'Vl'U'U11 t'V'If!1Jfl 75 

~11tJ{~~'U~ iJmmtu f11'jfl'U ,f1''j1lJ~'Vhn1J 480.40 nfl.l1'~t1U,r'l~t!l'i'1~tl-f'W ff 'lf111tt'V'I~~ ,~f1J . "' 
~dq~..\'1 .~ ~ 'l d _I old .. 

tll'Yill'U'W'Vl t'lfWtJ t'Wm~'Wff1t'J'Vlf!U'Vl'W'U11 t'V'If11Jf!'Vl o, 25, 50 u~~ 100 ~um~C)f'W~ (420.89, 
Ql Q.l 'j) 1 Q.l I Q.l 

437.96, 384.77 u~~ 425.22 ml.l1~Qtt'Y!'l~tl~1~ti1'W) 

W il il' 1 (2552) l1tl'l1'W 11 11~ m tu f11'jfl'U ,f1' 'U tl'lU 'V'I ~ ~ f1 HfflJU tl'll f1~ 'W !'U ti'W-
~~ ~ ~ 

~u~ijtJ'l,'Vlt150 ~11t~1~~'W~ ~'V'Ifl'~ ~,f1'i'1J'Vl1-:Ji1J111~lJJ11J'umJ'n~1l.ln1JmnJ1m~~'j~fl1J o, 2, 4 
"' 
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... 1 r/ d fl d ~ j/ rl d r/ ~ Q.l Q.l I ~ 
!!fl:::: 6 lu'eJ'HCJ1'UI'l t1l'U'eJ1'111':i'HEJ11J lfl'HJ'eJ1'111':i'lJ'U 0.50 !U'eJ':i!CJ1'UI'l'lJ'eJ\I'U1'11'Ufll'l1 'Yl1J11!!'Yl::::m 

4 nci:w~m:w1wnnn'WL~':i1:wtllHI'lfll'i1'1n'W (P>0.05) 111v~~1mJltJ'lfd'l 540.99-625.90 nf:w . ~ 

Q.l 'j} I Ql I Q.l ~ ..,.I r/ d rl ~ Q.l Ql ~ QJ QJ j/ I 

1\9ltH!'11\II'l'eJ\9111'l'eJJ'U 'H':i'eJ 1.62-1.81 lu'eJ':i!CJ1'UI'l'lJ'eJ\I'U1'11'Ufl\911 'H':i'eJ 38.92-43.85 fl':i:IJ1\9ltH!'l1\ll'l'eJ • • 
" 

n 1 f1 nf mJ 1'11 tT fll:IJ!! 'Y11J'eJ~ n\Pi 'eJI'i' 11Pi 'e) 1'W 

~'Wmfmf (2546) 'Yl1J':h !!'Yl::::flm-lfl':wtw'l1flfl'Ulijv'W- ~'Ulli'eJ'IL'YlEJ 50 tU'eJ~l~'WI'l' 
~ ~ 

)/ I I I 

'eJlf.JU':i:::::IJlW 13 l~'eJ'U U1'11tJfll'i'1m~EJ 19.30±1.30 nhnf:w ~1~11J'eJ1'111':i TMR ~l'lf'.,j'11 1'Yl11 • 
mr fl '11~ 'e) '11 ill' 1! 'U ttl fJ ~ '11 :U fll ~ 'U !1'11 ci \1 'eJl'Hl':i '11 EJ11J ~ m :IJ1 w fll'j n 'U, ~ 1J 'U ~ 1 'U fl f :IJ \Pi 'e) 1911 \Pi 'e) 1'W " .. 

QIIQIIQJ Qll~ QJ .t::liQ.IIQI 

(623.30 llfl:::: 620.30 fl':i:IJI'l'eJ\911\9l'eJJ'U) fl':i:IJI'l'eJ'U1'11'Ufll:IJ!!'Y11J'eJflfll'l'eJ\911\9l'eJJ'U (61.90 !!fl:::: 61.00 

nf:w~Pi'eJJ1m!m:w!!'Y11J'eJ~fll'i'eJ1'W) !!fl::::!U'eJ~l~'WI'l''lJ'eJ'IJ1'11tJfll'i'1 (2.50 !!fl:::: 2.50 !U'eJ~l~'UI'l''lJ'eJ\1 
J 1m! nl'11) !ll !11'1 n1Pi1'1 n'W ~h'W il'l ':i1fll':i tu~ EJ'U m11n l~'U J 1m! nl'11 'Yl1J 11 !! 'Yl:::: ~ 1~1 1J m'111':i 

TMR ~l'lf''IY11 1'Yl1111ii'fln'Um111':i 9.10 n1flnf:w (J111tJflf1'11) l'Wfll':i!U~EJ'Ul~'UJ111Ufll'i'1 
1 nlflnf:w ~fli1ll'Yl::::~L~f1J'eJ1'111':i TMR ~l'lf'my1l'U!iJEJ~'HiJfl~\lfl'U'eJ1111':i 12.90 nlflnf:w 

(J111tJflf1'11) l'Wfll':i!U~EJ'Ul~'UJ111tJfll'i'1 1 nlflnf:w l~'eJ\1~1fl'eJ1111':i TMR ~l'lf''IY11 1'Yl1111ii'flii 

... 'J} • I o' d o' I .d 'I 'J} 'J} -;;'I o' ... • I o' d o' & 0 'I 'J} 

1\9lflll'IH 67.20 !u'eJ':i!CJ1'U\91 :IJlflfl11'eJ1'111':i TMR 'Yl A'M'Ht1.11!'Uluf.J':i'11:1Jfl (52.80 lu'eJ':i!CJ1'U\91) ~\I'Yll !'11 . " 

U':i ::::~'Yl~ fll'Ylfll':i l 'lf'mm':i'lJ'eJ'IH'Yl::::~ 1~11Jm'l11':i TMR ~ l 'lf''IY11 1 'Yl11'11 :Un~n11u':i::::~'Yl~ m'Yl fll':i 

'I 'J} .d II] 'J}cv 'J} -;:'1 o' "' 
A 'M'eJ1'111':i 'lJ 'eJ\1!! 'Yl::::'Yl A 11 ':i 1J '11 tl.l1l'U l U f.J':i'H:IJ fl 

" 
3) 'j} I ~ \t)3J~ ~ ~ d Q.f '}) 

~1m 1EJ\11'U 'lJ1\II'l'U 'Yl1J 11 m :IJlW fll':i fl'U A 11'Yl \1 '11 :IJ11l:IJ 'eJf111!1J'U 1\91 fl!! '11 \1 'lJ'eJ\1!! 'Yl:::: • 
" flnr~fl':wH'eJ'I1nfl'Utijv'U- TI'Utli'eJ'It'Ylv 5o tu'eJ~t~'UI'l''eJdlwlf1'~ 372.36-623.30 nf:w11'lt~tt11''11Pi'eJI'11 

qJ '\1 cu q 

IQ.I dlf)r;Jt,...~ .Qli)j/ ~ IQ.I ~ Q.IQI~ J' 
\91 'eJ1'U ~:::: 1'11 'U A 11 11u':i :IJlW fll':i fl'U A 11'\J 'eJ\1 'eJl'VIl':i 'lJ 'U 'eJE.lfl1J 'eJ1 fJ 'U 1 '11 'U fl \91 1! ':i :IJ 'Yl11 f1 'eJ \1 ':i:::: 1J 1J fl1 ':i l f1 fJ \1 

~ . 
~ GJ 'j) ~ :'1 'j) Ql ~ e:!l d ... ~ Q.l .d 
11ifll':i !'H'eJ1'111':i !!fl::::'M'U11'lJ'eJ\I'eJ1'111':i lu'UI'l'U (Goetsh et a!., 2011) 11\I'U'U'eJ1'111':i~'l!1l'Uu~~EJ'Yl 

ff1rl tu~ fl'eJV1\I 11 ~ \1~ rl \1 Hfll'i 'eJfll ':i 1 ~ ~ tul~1J 1\91 'lJ 'eJ\1 ffl'll nci11~'eJ ffl'li'~ii f1 11:w f1'1:1J1 ':i fl n'W m11n 
" " 

t1'19l':i1fll':it~~tyt~1J 11'111rl''l11 d1u :w'lJ'eJ\IH'Yl::::~'U 'f 1Pi1'~"l ~ 1~11Jmm':i l'i1'1n'U !! f1'11'~ 
Q.l d,- Ci Ql cvrl ~~ ")' ei 

11\l\911':i1\I'Yl 5 t11EJ~1flrlflfll'jfl'fl'hl1'lJ'eJ\Ifl'UEJ1':il'l'U (2546) CJ1\Ilflf.J\Ill'Yl::::flflrlfl':IJ!!'eJ\I tflfl'Ul1JEJ'U-
~ ~ 

Jl <!I II] o' d o' 'J} <!I ~ cv .d ""''i cv 'I 'J/11] 'J}cv 

'Yl'Ul:IJ'eJ\1 t'YlEJ 50 !U'eJ':i!CJ1'UI'll'Ylfl'r::J m~ 13-14 !11'eJ'U 'U1'11'Ufll'Hf1EJ 19.30±1.30 fl tflm:w t'H t11':i1J 

'eJ1 'Hl':i TMR ~ l ~ 'lY 1 1 1 'Yl11 11 iJ fl 11 ~ 'eJ 11 tY 1! wtJ EJ ~ 11 iJ fll ~ 'U! !11 ci \1 'eJ 1 'Hl':i 11 EJ 11J l 'U ff ~nh 'UTI 'M 11 iJ fl 
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"' 
ih.Jff\P)fll'jl'l\Pl{'l'f).:j rvhn'U 25.00 !!{'!~ 25.30 n1mli':IJ l'll'!Hlli'U !trl~!t'V'l~!t~rl~flci:IJ~tll'l11fll'j . . 

"' ' ' 
!\l'1W!~'U LIPI rvhn'U 10.60 It {'I~ 9.70 fli':IJ~'fl'I11'11Ufl!:IJ!tl'l'U'fJ~fl~'fJi'l~'fll'U l'll:IJ~li'U fll'jYi!t'V'l~Yi 

" 

~ .:!I llJ j/ 

- l!l'l~l'l'WllJtl\1 !'YifJ ll'lffr;j 

'YifHHN 90 1'W 

l!'VI:~i1NiJ1J 

~~~\JrnmJtltl\11fm\!t.Uuu-
~ .:!I "1. o' d o' 
Yl"WimN tmso tut~'St'lf'W111 

"' "' .. lffJl'U l!tl~lff'jlJt)llfl'j'\J'\.J (lJ 

1u'S9i'W'S1lJ 14 tut~1t~ufi' !!tl~ 

Yln\1\llu~Hu'j~ 1v'lfui~ 2.69 

llJfl fl~l!fl tl tll ~ tl n 1 tl ni'lJ 1111 Q 

u'li''l) 1'11'1umultu 1.so tuv1t~ufi' 
r Ql Ql 

'\Jtl\I'Wllf'Wfl1111 

11 roll'l~~~ fl'YI'YitflJu'li''ll ~'W tlllfl'j 
u ... 

"' "' .. lffJl'U l!tl~lff'jlJtlllfl'j'\J'\.J (lJ 

1u'S9i"W'S1lJ 14 tut~1t~ufi' ut1~ 

1.fl'lf'W~-tirivv'1~'S1lJ 77 

tut~1t~ufi') 1'11'1ummw 200 

tut~1t~ufi''\JB\Ilhmrnl'l1 

tlllfl'S TMR ~1oM',Yl11Yl~11l1'11~\l 

in u'S9i"W'S1lJ 14 tut~1t~ufi' ut1~ 

l'ln\l\ll'W~1oM'u'j~ 1v'lfui~ 3.1o 

llJn n~ u fl tl v7 ~ tl n 1 Mi'lJ1111Ql! '11' '~ 

.d,"' "' -::'1 " tlllfl'S TMR 'Y1 'lflftyll'WliJfJ'S 

.., ..II "'1-' .. _, " d " lflJfl'lf\llJ lJ'ji1I'\.J'j"JlJ 14l1Jt)'jl'lf'W111 

ui:'l~l'ln\l\ll'W~,oM'u'S~1v'lf11'i~ 3.12 

llJ nn~!! fl tl tll ~ tl n 1 tlfli' lJ 1111 Ql! '11' \1 

u ' v ' cv (11'HJ\11tlVI11iHl1'W) 

56.85 

43.31 

106.40 

102.10 

v .. 
ltl f)lJl'Hll'Hl\1 

tnn111 (2552) 

'\J1ty'lf'Wfl 

(2552) 

(2546) 



" "' ll'II'I'H '1'1\?Hlt>'l 180 11-l .. 

" "' ll'II'I'H '1'1\?HHJ'I 90 11-l .. 

"" " "' lHil'U ll'cl~lft'':il.Jt>1l1U'Ull (l.J 

hh~'U':i1l.J 14 !1ltJfi;'Ufl ll'cl~ 

l'lft'l'll'U~ 1'1i'ili~ 1V'l>'11'1~ 2.69 ll.Jf)f)~ 

lli'l'cltJ1~tJn1flmurmJu'li'.:~) 1'11'1'W 

"" " "' l1ti1'U ll'cl~lft'':il.Jtlll1U'U'U (l.J 

11l':i~'U':i1l.J 14 !1ltJfi;'Ufl ll'cl~ 

l'lft'I'I1'U~1'1i'1l':idtJ•nf'1f1' 2.65 

ll.J n n ~ u 1'1 'cl tJ1 ~ tl n 1 'cl n ~ l.J -r \91 tJ 

u'li'.:~) 1'11'1'Wml.Jlru 2 !1ltJfi;'Ufl 
~ Ql Ql 

'lJ tl'I'U ll1'U fl\911 

avrnm·n~~tyiVilJ tYI 
(n~·mit>l111~t>1ll) 

72.47 

91.39 

20 

n1n91 (2552) 

(2552) 

d '] >J >J "j' "' d lit 31., d '] 31 31 -;;'J o' "' lit 31., "' ~ I 

'Yl!'I5'\J1'J 1'V'I~'\1lJfl !'V'I'j1~U'V'I~'Yli~HJfll'\11'j TMR 'Yl1'15'11t)j1t'U!utJ'j'\1lJfll~l1J'Y'I~~~1'U\911fld1U'V'I:i:: 

I d lit 31., d '] 31 31 "j' "' "j' d '] 31 31 -;;'J o' "' d "' ~ 
fl~lJ'Yl!~'j1Jfl1'111l TMR 'Y1!'15'\J1'J 1'V'I~'\1lJfl !~tlfll'l11l TMR 'Y1!'15'11UI1t'Wtutl'j'\1lJfllJ'V'I~~~1'U\911 . " 

fli1fl1U'U:i::'l11'\Jfl~ NRC (1981) ~~ 0.24 tlJflfl:i::Ufl~fl1~flf'W ri'J'UU'V'I::::~1~f1Jtn'\11'j TMR ~'l'* 

~11 l'V'I~'I11ffllj'V'I~~~1'W~1fli1fl1U'W:i::'l11'\Jfl~ NRC (1981) tVitJ~ 0.07 tlJflfl:i::Ufl~fl1~fl'f'W 
~ ~ ~ v 
'Vi 'j:;:: 'J1ll 'U (2552) 'j 1 tl~ 1'U i1 U 'V'I:i:: ~ fl rHYlJ U fl~ l fll:'l'U! U ti'U -i1'W tij fl ~ 1 'Yl tl 50 .. .. 

4 \TI'l'j ~fl 1) MtYl.'V'I~ufi'YllJil.luM'~ 2) !fYEJmilt~'llfl~ri'mb'j~ 3) '11qJ1'V'Ii1ufi'YllJil.luM'~~'JlJnuti'I'EJ 

milt~'llfl~ri'mJ::::'j~'l'Wfl'l'l'j1ri'J'W 1 : 10 1~t1J1m!fl u~:::: 4) '!1tfi'1'V'I~Ufi'Yl'YlilJuM'~~'JlJnumEJmtlt~ " .. 
Q.l Q,l ' ,.. ~ Ql "1 3)Q.I 9) ~ rl d rl ~ Ql 

'\Jfl~'i:Yuu::::'j~'l'Wfll'l'j11:1'1'W 1 : 20 ~~t1'W1'11'Wfl u~:::: ~~'j1Jtn'l1n'\J'Wt'i:Y'jlJ 2 tUflWlf'WI'l'\Jfl~'W1'11'Wfl 
d " • 

~1 (~~ttl'W1191QUM'~) ij111'11um~lJ tm::::tJI9l'j1fll'jt'iJ~tyt~u tl'l rvhnu 8.23, 9.25, 10.25 u~:::: 9.25 

fll~flflJ tt~:i:: 91.39, 102.78, 113.89 Uft:::: 102.78 flflJ~flf'W \911lJri'1fl1J (8.96, 9.89, 10.53 Ufl:i:: 
" . 

9.90 flflJ~t~n1 flflf lJ'l11'11 '!! mlJu 'Ylut~i1fl~t~1'W ml.lrl'1iu) ~~ 1~ul'lfl~1~ n'W mh~ntr mhfl'rum~ 
" 

'i:Y(i~ (P>0.05) 



l 
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"1'1 ll \91 (2552) fffl£JlvH'1'\JtJ~l4''W nLH'I~ ':i~ 1J 1J f11 ':i ti V~ ~ tlf11 ':i! 'il'1 UJ!~U 1191U 'Cl ~ 
• u 

fl \91 ':i 1f11 ':i nJ~ V'W tll'H 1':i! ~ 'W J WI U fl ~ 1'\Jtl~ U l'l ~l'IU -;h 11-i ~ 11 U m V1 ~ 1:1.1 ':i ~ '11l N 14''W i U 'Cl ~ ':i ~ UU 

fll':itiv~ U~fl11:1JU\9lfl~1~'\Jtl~TI'Wn~Y-lrll'l1 i lfB\9l':i1fll':i t'il'1tut~U 1191U\9lfl~1~n'W 1\9lVUl'I~'Clflv.lft:IJ 
• u .. 

Q.l IQI Q.IIQI ~ IQI 

0-90, 90-180 U'Cl~ 0-180 1'W !'VllflU 67.75, 74.70 U'Cl~ 72.47 fl':i:IJ\9ltl1'W '11':itl!'Vllfl1J 9.78, 10.72 
~ ' ~ 

u'Cl~ 8.33 n1:1.l~t~n1 'ln1m11'11Um:l.lu'Vlut~iln~t~1'u ~~LY~n11ttl'I~Viudjt~~ 1 'VlV mh~~tTmhl'iw 
.. u 

~ ~ 

'Vl1~LYi1~ (P<0.05) 1\9lVUl'I~Vi'Wtljtl~ 1'VlV~fl\9l':i1fll':it'il'1tyt~U 1191 i 'W':i~V~!'J'Cllfll':i!~V~ 0-90, 90-180 

Ql IQI QIIQI ,c:!l IQI Qll 

U'Cl~ 0-180 1'W !'VllflU 52.21, 53.40 U'Cl~ 56.85 fl':i:IJ\9ltl1'W '\1':itl!'Vllfl1J 7.16, 7.25 U'Cl~ 6.45 fl':i:IJ\9ltl 
~ ' ~ 

nhn1 :IJ'l.J1 '11 U fl!:IJ U 'VlU t~il fl~ tll'W !l'l ':i1~! i'j tl~ 'il1flU l'I~'Cl fl Y-ILY:IJ U tl~ 1 fl'Cl'W! lJ V'W -Vi'W !lj tl~ 1 'Vl V 50 .. .. 
fld rid. ~ 9) ~ ~ Ql I Ql 

t11mtCJf'W\91 :1.1mmw m':in'Wm'l11':i'\J'W m'l11':ilW1u u'Cl~mmw m':inu m'H 1':i'Vl~'H:IJ\9lm:IJ\9lt~\911 
I <Vi ~ Ql I ,l .c:!l lt) I d.QI 0 Q.l 

\9ltl1'W 'W'J~V~!'J'Cl1fll':i!'CIV~ 0-90 U'Cl~ 90-180 1'W :I.Jlflfl11Ul'l~l'I'W!:I.Jtl~ !'V1VtlV1~:1J'WVft1flt)j'Vl1~ 

fti)~ (P<0.05) 

~ 

ft1n 191 (2552) 1 ~ 1'11 f11'j i1mn v.~rl '\J t~~l4'u nu '~ ~ 'j~ u u m 'j t~ v~ ~ ml'n'hl w ~ CJf1 n • 
~ ~ ' 

U'Cl~ tl~ fl11'J ~ flt!U ~1~f11V'\J tl~ !!l'l~.yj'W!ljtl~ 1 'Vl V (tJ1'11 U fl!~ ~ V 15.52 nh n1 :1.1) U'Cl~~fl v.lft:IJ 

'i "" ,I "" II] .I o' d o' ~ "' d ""'i "' 91 .I 
Uti~ !fl'Cl'W!UV'W-l'I'W!:I.Jtl~ !'VlV 50 tufl':itCJf'W\91 ('W1'H'Wfl!~'CIV 16.45 fl !'Clfl':i:IJ) !l'lft'Y-1 tllVU':i~:I.JlW 12-., .. . 

~ 

13 !~tl'W l'I1Jl1 1l.i~11i)mV1~1:1J':i~'l1l1~TI'Wiu'Cl~':i~U1Jfll':i!~V~ U~Ul'l~~flv.lft:IJUt!~ 1nm~tlJV'W-

~'W!ljt!~ 1 'V1 v 50 t11t~! t~u 191' ~J 111 tT n~ 1nt~u t~\9lml11':i J 111 tT n~ 111 ~~t~\9lt~1111':i J 111u flCJf1n~u 
~ Ql d 9) ,ld 'j)QI,lQI 

'W 1'11 'W flCJf1flW'W 1'111:1.1 V11CJf1 fl fl11:1Jfl11~'\Jtl~CJf1fl U 'Cl~l'I'W 'Vl '11 'W 1\91 \9l! 'W tl ft'W 'W tlfl (30.18, 28.37, 

14.51, 13.75 f11rin1:1J, 57.75, 28.08 !CJf'W~!:IJ\9l':i U'Cl~ 10.49 \9ll':i1~!CJf'W~!:IJ\9l':i \9llml1~1J) \J~fll1 
~ 

.c:!l .c:!l b] ~,.. Ql ~ 

Ul'l~l'I'W!:I.Jtl~ !'VlV (25.69, 23.43, 11.89, 10.75 fl !'Clfl':i:IJ, 52.50, 26.21 !CJf'W\9l!:IJ\9l':i U'Cl~ 8.64 \911':i1~-

!CJf'W ~ !:IJ \91 'j \911 :IJ rl1 ~ 1J) tl V1 ~ ~ ,r v rl11'i ty 'Vl N LYi1 ~ (P<0.05) td tlTI 'ill':i w 1 () ~! 11 tl {! ~'W 191' CJf1 fl ~ 'W 
~ ~ 

( fl1'W 1\U! .yj VU 'il1fl tJ1'\1 U fl~ 1 'H ~ ~ tl\9l tll'\11':i) '\J tl ~ U l'l~ ~ fl Y-1 ft:IJ !ttl~ 1 fl 'Cl'lJ! lJ V'W -Vi'W !lj tl ~ 1 'Vl V 50 

fl d t/ ,l ,c:!l \1) I d. I lt) I I Ql ..::::to~ ,c:!l 

t11t~'J!CJf'W\91 U'Cl~Ul'l~l'I'W!:I.Jtl~ !'VlV l'I1J11:1Jfl1 !:IJU\9lfl\91Nfl'W'Vl1~LYfl\91 fltl 51.06 U'Cl~ 50.72 



... 
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!U'eJfl~'WI'l' 1'1un1wiu ~~~pn11m'iffmn'\l'eJ~ W!'VHl (2548) ~'i1V~1'Wl1!!'Vl~~'W!)j'eJ~Lvw m1~ 
'i "' .f <!I "1 .. d .. d "1 91<V 91 'i ., d d 

!!Yl~~mHYlH!'eJ~ tf1~WUV'W-Yl'W!lJ'eJ~ rvw 50 !U'eJ':i!GJf'W\91 'V1 t\91-:iU'\111 t'Vl\91'11lJf1!!1JU!\9llJ'Vl !!~~ 

m1111 1.6 1u 'e)f ~~'W 191''\l'eJ~J mtT mf1 ii1u'eJfl~'W 191'GJf1n < f11'W lill! Yivu 1:nnJ 111 tT ni l'\l'eJ~ u TI~'I1 rr~ 

'eJ\9l'eJ1'111'i) rvhnu 48.02 u~~ 49.75 !u'eJfl~'WI'l' u~\9l~fl~l'1n1'l~ 6 ~'lin~~~v'lnunnffmn 
I J} I I 

'\l'eJ~'\11UJ'lf'Wf1 (25S2) Yi11V~1'Wl1 !!Yl~i1w)j'eJ~! 'Vlvfi h1'i'umD
1

1Yl~!!f1'Vl'VlrllJ!!M' 'lm'~lJ~l001'111-:i'li''W 
" " '" "'i 91 ...\ i 0 'J) 9J ,. Ql I ... I r/ d tJ' 0 Ql 

'V1 'lfW'eJ 'Wm\9l'W~1t;j'Vl\9l!!'Vl'W'\11l t'Vl\9l'i~\911J\9ll'l'l (0, 25, 50, 75 u~~ 100 !u'eJ':i!GJf'W\91 \911:1Jm\91U) 

iilu'eJfl~'WI'l'GJf1m)'W (fl1'Wlill!YivmnnJ1'11um1l'\l'eJ~uTI~'I1rf'l'eJ\9lm'11n) mli 'W'Jh~ 45.17-47.65 . '" 
r/Q r/ I d .C::. I ,l ~ .ct 

!U'eJ'i !GJf'W \91 'eJV1~ L mmlJ ~11i\91 (2552) 'Vl1Jl1 !!'Vl~'Vl'W!lJ'eJ~ L 'VlV !!~~!!'Vl~~f1H~lJ!!'eJ~ l n~'W!UV'W-
'" '" 

.f <!I "1 o'd "'"' o'd <l.f o'd .. 0., Yl'W!lJ'eJ~ t'VlV 50 !U'eJ'i!GJf'WI9llJ!U'eJ'i!GJf'W191!'W'eJ!!\91~ (70.38 u~~ 69.99 !U'eJ-:i!GJf'W\91 1911l.Jm\9lu) u~~ 

. 
91 u ./ d ./ I "" 'eJlV!':ilJ\9\'W ! 'eJ'j!GJf'W\91GJf1f)'eJ'W • • 

" 
'Vl\9l~'eJ~ 'i~v~nm ( f11'W lill 1 Yivu \l1f1U1'11 tT ni 111 rf'l 'eJ\9lm 1111) 

91 "" . mn ~1-:i m~ 'eJ~ 
"' 'Vl\9l~'eJ~ (1'W) ~nH~lJ!!'eJ'llf1~'1J!'UV'W-m~v .f <!I , 

<!I 'Vl'W!lJ'eJ~ 'VlV .f <!I, u o'd .. (!\9l'eJ'W) 'Vl'W!lJ'eJ'l 'VlV 50! 'eJ':i!GJf'W\91 

10.5 90 46.41 
., II 

'\llt)J'lf'Wf) (2552) . 

12.5 98 48.02 49.75 W!Yl~ (2548) 
21 

12.5 180 50.70 51.06 ~1n\91 (2552) 
31 

't'ill1tu't'iVI 
q 

'11 V11J 
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v v 

1'111n11~U) U1'\1tJrWf'J'I1~·Hll'lfll'Hl'j (25.10, 25.10 m'l~ 25.75 nhni'll 1911m11~U) U1'\1tJT1C)flnth.J • 
""1 ., o ., • I "' d <I • I <I d "' (12.16, 12.15 u"~ 12.94 n "m11 l'llllm~u) !1Jfl'j!C)f'WI'IC)flf1 (48.32, 48.22 u"~ 50.13 t1Jfl'j!C)f'WI'l 

mm11~u) 'fl111l£J11C)fln (51.15, 49.30 u"~ 50.43 !C)f'W~tlJI'l'j l'llllrll~u) tllfli't~'W~tdmY''W'Wfln 
.I <ld <1 o., .l d 31., ,l., 

(2.68, 2.73 u"~ 2.86 !1Jfl'j!C)f'WI'l m11"1~u) 'Vl'W'VI'H'Wll'l~t'Wfl'ff'W'Wfln (7.25, 9.78 u"~ 8.71\911'jN 

!C)f'W ~tlJI'l'j m11rli~u) u"~fl-:ui'll'j~f1flU'Ufl~~ Nmv tll!!l'ln~l~nu (P>0.05) tllflft~'W~C)f1T1'Ufl~ 
A "' lit 1 .. ,I "' lit .I .. d .. .Ji .. I I ., 

U'Vl~'Vl'W!llfl~ !'VI£! U"~U'Vl~"m-l'ffl!Ufl~ T1"'W!U£J'W- 'Vl'W!llfl~ !'VI£! 50 !1Jfl'j!C)f'W\91 C)f~1J'fll!'VI1T1U .. .. 
48.02 u"~ 49.75 tllfli't~'W~ m11rl1~u tm~Tiu'ln~~u 11l'j~lJ'j11J1'Wfl1'11n.u''W 1llih-~"~fl 

.I <1 d <1 o ., .I <1 d <1 
(8.53, 7.69 u"~ 6.96 !1Jfl'j!C)f'WI'l m11m~u) t1Jm!C)f'WI'lm~~n (18.05, 16.91 u"~ 17.50 .. 

rid rl 0 Q.l Q.l I 3) ~I 0 Q.l QJ I 

tllfl'j!C)f'W\91 l'llllm~u) 'ff~ff1'Wnmllt'Wfll'lflm~~n (3.83, 4.17 u"~ 4.08 m11m~u) u"~ff~ff1'W 
<j} ~ \J] Q.l I gQ.I 1 rid r/<j) eK Q.l I 

nmllt'W fl'j11J t 'Ull'WI'lflm~~n (4.31, 4.63 tm~ 4.49 l'llllm~u) Ul'ltllm tC)f'WI'lnmm'W fl ff~ff1'W .. 
'j) ~ I Q.l I <j) ~ \fl Q.l I ~ fJ) ~ QJ 

n"llJ!'W fl\91 flm~~n u"~""~ ff1'W nmllt'W fl'j11J t 'Ull'W l'lflm~ ~n11u 'W 11 'W 11 ~ ~'U'W l'lllJ'j~~u nn 

4 ~ 1-1 .. 'l 31 I .I .. d "'lit ., '1 .I .. d .. .. 1 31 
t'Vlll'U'W'Ufl~ 1J'j\9l'W t'Wfll'Hn'U'W Ul'lt1JmtC)f'WI'l t'Ull'W t'WC)flf1 u"~!1Jfl'j!C)f'WI'lm~~n 1JU'W1 'Wll .. 

1. I "' d 4 ~ 0 'l 31.. 31 31 A 'l I 4 ~ 
1J'jl'l'W'VIt'Vlll'U'W m !'111JT11'jff'jl~nmllt'W fl 1 'W 'jl~mmTill'U'W 

Pralomkam tl"~'fltu~ (1994) ~1~ 1~v 1t'rv (2538) l~ftm:mmvu!'Yivu~n'l:ltu~ 
d ll) 'j)Q.I d G) I 'j) od I ct Q.l G) lj} 'j) ~ 

C)flf1'Ufl~!!'Vl~'VI t~'jUfll'\11'j'\1£J1U (!!'VI~!"ll !'W'VI~'\1illl!'Vl£J~fl£J1~!~£J1) T1Uf11'j !'11fll'\11'j'lJ'W!ff'jlJ 2 
• • u 

Q.l "'I rl d rl ~ QJ QJ I rl d rl ~ d lJ) 'J)Q.I 
'j~~u (l.OO u"~ 1.50 t1Jm!C)f'WI'l'Ufl~'W1'11'WT11'11) TIU11 tllmtC)f'WI'lt'Wfl!!~~'Ufl~u'Vl~'VI ~~'jUfll'\11'j 

I d ,. I rl d o'. 1 I d li1 3/QJ 9J ~ 
'\1£J1Ufl£J1~!~£J1 (64.10 !1JtJ'j!C)f'WI'l) ff~T111T1"1J'Ufl~U'Vl~'VI !~'jUfll'\11'j'lJ'W!ff'jlJ 1.00 !!"~ 1.50 .. . 
tllfli't~'W~'llv~Jl'Hun\91'1 (61.30 ~~"~ 60.60 tllfli't~'W~ 1'1111rl1~u) mh~u'!!mhlfty~~m~ff~~ 

'1 ., 31 d lit 31., I .. .. • I .. d "'lit ., 
(P<O.Ol) !'W'VIHI'IHT1'W'U11J!!'Vl~'VI t~'jUfl1'11U'\1£J1Ufl£JH!~£J11J!1Jfl'j!C)f'WI'l t'Ull'W (5.90 

• I .. d .. ~ I I d lit 31., 31 "" • I .. d .. 0 ., • I .. d .. 
t1Jm!C)f'WI'l) 1'11T111T1"1l'VI t~'jUfll'\11'j'lJ'W!ff'jlJ (11.40 tm~ 12.70 !1JtJ'j!C)f'WI'l m11m~u) !1Jfl'j!C)f'WI'l • 

d \r) 'j)Q.I I ct .. I rl d tl I I d lr] 3}Q.I 

m~~T1'Utl~!!'Vl~'VI !~'jUfll'\11'j'\1£J1Ufl£J1~!~£J1 (16.80 11Jfl'j!C)f'W191) ff~T111T1"1J'Utl~!!'Vl~'VI !~'jU .. .. . 
m'Hn.u''Wtff'11l (14.90 u"~ 14.20 tllvft~'W~ l'llllrll~u) ff~ff1'W'Ufl~tdmt~~~m~ri1'W~n'Wl~ 

A ll] Ql I I dlJi 'j)Q.I 'j) .<::.\ rl d rl 
(t'WtJ!!~~'j11J t'Ull'W) l'lflm~~n'Ufl~n"ll'VI ~~'jUfll'Hn'll'Wtff'jlJ 1.00 u"~ 1.50 tllfl'j!C)f'WI'l'UtJ~ .. . 
J1'11uni1 (4.94 u"~ 5.21 tllvi't~'W~) ff~whn~ll~l~i'uv1'\11'j'\1£J1UtVlv~fldl~t~£J1 (4.19 .. . 

.. 
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0 ..:i & ..::11 ~ Q.l Ql ~ 

Pralomkam U{l~'flW~ (1995) 'Yllfl11fl'f1'1:lltl\lt:l'Y11i'Vl{l'\Jt:l\11~~1HJ1l111 3 1~~1J 'flt:l 

Q.l o t::t Q,l ... I t1 d r1 Q,l o t::t Ql .... 1 r1 d r1 Q.l 

1~~1J\9111\I'M'Vl 'j~~U 1.20 !1Jt:lW!f'U\91'\Jt:J\J'j~~1J\911H'M'Vl U{l~'j~~U 1.90 !lJt:lW!f'U\91'\Jt:l\J'j~~U 

0 d I ,J I efa\J] d ~~\/] 
\911H'M'Vl \91t:lt:l\l'fl1J1~f1t:l1J'\Jt:l\111\lfl1£JU'Vl~Yl'U!lJt:l\l !'Ylrl {lf1H'fflJUt:J\11f1{l'U!1J£J'U-Yl'U!lJt:l\l !'Ylrl 25 

"' "' 
U{l~ 50 !1Jt:J{!~'UI'i' !rlt:J!m£Ju!Yi£Jui umuhl1l1Uf119i'1~\l!t:l1~ \l\91f1ft1\lfl1£Ji 'U 'j~1J1J'Yl1\I!~'Ut:l1'}11'j 

t:lt:lf1 (empty body weight) YlU':h t:l\1~1J'j~f1t:l1J'\Jt:l\1~1\lfl1£J1:h'U~1\I"l '\Jt:l\I!!Yl~~1~~1Jt:lll1U 

"'~ .I o' G o' o 01 

'flt:l 61.60 U{l~ 12.90 !lJt:lW!f'U\91 \911lJ{l1~1J 

i'ltT'Wm1lJ!!\91f1~1\I'\Jt:l\l~f1'l:lW~Illf1f1'\Jt:l\IU'Vl~~'Ut:lVflUlhHi£Jl1m£Jmh\l !'lf'U iun 
"' q 

'jl ")" a:t.Q.I .dJ' 'jl 'j) .c:t .... l rid ~ Ql 

(Dabadghao et aZ:, 1976 t:ll\1 !~£! 1'U£J, 2538) U{l~U'Vl~'Yl!{l£J\1~1£Jt:l1l111'\J'U'i1~lJ!1Jt:l1!Clf'U\91 !'\JlJ'U 

. " 
i'Willf1f1lJ1f1f1l1U'Y'l~Yi\)miiv'liuu1J{l'll1tY1 (McGregor, 1984 ~1'11~v 1uv, 2538) 

iM'nuuuu!~lJ~~'~"'t:J~'j~rJ~nm 56 iu ~uL1Ji1t:J'Ifl1t:lll111LiluL~u rvhnu 296.20 u"'~ 322.20 

m'Yl~t:J\911 \911lJrl'1iu l1'1t:l~~!ilu 5.3o u"'~ 5.8o m'Yl~t:Ji1~t:J1u ml.lrl'11fu 'Ut:lf1'i11ndnuv1~\91u 
(2546) el\I'Y'l1Jl1 ~'U'Yl'Ufl1t:l1l111~t:lf111!vilJJ1l1Uf119f1 1 n1{lf1~lJ '\Jt:l\IU'Y'l~{lf1H'fflJUt:J\11f1{l 

q "' 

"' ~ "' 1iJ o' G o' dlij 'J/01 o G di 'JI'JI 'l 01 -"~ 'JI 
'U!UrJ'U-Yl'U!lJt:l\1 !'Ylrl 50 !1Jm!lllf'U\91 'Y1 !~11Jt:lll111H'fflJ'ff1!1'i111J'Yl 'M'\111 !'Vl~l1lJf1l11t:ll1W1 
"' "' ... 

! wil v{ MlT m iJ u 1m ri \1 t:J1l1 u l1 v1u i ml\t'i rJ\IflU 11 £J\11'U '\J t:J \1 'ffiJ \9111 (2543) ~ 11 £J\11'U 11u 'Y'l ~ 
• q 

'l "' ~ "'~ 1iJ .I o' G o' d 1iJ 'J/01 'JI 01 01 1iJ 'J/01 

{lf1H'fflJUt:l\l &f1{l'U!1J£J'U-'Y'l'U!lJt:l\l !'Ylrl 50 !lJ'tJ'j!Clf'U\91 'Y1 !~11Jt:l1l111'\J'U1'U{l~ 220 f)'jlJ U{l~ !~11J 
"' "' 

"'~ 'JI ~ i G .I o' ~ 01 .I o' G o' 01 'JI "' "''JI 
!fl'£H l1 {lt:l'i11m 1\I'\J11H'fflJ mm u t:J 'U!lJ "'~lJ 1{\lJ'U 1lJ'U 30 !1Jt:J'j !lllf'U \91 'HlJ n~ 1£J~! 1 rJlJ I'I'U 'YJ u 

. " " 
fi1ml111~t:Jm1!~m11Munl911 1 nhn~lJ rvhnu 37.63 m'Yl ut:Jn'i11nu'ff1n\91 (2552) 11rJ\11u-J1 

'JI ,1 'l "' ~"' liJ o'G o' 'JI ,1 I'I'U'YJ'Ufl11!(l£J\IU'Vl~~f1H'fflJUt:l\l &f1{l'\d!U£J'U-Yl'U!lJt:l\l !'Ylrl 50 !1Jt:J1!Clf'U\91 !Ylfl'~ i'W1~1J1Jf11'j!{l£J\J 
... I .c:t J' & ... 1 t::t cv .et'iJ , , 

u u u 1J 1~ w \91 u "'~ 1 ~ uum1 !{\ rJ\1 u u u f1\11J 1~ w \91 ~'~"' t:J~ 1 ~ v~ n"' 1 180 1u lJ \91 u 'Y1 u m m l11 1\91 t:J q 

" . 
t11wwni1L~lJ 1 f11"'n~lJ rvhnu 73.82 u"'~ 68.84 m'Yl 1'11lJrl'119i'u 
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' v 
VITH~n 7\9i''U'¥J'Ufl1'H-li11'H!Vl~ (1J1'Vl) i'Wfffll'Vlfll'H~V'lU'lJ'U~Vl~ 

" ' 
lhtn!m.YhJ 

" ' ~t~'lllln!mYll.l 

"nn\91 (2552) 

- ~flHffl.IUtJ~ imn~dhru-
.J ... '1 .. d .. VfU!lJtl~ 'I'W 50 IUtJ'H'If\..1\91 

.J ... '1 - 'V'I'Uil.ltl~ 'YW 

"' "' .. fll.H.Il':i\9l'U (2546) 

... i tl .. d .. 
llJtl~ 'l'ltl 50 I tl':il'li'U\91 

w~Yil;'l (2548) 

- ~flHffl.IUtl~ inm~IUti'W-
~ .::!t '1 d' d d' 'V'I'UilJtl~ 'l'ltl 50 IUtl':il'li'U\91 
.: ~ , 

- 'V'I'UilJtl~ 'l'ltl 

- u':i~ru\91 

- ~~tl':i~w\91 

- u':i~ru\91 

.. tl "' -m ':i~tll\91 

~l:i~11 i'V'I~l1il'm1'l'W 

umi~ml11':il1 u1u 

0 d 
- tlll11'J'Hffl.lffll':i1J 

~l:imylt'Wi1JufMil'n 

t1'l'Wtll1 rl ~ tlll11':i 

l1ti1U 

9) 1 Ql oQ - '\111 'V'I~l1lJfllff'jlJ 

v .d"'im"' tlll17.i'\J'U'I'llJ \9l'Ul1lJ 

tl\9l~li1'W 4 ':i~~u 

1,660.00 

1,630.00 

1,560.00 

1,520.00 

1,520.00 

1,520.00 

1,784.00 

1,408.00 

v 

1 nhn~l.l 

68.84 

73.28 

69.77 

78.34 

49.37 

56.52 

49.50 

47.47 

1 niM~lJ 

266.88 

331.47 

321.54 

385.18 

296.20 

322.15 

405.85 

346.53 

Wi'Vlrl (2548) l'1V'll'W11 fl1l'~'UL!Vl~i1'WLlj'eJ'l, 'VlV !Lri~L!Vl~~flNm.l!L'e:l'llflri'IJLUV'U-
.K .... 11] o'd .. .: "' 'J)'J) "'d ' 
Vl'UL:JJ'eJ'lt'VlV 50 tlJ'eJWlf'UI'll~Wflll'Lr!V'lLI'U'U'\J'lfl'eJfl ur~~1'11'1ll'J l'Vl~'I1:JJflLU'UU'I1rl'l'eJ1'111l''11Vl'U 

d d ..,. 'JJ d"' "' 'l.l "' .I o' d o''l .t= 
U'U'ULI'l:JJ'Vl Lffl':JJ'eJ1'11U'\J'U'Vl:JJl'~~'U !Ul'l'l'Ul''J:JJ 14, 17 Uri~ 20 Lu'eJl'!Clf'U\91 !'Uul':JJlt\! 1.60 

.ld rl ~ QIQI d Ql t::S1Gt9J• ~ 
tlJ'e:llL91'U\9l'\J'eJ'l'U1'11'Ufl\9l'J !U'Ul'~V~!drll 98 'J'U :JJfll t'lHl1V'Vl'l'I1:JJ~ 2,017.00, 2,050.00 Uri~ 

2,065.00 1Jl'Vl~'eJI'1'1 mm1wi'U tllu~l'eJ1'11nJ'l'11:JJ~ 349.20, 381.95 ur~~ 396.62 m'Vl~'eJ\91'1 
l'll:JJill~'U '11~'eJft~LlJ'U\9i''U'¥J'U~l'eJ1'111l'J'l'11:JJ~~'eJtJ1m!fl~L'~:JJ 1 fllrtfl1':JJ LYhfl'U 45.95, 50.26 

Uri~ 48.971Jl'Vl l'll:JJ~ll~'U ~'l'Vl'lJ':hUVl~~,~1'U'eJ1'111l'~'U~lh~~'Ul1Jl'~'Ul'J:JJ 14 Uri~ 20 tlJ'eJ{L~'U\9)' 

ii\9i'u '1-J'U ~1'eJ1'11 nJ'l'I1:JJ~~'eJJ1'11 U fl~L'vi:JJ 1 nt rlfli' :JJ ~1fl11U'Vl~~ ,~1'lJ'eJ1'11 U ~'U ~ij l' ~~'U 
tlJl'~'Ul''J:JJ 17 LlJ'eJ{L~'U\9)' 
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,e!l Q.l I I 1 I Q.l r/ ,X d d 

111 n fll'j fl'f1EJ1 \PI 'I fH'l11'V'11J 11 m t1111n m'V'I 'W 1i u ~ ~ 'j ~ v~ n~ 1m 'j nw 'I 1 1h..! t1 n • 
if 11 1lv~ij H~~Vit~~\..1 'Vl'W 'j 1ll 1 'W nn Hill9lu 'V'I~ ~'I ffHYn~ (2535) 1 ,r .,Yfl !ff'W flU 'W~ -,h vf'W TI!!'V'I~~ • • • 

,x ~ , Q.l Q.l " ,x 'j} d ,x a 'j} dd 
mm~ ffll 1 'W nn ~~ tJ'I 'U 'W t1 tlf11J1\91 1nh ~ ff 'lfl1 'W fll'j ~~ tl'l rm u 'W m 'j ~~ tl'l 1 'V'It~nnm'Vlll nu ~'I 'VI 'W .. . . 
a Ql dd ,X ,J d rl I I 

! 'jfl'ltl1'11 U f1U 11 \PI fll'j 'Vl\Pl fll'j !~ti'IU 'V'I ~~f1 HfflJ 50 llJflWlf'W \91 'W 111 ~!'11lJ1~ ffllf111! 'V'I'j 1~ U 'V'I~ ~ f1 .. .. 
Hffllijf11'j! 11~ty!~1J 1191U~~ 1 ,r H~Hil191~f1l1U'V'I~if'Wdjtl'l i 'Vltl 



' <:1 

1J'tl'tl 3 

' <:1 

fll1 't1 VI 'tHl .:J 't1 1 

' ' _I ""' ""' <:t .., <:t I IIJ jJ <V ~ Y_j ~ .!lJI jJ o .. 
fll'j1J'j~!'JJ\Hl'W'YI'W1VIti'YI£16£1 &VI H~~'VHl-:J-:JlU'YI &'lflJ'j~ &£I 'If 'I.! &VI'U6-:J61't'inN!l''J.Jil'l&'j'il (TMR) 

q 

~ijiJVIthU'U6-:J'Yil-:J11ltJl~'JJ~liJU't'liJfiH~~61't'il'jolJ'J.!'j~~11~1-:J91VI£J1ifmflilflN~NtlV!Hflil' 

fl11l&fnl~M'\11fl11 dewi~ 'W'\1€Hlfi'Yl~HleJ-:J (in vitro) ttl'Wfl11 !~ti'WH'U'lHlfl11~ 

mv i uvf-:J'I11JV~ i M'mneJu fl'lJ'j~'lJ'Ufl11deJv'lleJ-:Jff~P~1\11-:J'1 nn1tml~M m1 deJv i ~i u 11 ~eJV~'YlV~~eJ-:J 
~ I 0 9) QJ ~ d'lfl I I d 9) d 
'W \l~'lf1tleJl'W 1tlfi111Jff~fl1f) i '\1f1'Ur-11!fnl~'\1 !1111\l~!U'Wfll'W!d~l f)l'j~-:J'Yl'W H~~fi111J11fl! 11 

.. q 

(!1l1il, 2533; tff11UI'l, 2537) ~-:Jm1ii'mfluflf-.l~f-.I~~'~Hnff ttlu~n1'nm111~-:J'IleJ-:Jfl11ltfi11~Mm 

fl11 deJtJ i~ 'W 11~eJVI'Ylf!~eJ-:J ~ffllJlnrw l~lmlllUH!nff~ i~ \llf1fl11'Ylfl~eJ-:JlJTlh~tiJ'W O'W '1'11 tlli'IO . 

27 
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" ' 
tJ1'11UfHQ~V 43.07 ± 3.09 nhni':u ~TU1U 6 191'1 

2. t~'l.Jmw 'ffTMi''lJtfhJI9fTO~HlJ'eJ~l'H~1'illflfl'J~tYll~'HllU l~Ufl ti~Yl~l~~fll(Y . " . 
~ ~ j/ 0 Ql .q fJ' 0"'1" .c:::::.. tr' 

m~~flUl ~l'IJ11'lJl~~l'Vi':i'lJfl'Jtl~'IJtl~!'H~1'illflfl'J~tYll~'HllU 'Ufl!fltl':i t'Vltl':i ~llllt~tl':i stomach 

?I 91 
tube, vacuum pump U~~ pH electrode tuU~U 

" 

3. t~'l.Jmw'ffll'li''Ufll':i'Vl~~tl~ l~Ufl 'IJ1WJfltlfU'IJUl~ 50 ll~~~~':i 'ilflVl~ Vl~ • • 

I I I I 

r1u 4 ~~':i ~tl ~~':ill 1 (80:20) ~~':ill 2 (70:30) ~~':ill 3 (60:40) u~~~~':ill 4 (50:50) 
1\1 cu cu cu cu 

s. ~utflij~1 i'1 um':i'l.J':i~tilum':i ~t~v1~ u~~Ylcr~~lu~1i''l.J':i~ 1v'lfu1~'1Jtl~ 

1~Q~'Utll'Vll':iff~11~v1i'mflilfl~~~~~un~~lllTifll':i'lltl~ Menke u~~ Steingass (1988) 1~un 
I Ql ... I 'J) 

5.1 ~U~ ~ mvtt Hil~ 'Vi~ fl (macromineral solution) U':i ~ fltl'U~ 1 V • 
Na2HP04 5.70 ni':u KH2P04 6.20 ni':u u~~ MgS04 0.60 ni':u u~~t~:uJ1niu1..rijmm~':i 1,ooo 

5.2 ~l':i~~~1mdnwpt1~ (micromineral solution) 'l.J':i~fltl'lJ~1V CaC12 x 

2Hp 13.20 ni':u MnC12 x 4Hp 10.00 ni':u CoC12 x 6Hp 1.00 ni':u u~~ FeC12 x 6Hp 0.80 ni':u 

u~~l~lJJlniu 1..rijm1Jl~'j 1,000 n~~~~'j 

5.3 ~l':i~~mvuvlrvJt~i' (buffer solution) 'l.J':i~fltl'lJ~1V NaHC03 35.00 

ni':u U~~ (NH4)HC03 4.00 ni':u U~~t~llJlniu1..rijm1ll~':i 1,000 iJ~~~~':i 
.ct .c::t. ... 1 'j) d .c::t. 

5.4 ~U~~mV':iClfl~':iU (resazurin aqueous) u':i~fltl'lJ~1V ':iClfl~':iU 

" ' 
100.00 n~~ni':u u~~t~lltJlflcl'U1..rijm1Jl~'j 100 n~~~~'j 

5.5 ~l':i~~mV'fflYii''lJtrit~flflttlt'ilU 'l.J':i~fltl'lJ~1V J1niu 47.50 ll~~~~':i 
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'l
9) 'l c/ ~ Q.l ,JQI I d d cl ~ Q.l 9) 

'lf"l'l H 1J 'lh {l tJ 'U 1 tJ 'U 'Yl\91 ~ tHJfl 1 ~ '111H!fl1J t fl £!1'1'1 ~ {l 1 V'lh {l tJ 'U 1 tJ 'U 'ill fl\91 'U 

U1~tJJ11J'U~~mmh~mw 7-8 tJ '\JtJ~{l't1TW111mm~~flfl1fl{l''U1tJfl{ltJ~'11tW 1~~ fltu~'Yli''Wvlm-• 
1intJ'lf1~ tJ'I111'Yl£J1~£J{l'~'\Jm'Ufl~'W'Ylf l~£Jvllfl111'1~ri1'U~l'U (petiole) ~~'11'UltJt:lt:Jfl ~hmrl'1J 

~1mflit~~ft1JVt:Jm~tJ 'l M~'\J'U 1~t~nu1~mw 1.50-2.00 tttf'U ~ttJ\911 u~1'111m'111fn 'l 'WTJ~'Wm{l'~fl 

'\J'Ul~ 200 ~1'11 tf~'lM'mltJu"~il~r·hiM'"'iJ'Yl 'l~1~£J~nm'l'Wm1'11lJflU1~mw 30 1''W '111'1'11~'l1J­

u1~tJJ11T'W~ t~'il1flfl11'11lJflmH{l'tJfl1Jtl1'11U~'U 'l 'U1UU1J1Jt11'1111 TMR l~£J~ft~ff1'U'\Jt1~111~ .. 
'l1JU1~tJJ11T'WM1Tmt"~tJ1'11U~tJttl'lfl~l~n'W 4 {1'\911 fit~ {l'\9l'j~ 1 'l~'Yl1~'l1Jul~tJJ11TtJ'I11Jn .. .. 
~htJn1Jtl1'1111~'U 'l tJ'j~~1J 8o:2o {l'\9l'j~ 2 'l ~'1'11~ 'l1Jul~tJJ11T'U '111Tn~htJn1Jmm1~'U 'l tJ'j~~1J .. 

d 'l9) 'l ,I o' 1: ... ... I ... 91 'l ... d 'l9) 'l 
70:30 {l'\9l'j'YJ 3 'lf'Yll~ 1J1Jl{ltJ'U1tJ'U'I1tJfl'j'JtJfl1Jtl1'1111'\J'U 'U1~~1J 60:40 U{l~{l'\911'1'1 4 'lf'YI1~ 1J .. .. 
Ul~tJJ1lJ'U'I1lJflcJ'J].jfl1Jtl1'111'j~tJ'l'U'j~~1J 50:50 1~£Jtl1'111'j TMR J~ 4 {l'\9l'jl~tlflUi'1J'lM~'j~~1J .. .. 
LU1~'U'j'J].J (CP) 14 !Ut:Jft~'UI'i' U{l~lfl'lf'U~~Vt:J£Jl~'j'J].J (TDN) tJVi'U'lfJ~ 48.81-60.76 .. 
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.ci Q.l ~ f1' d fl Q.l 3) d 'j) dot::! Q.l I 

Vll'H:J't18 1\91fi\911Jfl1'1111 (!1.JmtCJf'W\911J'Wil'1'W1\91fiU'VI.:J) '1'11'lf1.J1~fltl1J'ff\911fl1'1111 TMR 'l'll.l'i:Yfl'ff1'W 
q ~ q cu 

'Um'l'l1-:J 111111 ~ l.l J 11T tJ YilT n t t" ~ tl1 '111 1 'li' 'W ~ 1 ~\Pi 1J ~ 1-:J "l 

t>THl':i TMR 

.v ... 
nlflf:l1ll'ICHH 

'I.Jcnu'lf11 

'lf111'1'1~ 

l~tt 1'1 Cit G\i UlJ vltHYL vJCY 

1 'I.J':i9i'U':i1lJ 

1.n'lf'U~~tle:wM':i1lJ 

1 

80.00 

6.00 

3.80 

3.20 

4.50 

0.50 

1.50 

0.50 

100.00 

3.52 

13.99 

48.81 

2 

70.00 

5.20 

5.00 

7.50 

10.00 

0.50 

1.30 

0.50 

100.00 

4.48 

14.02 

52.79 

3 

60.00 

5.00 

5.70 

14.80 

12.50 

0.50 

1.00 

0.50 

100.00 

5.52 

14.07 

57.07 

4 

50.00 

5.00 

5.00 

14.00 

24.00 

0.50 

1.00 

0.50 

100.00 

6.49 

14.09 

60.76 

1nnr.Jm~ "'I.Jmtl.'U 3o.oo m'YI~e:Jn1"ni'lJ mn~1m~e:J'I 16.71 m'YI~e:Jn1"ni'lJ 'I.JC11u'lf11 11.oo m'YI~e:J 

nhni'lJ .,r,d 1'1'1~ 10.00 Ul'YI~e:Jnhni'lJ '1~tti'1Cit'liulJvle:JTI'Lvlff 7.00 Ul'YI~e:Jnhni'lJ ~i~u 15.00 

'l..ll'YI~Bnhni'lJ tn~e:J 6.33 'l..ll'YI~Bnhni'lJ ':i11'111flt1~'1..1 w 1'U~ 29 flCilfilJ 2552 

'}} ':i1f11 llh1lJ'I'11'11'1..1'1.J1~lJJ1l1''Ul11Yfl 
31 fle:J'Ie:Jll11':i"fffll (2551) 

. . 
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'l 
'J} I o' "i "' 
'lfUH'Wfll'j'l'l~HHl\IU1J1J'tJ'l.l'fflJ\j'HU (completely randomized design, CRD) ~\91tllJ 

tn'Hn TMR ~ihY191ff1'W 'Ufl\1'1'11\1 'lm_h~lJJl:U'W mTnur~~fll'\1 n.u'u 4 'ff\91'j t1:lu 1hn1v 'l 'W nn 
"' 

e::lo ~ 
'l'l\91rlfl\llJ'ill'W1'W 5 CJfl 

~ fl Q,l rl e:::!Jo ,. ,. .a:t. ..:::::. 'l 'J}"""' 

Proximate analysis (AOAC, 1990) !W~'J!fl'jl~'HH'W\I!CJfrtrt rtfl ~'W!CJfrt~ ~rl'ff Urt~rlfl'W'W 'lfTii 

Detergent method 'Ufl\1 Van Soest Url~fltu~ (1991) 

'Vi' l m 'j ilmn 'il" 'W '\AI" fl'l LY\91 { m nimmm tJ'U t1 \1 tn'Hl 'j TMR ~ ii ff\91 ff1'W 'Ufl\l'l'll\1 i1J­

'l.h~lJJl:U''W'H:U'mtr~~m'Hn.u'uu\91fl~Nn'W 4 'ffl'l'j ~\limnJrt\l'illfl1~nn'Ufl\l Menke ur~~ 
"' 

Steingass (1988) l191tJ'l~'Ufl\I!'Hrt1'illflm~t'\Ail~~!lJ'W (rumen fluid) 'Ufl\IUYI~'I'l\91r!fl\ll\91tlii~m'j 
" "' "' \91\I'W 

s .1 'li'\li1t~Vl\lfll'\1l'j TMR ~iiff191ff1'W'Ufl\l'l'll\l 'lmh~lJJl:U'W 'H:U'nur~~ fll'Hl'j .u'u 

i\1 4 'ffl'l'j ~~l'\..!fll'jfl1J~fltu'HfllJ 65-70 fl\lfl'l!CJfri!ClW'ff t1:Junm 72 'li'1llJ\I Urt~1J\91~l'W\9l~UflH 
"' q "' 

'U'Wl\91 1 iJr~iltlJ\9l'j ml.lltu 0.50 nfl.l iff'U119lif'ltb-'W 'U'Wl\91 50 iJr~ilill'l'j iJ191¢Y1tJ'ilfltll\l'lli'LYiJ'I'l 
q 

" " . 
s.2 tl'l1tJlJ'ffl'jrt~mvlllmmYivlJmml'l'j 1,oo9.32 :Ur~ililm t\91tJfl1'jt~lJ lllni:lu 

480 :Ur~ilill'l'j uhll'l'H~fl 240 :Ur~ilill'l'j td1il\91'jfl\l 0.12 :Ur~ilill'l'j LYnr~~mv'l.T'Ylt'Yle:~{ 240 
q q 

:Ur~ilil ~'~ 'j ~ ~ e:~'Vie:~un LYm1 11 e:~u 1 \91t~e:~n 1 C)f~ t~e:~ 1 "unLYe:~e:~n~t 'il'W e:~ e:~mt~ 1lll 1 'llriu ~e:~w '11 n :U 39 
q q "' 

e::l 'J)di ~ •d ~~ 
fl\1 fl'l!CJfrttCJftl'ff 1\91 t1 'l 'lft m fl\1 fl'J'W fl rt 'W UlJ m rt fl (magnetic stirrer) fl'J'W l'lrt fl\91 nm 'ill fl'W 'W!I'llJ 
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9 !j/ I o' 'i "' 
!'lH!H'Wfl11'Vl~Hltl'JU'U'U'eyl.lfflJ\j'HU (completely randomized design, CRD) !19ltll.J 

m'Y!n TMR ~ihY\91 ff'J'W'Iltl.:J'Vll.:J 'l m.hrl'llJllT'W mTmtr~~m'l1 n.u'u 4 mn ttlu ihnl'v 'l 'W nn .. 

Clio fl Q,l rl ~ ,. ,. .q .q GJ ~~ 

Proximate analysis (AOAC, 1990) Urt~1tml~'I1H'WWlfrlrl rtf1 !'WtClfrl~ !riff Urt~rlf1'W'W !'lf11i 

Detergent method 'Utl'J Van Soest Url~fltu~ (1991) 

'Yi'lfl11ftf11:1l'ilrt'W'Y'lrtfl'lffl'l1mnitJtJffmtJ'IJtl.:Jtl1'11l1 TMR ~1hY191ff1'W'IJtJ.:J'Vll.:Ji'U­

'lhrl'llJllT'W'I1lJflt!rt~tll'l111.u''Wul'lf1~l.:Jfl'W 4 ff\911 ~.:Ji191u1.Jr~.:J'illf11nm1'1ltl.:J Menke ur~~ .. 
Steingass (1988) 1191v'loM''Utl.:Jt'11rt1'illf1m~t'Y'll~J!l.l'W (rumen fluid) 'Utl.:JU'Y'l~'Vl\91rttl.:J 1191v~nnn 

" ... "' \91-:J'W 

5.1 i.:J~1tlth.:Jm'l1l1 TMR ~~iY191ff1'W'IJtl'J'Vll'J i 'U1.Jlrl'l.JJ llJ'W 'Y!lJflt!rt~ tll'Y!l'i .ij' 'W 

J.:J 4 ~\911 ~Nl'Wfll1tl'U~QUmtJiJ 65-70 tl.:Jfl'l!Clfrtttb-vff ttlunr~l n 'li'11l.l.:J ur~~'U\91Nl'WI'l~Uf1H 
'IJ'Wl\91 1 iJr~i"!tlJ\911 ml.lltu 0.50 ni'l.l iff'IJ11911'fltb-'W 'IJ'Wl\91 50 iJr~i"li"ll'l'j il191~1tl'ilf1tll.:Jir1'ffu'Vl • 

" " . 
s.2 tl'l1vllffl1rt~mv'lllmm'Yivl.lmml'l1 1,009.32 iJr~i"li"ll'l1 1191vm1t~l.l '111nrl'u 

480 iJr~i"li"ll'l1 td1ill'l'11iff1 240 iJr~i"li"ll'l1 td1il\911tl'J 0.12 iJr~i"li"ll'l1 ffl'jr!~rlltJ'lfvJtvJtJ1240 • • 

iJr~i"!i"ll'l 1 ~ ~tJ'VitJun ffm1 u flu 1 \91tJtJn 1 Clf~ tfttJ 1 ciun fftJtJnCJft 'il'W tJ tJmt~ 1'111 1 1.Jeiu ~tltu '11 fl iJ 39 . . .. 
e:::.t 'JJ~ Jt •G t.q 

tl.:Jfl'l!Clfrt!Clftlff 1\91 v 'l 'If! m tl.:J f11'W fl rt'W Ul.J m rt f1 (magnetic stirrer) f11'W l'lrt tl\91 nm 'illf1'W 'Wtl'll.J 
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5.3 t~miTmh~'lleJ~l'l1t111llnm~t'Wl~~!lJ'W'\JeJ~U'W~'Yl~P~t1eJ,nf~ 61'1'1 1~P~m~ul'iT~'l~ 
250 lJt1~~\911 1m.J1'* stomach tube ·h~Jfi'IJ vacuum pump UllJ111Pl~lfl11lJ!~'WmiPI-~1~lf'WYi l\Pltl 

G) 'j) 0 ~ 
t'lf pH electrode MP. 125 LE 413 (Mettler Toleds AG.) 'W1'1Jtl~l'l1t111llf1m~t'Wl~~!lJ'W'Utl~U'W~'Yl~ 

6 1'1'1 m~fflJ11l.lnu u'lfiuJ1ciu~~muMfliJ 39 eJ~i1'Wlft1tCJi-vff t~eJ1-Hm.uMfllJ'IleJ~m"11lln 
q q qJ q cu 

I )/ 'JI J/ 
d Q.l I (j/ Q.l 'j) 0 Q.l 0 d G) 

m~t'W1~1tlJ'Wfl~'Y11llf1'W'WmeJ~~l'W~l'IJ11'lJ1~ 1 'lf'W Ut11'WllJ1~fflJf1Uff11t1~mvulmm'YltJlJ t'W 
'" 

Q.l I ~ d I Ql I I Q.l 

ff~P~ ff1'W 'IJ eJ~ ff11" ~ mvu 1mm 'Y1 tJlJ\91 tl\91 1eJ tJl~'IJ eJ~ m" 1111nm~ t'W 1~ 1 tlJ u t 'Yllnu 2 : 1 
'" 

" . . 
l'i1eJci1~ 1llf1U'WU1t'lflulJ1u~1\JlJ (incubate) YieJtuMfllJ 39 fl~i1'Wlft1tCJi-vff tTim1'1m1i'~P~mmw 

'" q '" 

I 'J/ I I I 'J/ 

uuYin~t1'1'Jf1'l 1 i1 1lJ~ ml'~111nuuuuYin~"'YJn'l 3 i1 1lJ~ 11u~~i1 1l.l~Yi 24 111nuuuuYin~t1 

'I'Jf1'l 6 i'1 1m 1J'W~~i'1 1lJ~~ n ut1~~~P~li'lvv11m1uuYin~t1~i'1 llJ~~ 96 '111~1~t1~~\91unff~ 
11J 'j) 1 d 'i '] 'J/'i.l o d .I .,j c. o' I 

t\PllJ1'111fllfl~'Yl a, b Ut1~ c t\Pltl t'lf tlJ1Uf)'jlJff1!11l~lJ fit curve !'Wflfl'!i'Ultl1lt1'W'Wt1i1'1ff\911f111tltltl 

fft11ti'Utl~tl1'1111 TMR ~~ff\91ff1'W'Utl~'Y11~ 1 ulJlr;)lJJ1lJ'W'I1lJf1!!t1~tl1'1111'1f'WJ~ 4 ff\911\911lJ 

. " 
U'lJ'lJ~lt1eJ~fflJf111'1Jtl~ 0rskov Ut1~ McDonald (1979) (ffl.lf111Yi [1]) i~\1 

(·ct) 
y = a + b [ 1 - Exp ] 

Jt ~ wd~..J 
tl.lfl y = ~t1~t1\91Uf1ff'Yltf11Pl'IJ'W w nm t 

'" 

[1] 

., '1 'j) I dl '1 I .. _ I 
a = ~\Pl\91\PIUf)'W y t'lf'lJ~'lJflf)f:l~fl11lJffllJ11f:l t'Wf111tlfltlfft11tltl~fllJ1~f1tl'lJ 

~t1~mvJ1!1'1' ~m.hm~uiJt1~~\911 
b = ~1mlJ1\911Utlff tu 11\Pl~t~'Wnnvh1'1Jt1vu t~'W~l~U~'lJtlf1~~rY'nvm'W 

q 

Exp = exponential 
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"' ml t = t1{'11f11'Hfl~UfHl 
v • v 

'H~~'il1flU'UtJ1~1 a U{l~ b 'rii~Pi''il1flff11fl1lUtthJ'j~!lJ'U~1ffflVfl1~1'Uml 
~ a Q.l dt. 

r-m\91Uflff (d) 'il1flff1lf11'j d = lal + b ('VlHi'Yfl~ U{l~fiW~, 2548; Menke and Steingass, 1988) 

-~ "' I "' d'l ~-~ 1 "'"' ~ 5.6 1Jl~!11'Ufll~{l~~1'U'Vl !'lf1J'j~ (J'lf'U ~~ (Metabolizable energy, ME) '\Jtl~tll'Hll 

TMR ~ljff'~ff'J'U '\J tl~ 'Vll~ lull1rl'11J 1lf 'U 'Hlf fl!! {'I~ tll'Hll 'If 'U '\Jtl~ U~{l ~ 'Vl1'Vl !11 'U ~ 'ill fl H{l H~ \91 U fl ff~ 
GJt1 111~~ 24 \91111ff11f11lvl1'U1V~1~~~~1'U~1oH'll'j~ 1V'lf'U110i''lltl~ Menke U{l~fiW~ (1979) (ff11fl1l~ 

v 

[2]) i~il 

MEration (MJ/kg DM) = 1.242 + (0.146xGv) + (0.007x%CP) + (0.0224x%EE) [2] 

1~v Gv = m1l1WUflffff'Vln~tf1~~'Ui'U 24 GJt1 111~ (lJ{l~~\9l'j~tJJ1l1Ufltl1l11l • 
TMR ~ij ff~ff'J'U '\Jtl~'Vll~ i ull1rl'11J 11f'U 'Hlffl!t{l~tl1l11l'lf'U!t\91fl~1~fl'U) fll'U 'JW 'il1flff1lf11l~ [3] 

Gv (ml) = (V24- Vo- GPo) x 200 x [(Fh + Fc)/2] 

w 

[3] 

... 
!11tl Vo 

V24 

GPo 

Fh 

Fe 

GPh 

GPc 

w 

_f.:! ft)/ ,;,. ~ I I 

1J 'j 111 w!! fl ff'Vl! fl ~ '\J 'U fl f) 'U 1J 11 

, d wd.::::.~i d~1 d 
fll!l!{l(J'\Jtl~Uflff'Vl!fl~'\J'U 'U'H{ltl~ blank 'Vl'lf'J 11~'Vl 24 

44.16/ ( GPh- GPo) ; roughage correction factor 

62.6/ (GPc- GPo) ; concentrate correction factor . 
I A t:! I I Ql 

mm'Vl'\Jtl~tnl11'jl1(J11J11mtmnu 47 . 
I Cl j} .c:i I I Q.l 

fllfi~'Vl'\Jtl~'eJll11'j'\J'U11fll!'Vl1fl1J 68 

J 1l1'11 nl'i1tJv1~t 1:1'U iJ" ~ ni' 11 1'191 1m ..1' ~ • 

~ I "' .. -' .. d o' fll'Hll'\J'U '\Jtl~U\9l{l~'Vl 'j 'V1!11'U \91 (! 1Jtl 'j !CJf'U \91) 

EE = l'lllf'UJ111'\Jtl~'e:lll11l TMR ~ljff'~ff1'U'\Jtl~'Vl1~iull1rl'11J11f'Ul11fmt{l~ 
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... I ~ ... I "' d rl1!::4 .c::t QJ d I "1 9) 
5.7 u'J~!ll'Wtutl'HClf'WI'ltl'W'Yl'H.l'JI'lQ'VH.Itltl !1'1 (digestible organic matter, DOM) 

'\Jt1\ltl1'111'J TMR ~iJ ff11ff'J'W '\.ltl\l'Yll\1 'l1JU1~llJ11Jm.-nT fHtCI~t11'111'J .u''W '\.ltl\1 u~ CI~'Yl1 'Vltll'W ~ l'llll 
' " 

ffllfll'J'\.ltl\1 Menke UCI~fltu~ (1979) (Cl'llnwYi [4]) i'lil 

DOM (%) = 14.88 + (0.889 x Gv) + (0.045 x %CP) + (0.065 x %Ash) [4] 

t11tl Gv = mll1Wutlff'Q''Ylll~tfl11~'W'l'W 24 i1 tll\1 (iJC~ilill'l'J~tJJ1'11Uf1tl1'111'J TMR 

~iJff'11 ff'J'W '\.1 tJ\l'Yll\1 'l11u1~ ml1lT 'W 111Y mm~ tJTHl'J .u''W Ul'lf1~1\l n'W) 

CP = tU'J~'W'J'Jll'\Jt!\ltl1'111'J TMR ~JJff11ff1'W'\Jtl\l'Vl1\l'l1Ju1~llJ1lT'W'11lJf1 
'J) I .ol o' -~ o' Q o' 

UCI~tl1'111'J'\J 'W '\Jtl\IUI'lCI~ 'Yl'J 'Vl !ll 'W \91 (! utl'J !Clf'W \91) 

Ash= tt1'1'\Jt1\ltl1'111'J TMR ~JJff11ff1'W'\Jtl\l'Yl1\l'l1JU1~llJ11J'W'I1lJfHtCI~ 

Duncan's new multiple range test (Steel and Torrie, 1980) 

~ "-1 .ol d.o~ <V I 'l -~ o' 
'ill f1fl1'J fl'f1El1tl\l flu 'J ~ f1tl1J 'Yll\1! flll'\Jtl\ltl1'111'J TMR 'Ylllff11 Cl'1'W '\.1 tl \1 'Yll\1 1J u 1 Clll-

" . ' 
0 Ql Q.l 3) <!!I .c::t ' 

'W1ll'W'11llf1UCI~tl1'111'J'\J'W 4 Cl'l'l'J fltl Cl'l'l'J'Yl 1(80:20), 2(70:30), 3(60:40) UCI~ 4(50:50) 'V'l1J11 
'U 'U 

~ t::ll d d, Ql I G'd cl 
tl1'111'J TMR 'Yl\1 4 \)'l'l'J llflltU'JI'l'W'J'Jll UCI~ll'V'ICI\l\11'W'J1ll 'J~'I111\l 14.78-15.29 !Utl'J!Clf'W\91 UCI~ 

4,065.55-4,251.88 UfiC~v1~vn1C~ni'wi'1'1QU..r\l 1'11llihi1J i'luff11\l 'l 'WI'll'Jl\1~ 9 
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.d ~ .... I A ... I " d " Ql 3) d A Q,l ' 

Vll'H:rt1 9 tl~'flu'J~fHJ1J'Vl1\H'fll.J (!utl'J!Clf'W111J'Wil'W111QU'H~) '\ltl~tll'Hl'J TMR 'Yll.Jff~ff'J'W'\ltl~ 

'Yll~ l1Julrl'llJ1:Wt.~mTmt{l~tl1'Hl'J,r'W~'J~imh~"l 

1 

42.93 

95.17 

tll'Yil':i TMR 
11 

2 

44.36 

96.06 

3 

46.81 

96.43 

4 

49.31 

96.49 
,j d'd ~ Ql , 

............................................... .1 tl'H'IfUfl'lJ'U~1'U1fltJHM'l ............................................ . 

i 1.J'J9i'U'n:IJ 

'hnf'U'l11J 

~ " N'U 'l!'lH'I ft 

~n iut'llftft iftn 
'II 

tg:tJt'llft~ iftnv 

!'liftft iftff
31 

'II 

iu ifl'it'ilumt~ncifnmn 

't'lti'l'l1'U'i11J 

(II fl ft tl~ ~ tl fii ft nr lJ lfl t'JH ;1' 'l) 

3 (60:40) Hft~ 4 (50:50) 

88.73 

14.92 

2.03 

11.27 

34.69 

65.47 

50.93 

11.05 

14.54 

39.88 

32.26 

4,175.78 

89.39 

15.29 

2.02 

10.61 

29.67 

59.48 

44.82 

10.02 

14.66 

34.80 

38.47 

4,065.55 

91.10 

15.00 

2.01 

8.90 

23.57 

58.20 

44.05 

9.29 

14.15 

34.76 

46.95 

4,251.88 

92.07 

14.78 

2.05 

7.93 

20.86 

51.36 

42.65 

8.51 

8.71 

34.14 

50.87 

4,236.37 

vw:tlt'~~"" iftn = m!<.~t'llm'l'- ~n iut'liftft iftn 
'II 'II 

'Q,/ ... I rid r1 Q,.l 31 o cv ~ 9 3J,c:t Q.l 

'J'Jl.J !'Yilf11J 14.92, 15.29, 15.00 U{l~ 14.78 tutl'J!Clf'W11'\ltl~111QU'H~ 1!1l.J{l1~1J Clf~ tf1{l!'flr.J~f11J 
I I I )/ 

'J~i1J 1u'J~'W'Jlll'\ltl~tl1m'J,Y'Wl1u'W~'I111~v NRC (1981) l1ut.~~'11Tht'Yl~l11J'I11'HUf119l1U'J~ll1W 
., 

15 nhni'll ~~[J~U1J1J'\l~'fltlf1 (lJfl1lf1'J'Jl.JUtlr.J) U{l~l'ftl~f11'Jll1'1Jfl'11'Jlf11'J!11~11J!~1J 111 50 ni'lll'lt~1'W 

'f11'J1l~i~11J1u'J~'WU'J~ll1W 14 tut~1t~'Wi U{l~lJf:-.IU'ltlllf{lrl' (neutral detergent fiber, NDF) rvho1J 

_, .. ol .. ~ YJI 0., = 1 1 
65.47, 59.48, 58.20 U{l~ 51.36 tutl'J!Clf'W11'\lm11!QU'H'l111l.J{l1~1J {lf1 'W!Illf{l\1 {lff (acid detergent 

.... 1 r/ d (/ Q.l 3) 0 Ql ~ A 

fiber, ADF) 50.93, 44.82, 44.05 U{l~ 42.65 !utl'J!Clf'W11'\ltl~111QU'H~ 11ll.J{l1~1J !!{l~{lf1'W'W (acid 

... 1 rl d rl Ql 'j) 0 Ql d 
detergent lignin, ADL) 11.05, 10.02, 9.29 U{l~ 8.51 tutl'J!Clf'W11'\ltl~111QU'H~ 1ill.J{l1~1J f11'J'Yl 
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., ' ' 

tll'Hl':i''lf.:j 4 'ffm ihJhnUHVtliV (NDF, ADF Uri~ ADL) U\91f1~1-:jtl'U 1\Pwm'Hl':i' TMR 'ff191':i'YJ 1 lj 
~ ~ 

!J'hmlHntl'lV\j.:j~cyiPI ':i'tJ.:jrl.:jlJlfit~mm':i' TMR \j191':i'~ 2, 3 Uri~ 4 tll'il!tl'U!'W':i'l~tll'Hl':i' TMR \j191':i' 

~ 1 ij-a'IPlri'1'U'IJci.:j'Vl1-:ji'lJlhrl':uJ1lJ'WmJmJ1f1~'ff\PI Url~tll'Hl':i' TMR 'ffm~ 4 lj-a'IPlri'1'U'\JtJ.:j . ~ 

'V\1-:jilJJ.hrl':uJllT'U'HlJmYt~v~cyiPI ri'1'W1'W l\91':i'!'il'Wm!t~f1cMU'Vl':i'f1 (nitrogen free extract, NFE) '\JtJ.:j 

f\11:url':u~'WnnJ.J'lfiJIPlt!r~~mmw1191Q~1Jmm':i'rl'1911~thmH' o:u'lil, 2533; !'ff11iJ191, 2537) J.:j~ 
' ., ., 

NRC (1981) ':i'1£J.:jl'W11 U'W~Y\ijt11'11l!nl'f11h~mw 15 ntrtnf:u !~£J.:jU'lJ'lJ<U'.:jfltJf1 (ijfl'ilf1':i'':i'lJUe:W) 

ur~~~tJ.:jf11':i'1Mljo\91':i'lf11':i'!'il'1tu!~lJ l\91 50 nf:u~t~f'W f\1':i''il~1~flJ lfi'lf'U~~VtJV1fi'11lJ !'VhnlJ 
u 

mmtu~ri~~\91UD'ff'\Jtl.:jtJ1'111':i' TMR J.:j 4 'ff191':i' (m'W~ 4) 'WlJ11 trlt~~'ill':i'Wl 
~ 

mmwwi'ff'ff~'fflJ~~~\91 11P1' (y) tll'Hl':i' TMR \j191':i'~ 3 Uri~ 4 ij~l y ~'11'1 llJ.:j~ 24, 48 Uri~ 96 

\i.:j~cy~P~1~P~vn~lm~v!'vhnu 75.09, 72.49; 91.77, 92.17 ur~~ 96.39, 98.40 ilr~~~\91'j 1911:Url'liJ.J 

& 1 f.c:IQJ'oGI~ Ql d 
CJf.:jU\91f1\911-:jeW1-:jlJ'UV'fflflqj£J.:j (P<O.Ol) f11Jtl1'111':i' TMR \j191':i''Vl 1 Uri~ 2 (51.77, 58.62; 65.50, 

72.72 Uri~ 70.35, 77.04 lJrl~~\91':i' 1911:Url'lilJ) f11':i'~tll'\11':i' TMR 'ff191':i'~ 3 !!rl~ 4 ljJ.Bmwwi'ff 
~ 

'ff~'fflJ~~~\91 11P1''ff .:j 'ff\Pitll'il! rJ'U!'W':i'l~tll'Hl':i' TMR J.:j 'fftJ.:j 'ff191':i'ij':i' ~ilJ'IJtJ.:j'V\1-:j 'lmJ1rl':uJ llJ'U 'HlJ f1 
~ . ~ 

"' " 1 o' d o' o ... o '1 !V"'" r.= ... o' " 1 o' d o' 
!'W£J.:j 60 !!rl~ 50 !1Jtl':i'!CJf'U\911911lJrtl\PilJ 'Vl1 t'\1lJ1J':i'lJ1W~'U.:j!CJfrlrl (58.20 !!rl~ 51.36 !lJ'e)':i'!CJf'U\91'\JtJ.:j 

1'191tH!M.:j 1911:Url'lilJ) Ue:wn1TtJ1'111':i' TMR 'ff191':i'~ 1 !!rl~ 2 ('Vll.:j'lJ.Jtllrl':uJllJ'U'HlJf1 80 !!rl~ 70 . ~ 

~~t/d ,J OQI d.ct .. r.= Ql t/JQ.I ... I,Jc;j ,J Q.J j) 

!lJtl':i'!CJf'U\91 1911lJrtl\PilJ) 'VllJu':i'lJ1W~'U.:j!CJfrlri!'Vllf11J 65.47 Uri~ 59.48 !1Jtl':i'!CJf'U\91'\Jtl.:j'J\91tl!!'\1-:j • ., ' 
1911:Url'lilJ 'Wtlf1'illf1Utl1'111':i' TMR \j191':i'YJ 3 !!rl~ 4 rJ.:jl'jJ.Bmw~niJ'U (9.29 ur~~ 8.51 ttlt~ft~'U~ 

Q.l 'J) 0 Q.l 9) 1 d .. 1 "d rl 
'\J'tN1191tl!!'\1-:j 1911lJrll\PilJ) 'Utl£Jf111tl1'111':i' TMR 'ff191':i''Vl 1 !!rl~ 2 (11.05 Uri~ 10.02 !lJtl':i'!CJf'U\91'\JtJ.:j . ~ 

C:V ,J 0 j)e::._ ~ .d ,J _Ji ~ ~ e% I Q.l rl 
~'U .:j!CJfrl rltll'il'Vlli '11 f1'ilf1':i'':i'lJ'\JtJ.:j'ilri'U'Vl':i' Vri\Pirl.:j CJf.:j 1 'U f11HI'f1'1:llfl H'U 'WlJ11 m lJlW '\J tJ.:j ~'U .:j !CJfrlrl • 
ri\Pirl.:j\911lJf11':i'ri\Pirl.:j'\JtJ.:j':i'~ilJ'Vl1-:j 1J.Julrl':uJ1lJ'U'HlJf11 'U tl1'111':i' TMR 



mt~ulafl'a (UitQQtl1) 
120.00 

100.00 

-20.00 

24 48 72 96 

__. TMR (80:20) -TMR (70:30) -a-TMR (80:40) -TMR (50:50) 

I I 'JI I 

~h~ll')) .Yh.h::afitHllflff1lfll'i y = a+b [1-Exp <-ct)] .Yhn~~'W\91"Hl~ 96 '11'1111~ 
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d 1 I .,9 'I 31 I & 'I I o'.l d 
(1911'J1~Vl 10) ~1:.1 fl1 a C)j'~ !'lf1H1Hlfltl~f1111lff11ll'Jtl !'Wfll'JI:.Ifli:.I'IHlll:.l"fl~fl~fl1J'i~flfl1JVlff11Jl'Jtl 

,;,~J;'l11:.1J1i~ rh b un~~u~ff'nmnV«'1'Wm'J~fll:.lffmt~"fl~ml'in !m~rh d ~~ 'Vi1lli:.IU~ ff'nmnV«'1'W 

~ fN 1 d. .d. 1 I Q.l 

fl1H-1€1\91!!flff"fl~fll'Vil'J TMR V«1J11 flll'i1'J TMR 'Q;191'i'Vl 3 !!J;'l~ 4 1lfll a, b !!€!~ d !Vl1fl1J -7 .67, . 
.Clt. 4-Clt. 0 Ql I d 

-7.44; 104.46, 106.31 !!€!~ 112.13, 113.741J€1€1J;'\\91'J \9111lm~1J 'Q;~fl11fll'Vi1'J TMR 'Q;191'JVI 1 !!ft~ 2 

<-2.34, -2.98; 73.29, 80.42 u,;,~ 75.88, 83.40 fi,;,ilil\91'j 191111ih~11) fl~Nijirm11f1'ruv~Vl1~nil~ 
" V 'j} I 9J 

(P<O.Ol) 'fi'~urh a ~1flfll'i'Vl~ftfl~ijfi1!~'Wft1J fl1~!ilfl~111~1flflll'il'J TMR 'fi'~ 4 ff191'i ij1191t1~1J 
.. q 

31 ?t • .I .,9 "' .. _, d I Ill 311 31 ... 
flll'i U "'\..!! 1J'W ff1'W JJ'i ~fl fl1JCJf~ 1Jfl ~f11J 'J ~ fl fl1JVI ff11JU tlt.lf.lt.lff€111:.1 t~ ~11:.1 fffl~fl ft fl~fl1J 0rskov 

(1982) ~1~ 1~1:.1 !111i1 (2533) mh1i1 fll'i~ri1 a !~'W€111 fl1~~~!fl~~'W~1nri1'W~Vflt.lff€11t.Ji~~1tJ1'W 
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'W'lJ':h fi1 c "llti·Hlll111 TMR ff\911~ 3 ~fi1ff·H111 (0.07 ~ut~f~~'W\9i'~mTl1:U'l) tll'\111 TMR ff\911~ 
~ ~ ~ 

1, 2 Ufl~ 4 (0.06, 0.06 Ufl~ 0.06 ~ut~f~~'WI>i'~t~<Ji'l1:u.:J 1'11ml'w]1J) t!V1'l~UVff1rlqj'Yll'lff~~ 

(P<0.05) ~rlt~nflvmfiV'lJ'l1'W1~V"lJtl'l W~~1 (2552) Ufl~ 'ff'W~ Ufl~flill~ (255i) ~'lftf1£J1fi1 

'ilfi'W'Wflff1ff1'1fm1vt~vffmv"llt~'l'Yl1'll1Ju1~:uJ11T'WmTn~l:un'lJmml11'11fi~1~~1J o, 2, 4 u"~ 6 

~d rl o Q.l 9)~ 1l .c!l QJ I 

~Ufll~C)f'W\91 \911:1Jfi1\911J Ufl~i'll''Wll~:IJ'W"lltl'lU'W~Ufl~ fl'W'W~:IJtl'l 11'1V run1 (2552) 11V'l1'Wl1 
~ ~~ 

m'll1Ju1~:uJ11T'Wl11Tn~l:un'lJmnJ1\911(1~1~~1J o, 2, 4 u"~ 6 ~ut~!~~'WI>i' ~fi1 b rvhn'lJ 21.55, 

24.78, 22.23 ufl~ 25.97 iJflilil1011 1'11mh~1J u"~fi1 d rvhn'lJ 22.57, 25.34, 23.35 ufl~ 27.32 

iJ"ilil1011 1011ml'1~1J ~.:J~tl'U1ul'Uu'Ul'Y11'l~~vln'lJ-ff'W~ ufl~flru~ (2552) ~11V'l1'U11'Yl1'll1Ju1~:u­

J11T'Wl11Tn~l:un'lJmnJ1\911(1~1~~1J 0, 2, 4, !!(!~ 6 ~ut~!~~'WI>i' ~fi1 b rvhn'lJ 25.31, 23.39, 22.85 

d dl ~ eX d I I d d 3/Gl dl ~ t% :'1 
f111'YlYlflf111fff1fllflH'U:IJfll b Ufl~ d ~'lf1l1tl1'il~1J'U~'W11~tl1l11l'Yli'll' !'Uf11l fff1fl1flHWu'U 

tll'\111 TMR ~~'ffl'11:h'W"llt!'l'Yll'li'lJU1~:1JJ11T'Wl1lJf1!!fl~ml111'1i''W~'l~mmru~'W'Yl1v11'1Q~Vt!V 
\l)!i/ I oGj!i/"' 'J I ., 'I "' mJ .M 
!\91:1Jlf1f1l1 Ufi~'Y11 !l1fff1Vfll'W !'Uf111Vt!Vfffi1V Ufl~fff)Vfll'W !'Uf111Ylfi\91Uf1ffff'l"lJ'U 

~ 



39 

.,; ~1fl~~'\Jt1-:!fJWrl'flflW~fll'H-l~\91Unff mmwr-H'l~~\91Unff 'Y'lrl'~~1'W~1i'u1~ 1V'l1'W<'~l~ Vll'a'H't110 

u~~~uvl1v11'1t1~VtJVL~'\Jtl~tlll111 TMR ~ihY'~Hhu '\Jt~-:~m-:~ i 1Ju1rl':1JJ11Tu MlTn 
q 

'J/ d "' I 

!! ~ ~ tlll11 1 '\J 'U '1'11 ~ f11J \911~ ~ 

U1l~tl~~mn 
tll't'il'1 TMR 

1 2 3 4 

J:i' f111 fl.!~~ '1.1111111 nl'l' H ft~ II nff 

a (lJflftftm) -2.34a -2.98a -7.67b -7.44b 

b (lJflftft~'l') 73.29b 80.42b 104.46a 106.31a 

c (L'I.lt:~fLc'fi'UI'i'~Bi'1 ill~) 0.06
8 

0.06
8 0.07A 0.06

8 

d (lJflftft~'l') 75.88b 83.40b 112.13a 113.74 a 

mlJlfl.!HflHft~Uflff (lJflftft~'l') 

24 '111 ill~ 51.77c 58.62 b 75.09a 72.49 a 

48 '111 ill~ 65.50b 72.72 b 91.77a 92.17 a 

96 i'1im 70.35 b 77.04 b 96.39a 98.40 a 

'V'lti~~l'U~H''I.l'l'~ iv'b''U1~ 1.17 1.23 1.22 1.20 

Oll n n ~~~ r1" v1 ~viii Mi' ll 1~ tJ 11 '11' ~ /' 

B'U'I'11vi~f:l~VBvM (L'I.luftc'fi'UI'i')
21 

36.26 37.85 37.02 37.38 
' 

a,b rilL 'i1 ~ v~ ih1 1tl f)ll 'l' ~~~~f)~ 1~ rl'U, 'UII mL~ V1rl'UII ~f)~ 1~ rl'U tl Vl~i}u Vffltl ty 'I'll~ fffi~ (P<O. 05) 

A,B,cfi1m ~v~ij~1u nm~11~n~1~ rl'U 1 'UIImt~V1rl'UII~n~ l~rl'U BVl~ij'l!vrill'i ty ~~'l'll~fffi~ (P<O.o 1) 

11 
MEration (MJ/kg DM) = 1.242 + (0.146xGv) + (0.007x%CP) + (0.0224x%EE) 

21
DOM (%) = 14.88 + (0.889 x Gv) + (0.045 x %CP) + (0.065 x %Ash) 

SEM 

1.80 

7.98 

0.004 

8.96 

4.96 

5.99 

6.95 

0.04 

1.09 

rl1Mf1J~1'V'lrl'-:~~1u~i.Uu1~ 1v'l1ut~'\JtJ-:JtJll111 TMR ..f-:~ 4 \1'1'11 ~u1~1iJmnn 
~~~~\91unff~i1 1:1J-:~~ 24 (191111-:!~ 10) 'V'l'lrh ~1'V'lrl'-:!-:~1tJ~i.Uu1~ 1v'l1ut~'\Jtl~t11l111 TMR rf-:~ 
4 ff1'11L~ijfl11:1JU\91fl~l~num-:~ffi1~ (1.17, 1.23, 1.22 u~~ 1.20 !:1Jflfl~!!fl~t11~t~f11~nf:IJ11'1t1-

~ q 

uli'-:~) 1flv'V'l1Ji1ml111 TMR ff\911~ 2, 3 u~~ 4 ij~1'V'lrl'~-:~1u~i.Uu1~ 1v'l1u1~mi'tftv-:~n1Jfl11:1J 
~ 

~t~-:~m1'V'lrl'~-:~1tJ~i.Uu1~ 1v'l1u1~r~t~m1~1H;'V'l'\Jti-:JU'V'l~~ijJ1m!n 20 ilhnf:IJ u~~!~tiv-:~~n 
~ 

(1.20 !:1Jflfl~Ufl~t11~t1flhflf:IJ11'1t1!!M~) (NRC, 1981) ri1'Wtlll111 TMR ff\911~ 1 ij'V'lrl'-:!-:!1'W~i.U 
q ~ 

u1~ 1v'l1u1~rvhnm·n~ i1Julrl':IJJ11T'Wfffl (1.17 t:IJnn~ufl~t~1~t~il1~nf:IJ1V~t1u11'-:~) ~11v~1u 1~w 
q 
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I 'JJ 'JJ I 

'J1£J<J1'W11 '111f1~tJ<Jm"J'l-H'u'l"ldiih1mum1111"J~mw 1s fi1~ni'll ~~r~<Ju'l"l~uuu'li'<J'fltJf1 (~<Ji1 

n'ilm 'J:IJUtJrJ) i151'l'J1f11'H'il~UJ!~'IJ 11'1 so ni'll~tJ-Ju 'fl'J'J 'l -H'u'l"l~ !~i'u'l"lrl'<J<J1'W~H'11'J~ 1r~•Jn1!~ 
" 

'JJ 'JJ 'JJ I 

iJ'J~lJlW 1.32 !:IJf1f1~U'fl~tJ1l'i'<JU'il1f1f11'Jffmni<Jf1ri11'1"l'IJ11m'l111 TMR l'i'<J 4 'ff1'11i1'1"lrl'<J<J1'WYi 
"' 

'l 
!il_l 'j a'lJi !il'l !II"" <V 'l -~ a' '1: <V <V I <V '1: d <V 

'lfu'J~ W'lf'W t\Pl f1~!'flrl<Jf1'1J'I'l1-:J '1Ju1~:1J'W1:1J'W'\1:1Jf1'J1:1Jf1'1Jf11f1'W1\911~'n'J~\Pl'IJ 0, 2, 4 !!~~ 6 

!'l1tJfl~ul'i' ~<Ji1fi1tJ~'lu'lf1-:J 1.14-1.27 !llnn~u'fl~tJ1~tJnhni'wl'1'1Q11-H'<J (w~~1, 2552) 1rltJ 
. . " 

Vl'il1'JW1~-:Jfl'W'n1rJ-J'I'l(lfirltJ£Jl~'U'eJ'J'eJ1'111'J TMR (1'11'J1-:Jfi 10) 'l"l'IJ11 'eJ1'111'J TMR l'i'<J 4 'ffl'l'Jlj 
q "' 

fl'W'n1r~119l(l~VtJrJL~:Ju\9lf1~1-:Jnum<J'ff~~ (36.26, 37.85, 37.02 u~~ 37.38 !'l1tJfi~'WI'i' 1'11llrl1iu) 
q 

tr'.i'l1 
q 

TMR ~ih11Pld1'W'UtJ<J'I'l1-:J 'lu 'l11£mhwu mfml~~m'I11'J .u'u 1 ~iu~1-:J'l 1 IPlrJ'l '*!'n'fliJ 'fl r~~ H~l'lu n'ff 

'l"l'IJ11 fl1'il~'W'I"l~fl'1'ffl'lfm1vtJr~'ffmrJ'UtJ<J'eJ1'1111 TMR 'ffm~ 3 u~~ 4 i1fi1'fl11ll'ff1:1J1'J(l 'lum"J 
"' 

vtJ rJ 'ffm r~ 'U tJ <J tJ <J f1'11 'J ~ n tJ u ~ '1.11m 'J () ~ ~ m m.h 1 ~ ff'n r~m'l"l 'l u nu vtJ r~ 'ffm rJ 'U tJ <J tJ 1 '11 n 11 ~ ~ 

fff1rlfll'l"li'Wf111H~\91Utl'ff'ff-!!f111m'I11'J TMR '1.11911~ 1 U~~ 2 (P<O.Ol) 'eJl'Yil'J TMR 'ffl'l'J~ 3 
"' "' "' 

11 fl\91 'J1f11'J H~l'lUtl'ff 1 \Plrl!ll ~rJ\91~ tJ\Pl'J~ r~~nmm"J'Yilfn (0.07 !'l1tJ{!~'W l'i'~tJ.J'11 ll<J) tr <Jni1mm 'J 

TMR t!l'l1~ 1, 2 u~~ 4 (0.06, 0.06 u~~ 0.06 !'l1tJfi~'WI'i'~tJ.J'11ll<J \911:1Jrl1i'IJ) tJV1-!!i1'1!m11ntym-!! 

'1.1~~ (P<O.OS) mmWH~H~\91Utl'ff~.J'11ll<J~ 24, 48 U~~ 96 'U'eJ-!I'eJ1'111'J TMR t!l'l'J~ 3 U~~ 4 
. . " 

'ff<Jf111'eJ1'1111 TMR 'ffl'l'Jfi 1 U~~ 2 (P<O.Ol) 'eJV1-:Jl1~\911:1J'eJ1'111'J TMR l'i'-!! 4 'ff1'11i1fi1fl'W'n1£J-J'I91() cu ru cu q 

d I lJi !II -~ a' Q a' 0 <V <V "''l!il-1 'j a'lJi !II 
'nrJ'eJrJ t\Pl (36.26, 37.85, 37.02 u~~ 37.38 !utJWlf'W\91 \911llm\Pl'IJ) u~~'l"l~-!I<J1'W'n 'lfu'J~ trJ'lf'W t\Pl 

(1.17, 1.23, 1.22 u~~ 1.20 !llnn~u'fl~tJ1~tJnhni'll11'lm!-H'<J 1'11llrl1iu) !:Ju\9ln~1-!lnum<Jff~~ 
q 

(P>O.OS) 

I 



.. 

'U'fl'l.h 

' cl 

'U'YI'YI 4 

' cl 

m '1 'YI vHl 0 '~ n 2 

~ e:9 d ... I ~ i rJJ cv rl ~ ~ ~ i 91 ~ ... I ~ ..:::rt. 

'IH.ll'U ! 'Vl ';i 1 ~\1 ~ 'U 'U 11~ llnl';i IJ';i ~ r.Jf)\Pl f)l';i '1Hl1'\11';i ff\Pl"J!flr.J"JHHN! 'Vl'e:l '11!f1~ IJ';i ~ ff'Vlti fll'Vl ff ~ . .. 
1~r.Jf11';iU1B1'\11';i.,j''Uf)'Um'I1U'\1r.Jl'Ull1Hffm11Jfl'Wi'W';itltn.J'U'e:ll'\11';i TMR (Pi et a!., 2005) ~~ .. 
f)l';j i M'e:ll'\11';i i 'W~tl!!'U'U'eJl'\11';j TMR 1l~l'h i M!!Ui 1l'hff~P~"J1~i''Uff~ff"J'U'IJ'e:l~'e:ll'\11';i.,j''U!!Cl~ 'e:ll'\11';i 

'11 v1'U ~mm~ ffll ';j "JlJ J~ffl:l.Ju t1 i '*11 ';j~ 1 v'l1u 111n1'1P1 t)~'l.Jm'\11';i ~ lifl 111Ju 1n'W J1 !! {1 ~ tvill • 
'j/ Jl 'J} I 

tl';j ~ ff'Vl n fll'Vl 'IJ'e)~f)l';i i '*'e:ll'\11';i (Muller, 1990) i ~U'U f)l';j'VJ ~{1 'e)~fli' ~ih TIBffmn HC1'1J'e:l~'e:ll'\11';i 

TMR ~lift'~ ff"J'W 'IJ v~ m~ i 'Utllrl'll J 11T'W '111Tmt fl~ mm';i .,j''W ';j~i'U~l~G') ~Bffll n t1 m'Vl mmil~P~ 

!!fl~~nfl w~ CJflf1'1JB~ !!'Vl~ 

1. ! ~'e:Jfff)fll Hfl 'IJB~'e:ll'\11';i TMR ~lift'~ ff"J'W 'IJB~ 'VlH i 'Utl1rl' 1J J llf'W '11lf mt Cl~ 
B1'\11';i .,j''W ~ ';j ~i 'U~ 1~ G') ~vffm ';j t'lfll'Vl f11';j t 1ll tyt~'U 1~P~ !!fl~~ f1fltu~CJf1n'Urn!!'Vl~t'J n~!!rn 1nf1\{ t ii r.J'W-

11 "'' 11) <I Q <I 'Vl'WtllB~ t'Vlr.J 50 ttlmtCJf'WIPl 

.,; e!l _F.! "' 31 ,J "i "' 11 "'' 11) 
2. !YWftf1fl1!1J';i r.J'U!'Vlr.J'U\Pl'U'Vl'Uf)l';i !Clr.J~U'Vl~flf)HfflJ!!'eJ~ L f)fl'U!'Ur.J'U -'Vl'U!lJ'eJ~ L 'Vl r.J . .. .. 

50 ttlB~!~'W\9l' ~ L~i''UB1'\11';i TMR ~liff~ff"J'W'IJB~'Vll~ i 'Utllrl'llJ1lf'W'I1lfmtf1~B1'\11';i.,j''W~';i~i'U 

41 
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q .l "'' ol d ol 3/ "' I 

1. U'Yl:::CJm-lfflJU~~ inm.Jt'lHJ'U-'Yl'UtlJ~~ 50 tU~'Httf'U\91 t'YlffH MC1~'Viti1'U1J flltl 
~ ~ ~ q 

" . . 
u~:::mw 6 -7 t~~'U t.hm.Tm11t1m'I~Cl~~tll~tl 14.70 ±1.37 nhni'lJ ~1'U1'U 20 1'11 

i .I "' '/: "' dll) Y "' .I "' '/: "' .JJ "' .I 2. 'Yll~ 1Ju1C11J'U 11J'U ff~ 'Yl t~ 111flflU 'il~ m~ ff1'U u1C11J'U 11J'Uttf~1Jflltlu ~::: 1J1W • 
7-8 tJ 

4 a' 0 Q,l ~ 
3. i ~ ~t~~'Utm:::tJUmtuffm~tJm~mti~U'Yl::: 

4. t1101ti'Ylt11n 1 flt 1~1 t1Jfl~'U (1 ~t~fl~ 'U, IDECTIN®) t1101ti'Yl t11nui f1 Clttfl 111~ 

(itlt1Jttf1'U, YOMESAN®) UCJ:::111'11iJ'U AD
3
E 

5. tf1~~~ff1JV~tlm~itJu1rl'1JJ11l''U (m'YlH'U1fl~ 1) 

6. tJUmwrl1Mi'tJMll'nm~ i 1JU1tl1JJ111''U (fi1YlH'U1fl~ 3) 

7.1'1'1Q~1Jflll1Uffl'l1 u~:::fl~1J~1tl UC11il'U mmf1m~~~ UC11tl.u'11 .u'11 i'Yl~ 

,~UflCltClftllJTI~fftTI\91 Q~tl UCJ:::tfl~~ 

s. ~umwrl1Mi'mt~J1Mt.Tmt'Yl::: uCJ:::mMl~'Yl~CJ~~ 1~uri tr~~~~.t~u'IJ1'U'IJ'U1~ • 
50 niCJni'lJ tfl~~~.t~'IJ'Ul~ 30 niCJfli'lJ UCJ:::tfl~~~.t~'IJ'Ul~ 1 niCJni'lJ t~'U~Pi''U 

9. ~umwvi'1f1111Jff:::m~r~~mtCJ:::IPi'1ff'l'l11h:::n~tJ~1tl uuH UCJ:::1rl'n11~ • 

"'""i~ "' .. ...I "' "' I 11. ff1~tf11J'Yl 'If t'Ufl1~1tm1:::M~~flu~:::fl~1J'Yl1~tf11J'IJ~~I'l1~tl1~flll11~ 

12. ~umwl'l~1'il 1~'Yltl1n (m'YlH'U1fl~ 10 • 

J4. ~nJnJru~].ff11Jn1v~hJwa;'JJJJmno;;;no; 1r)m) iirJHJGJJJn J~lJ!J J~!J~ 
Q'l'YlCllrf~fl rfltl')\Pifllll.Jtlll tlh~~'W (fiTYH-l'Wlnl\ 12) 

-
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Yi'lnTn1ii'rrV11'1 i uu1rl'mhuu 1f!vi -*m'~ i uulrl':uJlir'W'fffl ~l'i'fl 'el'elm~t-r:il'l 
m"J tnu'Vl~ ~1tJU1rl':uJ1ilu (l'i'flff1'W n1u i mmn) w 'ffmil itO'vu~~1Jnmfl'ff'W lllflmNr'l'eltJ 1 ~'~ 
flW~'Vli''Yl v1mn n ll'lfl~ :u mi'Vl tJl~ tJ'ff '1'\J ~1u fl1 u 'Vl{ 1l1m~u ~'eltJ~ 1mfl~ 'el'l~u ~'eltJ i ,r~ fl11ll 

tJ11U'J~ll1W 1.50-2.00 tCJf'W~tll~'J 111ll1'1-1llf1 i'Wtl'I'Yl~l'ff~f1'\J'Ulfl 200 il~'J flfl i,rmJu u ~~1Jf!~1 

i ,r'ffU'Vl 1flvi '*'J~tJ~nm i 'Uf11'J'I-1llf1U'J~lllw 30 1u ~'1111ll1U'J~f1'el'U!~'W'ff~"Jm'I-11'J i u"Juuuu .. .. 
tllr'll'J TMR 

111'V11'1 i 'U Ulrl':uJlll'U ~ ~~ 'i11f1f1U '1-1llf1lJ1H'fflJ nu 'ellr1U.u''U i 'UJU!t 'U'U 'ellr'll'J 

TMR ~~~flff1'W'\J'el'I'Vll'liuulrl':uJ1ii''W'I-1ilmw~m'I-11"J.u'uu~n~l'lnu 4 'ff~"J ~'el 'ff~"J~ 1 i'* .. .. 
'Vll'li uu1rl':uJ1ii'u'l-1ii'n·.h:unum'!-11"J.u'u i u "J~iu 80:20 'ff~'j~ 2 i -*m'~ i uu1rl':uJ1ilu r1 iln .. 
~1:unu'elml"J.u'u i 'W"J~iu 70:30 'ff~"J~ 3 i -*m'~ iuu1rl':uJ1ii'ur1 iln~ 1:unmnr11"J.u'u i u"J~iu .. 
60:40 n~~\i~'J~ 4 i-*m'liuulrl':uJ1iru'!-1iln~1:unuo1'!-1U.u'uiu"J~iu 50:50 1flvmm"J TMR 

~ li1 91 • I ... i 91-=t ... 1· I "' • I .. d .. 1 d I li1 91 'Vl'l 4 \j~'J ~fl\]f1IJ'J'U r'lll'J~fi'U IJ'J~'U'J1ll (CP) 14 LIJ'el'JLCJf'U~ U~~ .fl'lf'U~'VltJOtJ ~fi'J1ll (TDN) 

li I .I .. d .. & ... 1-1 "' i ~ "' ... 
0~ 'U'lf1'1 48.81-60.76 LIJO'JLCJf'U~ CJf'I'J~fi'U IJ'J~'U'J1ll 'Utllr'll'J TMR 'Vl'l 4 \j~'J t'YltJ'I'Yl'elf1'U 

91 0 0 

fl11lJ~O'If11'J'\J'el'l!t'Yl~~llJfllU'U~'Ul'\JO'I NRC (1981) 

191 1 -=! .N .<!1 li1 o'd o' 91 <V I 

'lfU'Yl~~f1H'fflJUO'I f1~'Ut'UtJ'U-'Yl'UtlJO'I ~'VltJ 50 LU'el'JLC)f'U~ t'Ylfl"H 'l-1~'1'1-1tJ1'UlJ .. .. .. 
" " ' ' m~U'J~lllW 5-6 t~O'U ~1'U1'W"Yl'lr1llfl 20 1'11111m!m'1:u'Vlfl~'el'l!\1~tJ 14.70±1.37 nhnf:u mJ'I 

~~i''Vlfi~O'I'el'elm~u 4 n~ll"l ~~ 5 1'11 rl'el'Uf11'J'Vlfi~O'I.Ji''IJ1'!-1Umt'Yl~l'Jf11'11tt~~riltJ'YltJ1TI~1tJ 

-



' 

44 

liJ .. d "" liJ "" ® .;. """' "" i "' !Cl!dfl'H:IJfWI'W ( tfl!~f1~'W, IDECTIN ) !~flfi11Jfi:IJ'V'Wl1i\911f1€'l:IJ!Hl~YW11ifllti'Wflf1 m.Jf1l'H!~ • 
t.u'l'l~f:i·nnr~'l'WtJ\91':ilff1'W 1 :iJ€'lilil191'J~flJ1'11UmYWl 50 ni€'lnf:w U€'l~tJlciltJYH.IllHJifi€'1C)fli:w~ 

i ® .;. """' "' 0 d "' ( ti!:IJ CJfl'W, Yomesan ) ! ~flfi11J fi:IJ~ tll1i \911\91~ U €'!~ 'VIlf11 1 !f11J:IJ €'! \llf1 'VI1U '11 'W f1:1Jl\91 11\1 '111 . ~ . 

i~~t11lh'Jf1 2 ffU~llf U€'l~vllf1l'JciltJ~tlllllJf1!~fl'WiM11191l:iJ'W AD3E lJf1~1 'lwn:w1w 1 :iJ€'lilil1911 

'l 
'j/ I .. i .:1 
'lH!H'Wf1l'J'VI~€'lfl~U1J1J'ey:IJff:IJ\j'JW (completely randomized design, CRD) ~ti:IJ 

m11u TMR ~ijff'~ci1'W'Ufl~'VIl~'l1Julrl':wJl:W'WmJmt€'l~fll'HU.u'u 4 ff\911 t~'Wtf\1\lv'lunu 
~ 

I I I I 

,:!f. ~ d. d. d. I .... <f Q.l 

'VI~€'lfl~ flfl ff\91'J'VI 1 (80:20), ff\91'J'VI 2 (70:30), ff\91'J'VI 3 (60:40) U€'1~ff\91'J'VI 4 (50:50) U\91€'1~1J\l\1EJ 
cu cu cu cu 

d. 0 ~ 
f1l'j'VI~€'lfl~:IJ\ll'W1'W 5 CJfl 

.. . 
!~ti~U ~~'VI~€'lfl~U~€'1~~ 1 'l 'W flflf1!~ tl1 'l Mi~f1Jfll'l1 U TMR yjij-ff~ff1'W '\Jfl~ 

. .. 
'Wl'W 180 l'u i~m1:w'Vi'lm1'VI~€'lfl~t~fl'W~t'Jft'~mvu ~.ft'. 2551 U€'l~ilu-ey~m11\lv t~fl'W!:IJ£JlEJ'W 

~.f1.2552 

.. 
i~vu~~t~u 2 ci1u i~il 

ff1'Wll 1 m:WlW 200 nf:w u~~flflf1!~'W 2 ff1'Wt'Vhn'W Ul:IJlfl1J~flWM.fl:iJ 100 . ~ 

B~ft'ltCJf'H~tlff t~unm 24-48 i1 i:w~ t~BmtuB1t~'WI'i''UB~l\91tlttlf~ (i'Wff.fll~ff~) U€'1~'111muf1J • 
mmtufll'Hl'J~'l lfft'191-lnu 'l 'W'lh~~fl iu 
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dQ.II d.t:!ildcvl dt:!i A 

/ 5.2 f111tf11JI'l"HW1~tl1'1111'Vl!'YI€HJ ~1J!fl1JI'l1tltll~tll'\111 TMR 'Vl!'Yieltl\11fl!!Vl:i:fl'W 

I 9 'JI .l 01 111 - I ~ 9 - I"" 01 "i I ~I I 'JI 0 "" 

fltl'W t'\1'ell'\1111JtlfHl tll'Vlflf'IH t'WlJ11J1W 300 fl11J t~H.l!!1J~!lJ'W 2 ff"J'W !!Cl1\Pl1!'W'Wfl11 
q 

" 
5.3 m1'lftJYimflll1Wf111fl'Wl~ 'lfuYimflmwflnn'Wl~'\JtJ~tll'\111 TMR i~ 4 

5.4 m1.t~J1'11tJfl~l'l{'Vl\Pleltl~ .t~J1'11tJ fl~l'l{'Vl\Pleltl~ l 'W l'W!!1fl!!Cl:i:l'W ~mr1rJ 

'\Jtl~f111'Vl\Pleltl~ tm::: l tJ 1:::v:::'Vl \Plelt~~.t~J 1'11 tT fl~l'l{'Vl\Pleltl~l'Jfl"l 15 1u \l'W m:::lf~t ff~ \1 f111'Vl\Pleltl~ 
t~t~\Plf111 ttl~vuu tlel~J mtT fliPi1'\Jti~~~'~{'Vl\Pleltl~ fi1u 1w tJI'l11f111 1 \1'1rut~1J tl'l uel:::tl1::: ff'Vl]} m'Yl 

~ u 

9 'JI GJ 'JI 01 ,X 
f111 t'lHl1'\111l\PlrJ t'lf~l'l1 \Pl~'W 

t' Ql 91 t' Ql_d.j) 

'W1'11'Wflff\Pl'Vl1rJ - 'W1'11'Wfl!11JI'l'W 
q 

I 

0 01 "' 

\11'W "J'W "J'W 'Vl'Vl\Pl{l'O~ 

" 
tJI'l11f111 1 \1'1tyt~1J tl'l (fl1ll~m.hm!mllt!'Vl1Jtl~fl~ t~1'W) 

" . 0 Q.l Ql t::l 
X 100 

'Wl'\1'Wfll'l1!'iWrJ 



\ 
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" ' U TYI U fHVl1J '\1 0-!1 U 'V'l ~'Yllf11;'10-!! 

a£ Ql. , ~ r~ 
t1J'CHY'Ufflf11~rl~!d1;'11f11':i'Yllf11;'10-!l 180 1'U ff1JU'V'l~'Ylf'l1;'10-!!'l'Utt\911;'l~'Yl':i'Ylt1J'U\9l"l1;'1~ 3 • • 

' ' " 
1'11 t11m~1U1;'l~'l11ul-m~rViof1n£J1;n£Jw~G}f1f1~-:JiflmJ1;'1-:J1l1n 1tTr~ (2529) 1flr~~1nm1 i-:Ju 

6.2 m':i ~1U'V'l~tn1~f11':i t~1JG)f1f1 v\'1m':i t :]}olflfl01J~ nwrff'W t~t~f1~11 11 t\]~ fl t~ 

(jugular vein) ttllt~tllfltlt!f1'lMt~1~~fl1l1mTwJi'-:JJ111l1'mt'V'l~'l1;-!1~1 vl1f11':itm~N1'11tJ-!I t~1J~1rl 

~ Q.l lfl1 Q..l 9J \fli/~ Q.l I <j} d 'l fJ)d d 
'U 1'11 'U f)G}f1f1 ! 1J 1 11J '1111!1;'1 ~ t 'Yl1 1l ~ ! lf1 'U 1'11 'U f1G}f1 f1 'Q'U (hot carcass weight) U 1;'11 tf11J 'U ~ W'U 'Vl 

t~W'Yifl:iJ 0.50-1.00 t!-!!fl'1tG}f1;'lt;rlff t~'Unm 24 <Ji'1L1J-!! mi'-:J1l1f1U1t!Of11l1n1Pi'u'lfu~1v\'1m':itt~-:JG)f1f1 . .. .. 

I 1 I 'j} 

(Longissimus dorsi) 1!1f11J~nwm~~n;1m-:J;'Vi 12 fl1J 13 'Uti-:JG}f1f1U'V'l~;f1~1rl ml-!1111f1tJ'U~fl 
d " d tl ~ ~ .cl.c:.d. 0 Q.l ,:, 

tU'Ut1Jfl':itG}f'U\91G}f1f1'Yl-!l 2 G}ff) Llf1rl1J11ifll'U1Wf!-!I'U 

" 
'111 11 tT f1G}f1f1'111tt 111;'1 ~ 

X 100 

3) ' ~ d .1 ~ Q,l b]31~ Q,l d 
1!1f1~U'lffl':i-!11;'l~G}f1f1 (1 G}ff1) 'lf-!I'U1'11'Uf1G}f1fHt'V'l~1l~ !f!'U1'11'Uf1G}f1f1W'U (chilled carcass weight) 

thit~rlvf'-!1 i f~t~W '11 .fl:iJ..tt~-:Jlh ~1J1W 1 <Ji'1L1J-!1 vl1f11':i\911f1UI>i-:JG)f1fHt'V'l~ U1J1Jff1f11;'1\9111J':i 1rl1;'1~ ttlrllfl'\ltl-!1 . .. 



•. 

\ 

47 

lJfltl'lL (2549) 1~wi l'H~ (shoulder) ff'u9}1m~ (rack) bl'Ubl'::mr"J (loin) bl':i:: 1'V-In (chump) 'll1m!1 
. . " 

(fore leg) tlf1 (breast) 'fltl (neck) U~:i::'1Jl'H€l~ (leg) (mwVi 5) U~1Ulm~n'hm1n U~:i::fll'U1Wl~'U 

__.,.. ___ 'IJl'l'!~.;j 

ih'li'tJllmHmw nn f1u 1~ Dl'111f111l'il~Wl~1J 11'1 1h :i::ff'Yl~fll'V-If111 i~tl11111 
~ u 

t'!JtJ{tc)}ul'l'1fln bl'~bh'W'1flf1bl'ln~ u~:;:;~u~mh•1~ttftJbl'uu t1n m1tml:;:;rifl111lll iJ1 iJ11u tw:;:; 

lD~l'.I1Jllll'J1J'fl1llJUI'lf1~1~'1Jtl~~l!Q~l'J1~l'Jl~1n Duncan's new multiple range test (Steel and 

Torrie, 1980) 
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'i11f1f111fff1£J1tl~rl1l1~f1tl1l'Vll~!fllhm·Hl1'1111 TMR ~ihY~HYJ'W 'tltl~'Yll~ 1u1l1r;i' :IJ­

J1JJ''WMJJ'mt~~tlll111'lf'W (1JW'il'WiiVlflU1i'~) J-~ 4 'ff\Vl'j ~1111 ih1lt~i'tc'im1'i1_]1~'W'j1:1J!ll~V!'Vllfl1J "' . "' 
.... I tJ' d t/ Q.l Q.l I ~ I Ai <V <V 'J) 

14.99 !1Jtl1!9f'W\Vl U~~'j~~1J~~~~1'W11m~'l111~ 4,065.55-4,251.88 Ufl~t:J'j\Vlt:Jf) ~m:IJ1\VIQU'11~ 

(IV1111~~ 11) ~~1~~11 i 1l1~'W 11:1J~ 1~'i11f1tl1'11U TMR ~~ff'~ri1'W'tltl~'Vl1~ 1u111r;j:IJJ1JJ''W '11 JJ'n 

U'Yl~ 1 m!1~ 35 u~~~~11mft~v~nmRmw i111~'W11:1Jl'Wfl1'11U TMR ~1~'li'11 i~~MJJ'n 
• I " d " ... 'JJ ';;'I " ... • I " d " ~I I d i (14.00 !1Jtl1!9f'W\Vl) '111tl'11t)J1!'W!1JV1'11:1Jf1 (14.00 !1Jt:J'j!9f'W\Vl) !1J'WU'I1~~tlll111'11V11J 'Yl11V~1'W ~V 

... ... " f1'WV11\Vl'W (2546) 

~1Mi'u1'~V~t~u11'~ fl'W'Yl1vi~V~fl 1't1JJ''W11:1J ~t.T~t9f~r;i' iln iw9f~~ i~'ff u~~ilni!'W . . "' 
d I Q.l .... f r/ d r/ d 

'tltl~tl1'1111 TMR \)'IV11'Yl 1 !'Vllf11l 95.17, 83.89, 2.03, 65.47, 50.93 !!~~ 11.05 !1Jt:J'j!9f'W\Vl \)'IV11'Yl 2 
IQ./ ,jf/d r/ d. IQ.I 

tmnu 96.06, 85.45, 2.02, 59.48, 44.82 u~~ 10.02 t t:J1t9f'WIVI \)'IV11'Yl 3 tmnu 96.43, 87.53, 2.01, 

.I " d " d I ... 58.20, 44.05 u~~ 9.29 t1Jtl1t9f'WIVI u~~\J'IV11'Yl 4 t'Yl1f11l 96.49, 88.56, 2.05, 51.36, 42.65 u~~ 8.51 

tllt~i'tc'iw•l' mm11~1l (~V~nl~~ 11) J-~dmmw'tlt~~1'~V~mt11'~ ~tT~t9f~r;i' iln i'Wt9f~~ i~'ff u~~ . "' 
A A ~ I Q.l Q,l t/ d. I 

~f1'W'W 'tltl~tl1l111 TMR 'VI~ 4 ff\Vl'j 'ff~f11111V~1'W'tltl~ f1'WV11\Vl'W (2546) 'Yl11V~1'W11 tl1'1111 TMR 
"' "' 

~1~'li'11 i~~MJJ'n~111mw'tlt~~1'~V~t~u11'~ ~t.T~t9f~r;i' iln i'Wt9f~~ i~'ff u~~ilni!'W rvhnu 67.20, . "' 
.. I tl d rl 0 Q.l ~ d.q 'j} 'j} ~I "' Q.l I Q.l 

28.60, 13.90 U~~ 3.50 !1Jtl1!9f'W\Vl \Vl1:1Jm~1l '111tltl1'11U TMR 'VI !'lf'l1t)J1!'W!1JV'j'I1:1Jf1 !'Yl1f11l 

... I tl d tl 0 Ql d. ~I I eX ~~ ~ 
52.80, 28.00, 14.50 U~~ 4.20 !1Jtl1!9f'W\Vl \Vll:IJm~lJ 'Yl!1J'W!'lf'W'Wtll'i1!1J'W!~11~tl1'1111 TMR 'VI~ 4 

.... 1 'j} q .... 1 tl t' Q,/ Ql d.ll] 'j} Ql " t' Q.l ~ d G) dd 
'ff\Vl'j 1J'j~f)t:J1J~1V'Vl1~ ! 1l1Jl~:IJ'W l:IJ'W '11:1Jf1'Yl ~~ 'i11f)f11'j \Vl~'Yl~mv1l1~:1J'W l:IJ'W 9f~t1J'W 'YIN ! 1J'Yl:1Jtl1V "' . 

. I <1 d <1 .I <1 d <1 o ., 
(50.93, 44.82, 44.05 u~~ 42.65 t1Jtl1t9f'WIVI; 11.05, 10.02, 9.29 tm~ 8.51 tlJm t9f'WIVI IV11:1Jm~u) 
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.d d' .. I .cl "'I d' d d' QJ 31 d cl QJ I 

Vll"lN'flll fl-!JfllJ'j~fHJ'U'Yll-!J!fi:JJ (!1Jfl';i!CJf'U\91'U'Ui1'U1\91QU'11-!J) '\Jfl-!Jfl1'111';i TMR 'VI:JJ~\91~1'U'\Jfl-!J 

'VIl-!J 1 'lJ 11 T~ ml11f'W 'YilT m t{l~fl1'111';i .,r 'U ~ 'j ~ i 'lJ ~ 1-!J"l 

tn't'il':i TMR 

1 2 3 4 

42.93 44.36 46.81 49.31 

95.17 96.06 96.43 96.49 

...................................................... L'I.Je:JfL.!Jh.J9i'll9ltJ!tM''I .................................................. . 

88.73 89.39 91.10 92.07 

14.92 15.29 15.00 14.78 

2.03 2.02 2.01 2.05 

91 
Lfll 11.27 10.61 8.90 7.93 

34.69 29.67 23.57 20.86 

., o' 

H'WWIHH'l 65.47 59.48 58.20 51.36 

50.93 44.82 44.05 42.65 

11.05 10.02 9.29 8.51 

32.26 38.47 46.95 50.87 

14.54 14.66 14.15 8.71 

39.88 34.80 34.76 34.14 

4,175.78 4,065.55 4,251.88 4,236.37 
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U'W~~ 1~fm:m11l TMR ~ihY~HY1'W'iJ'eJ-:j'Y11-:j 1 'Ulhrl'llJ1:U''Wl1:U'fH!~~flll11l~'W 

\TI?l'j~ 3 u~~ 4 iimmtuflll11'j~fl'W (481.31 ~~~~ 501.31 f1llJ~tJi1~tJ1'W l?llllih~'U) \1'-:jfl'";h 

'ffl?l'j~ 1 ~~~~ 2 (392.85 ~~~~ 392.94 f1lll~t~i1~t~1'W mmi'1~'U) tl~1-:jiiurnY1fitum-:jffi)~ 
~ Q 

(P<0.05) u~mllltuflll11'j~fl'W!rlm!ff~-:j1'Wm.hv'iltJ-:j!l.Jt~i'!~'W\'lJ1l1Uf1i1 (1.94-2.34 !1.Jt~i'!~'W\9l 
" " " U1l1 uni1) ~~~~ f1llJ~tlU 1l1 u fHlJU 'YI'Utl~ f)~ t~1'W ( 41.12-49.75 f1lll~ tlU 1l1 u fHlJU 'YI'U tl~f1~tl'J'W) 

'W'U'h11-iiif1111JUI?lf1~1-:jfl'W'YI1-:jffi1~ (l?ll'jl-:j~ 12) ~-:jff'eJ~fl~'eJ-:jfl'lJ Devendra ~~~~Bums (1983) 
I J/ I iJ I 

Vl'jlrJ-:jl'W -h u'W~!i'l t~Vl!~V-:j i 'WI'ill?l~t~'Wiimmwt~1l11'jVln'W i 'W 'j1111Vlml '11'-:j t~~i 'W'lf1-:j 1.90-3.8o 
~ q ~ 

1l1t~i' ~~'WI'l J 1l1 u ni1 l1~ tJ 40-128 nf ll~t~J 1l1 u mll u 'YI'U tl~ n~ t~i 1~t~1'W u ~~ ri1m ~ V'il tJ-:j 

11Vlm!M-:j'iJtJ-:jmlJ1tufllml~fl'W ~1.ri'Wf11l~1H;'W'iltJ-:jU'W~ i 'W!'ill?l~tl'W iifi1t~~1 'W'lf'J-:j 43-50 f1lll 
q ~ 

!'ill?ltl'U~'W m'il!~tJ-:j'iJ1f1'ffm'Wfli1mmrr ~iit~w l1 ni1ff-:jf1'hvi'11Mu'W~n'Wml11'j 1~1! t~vwh1 'W~~ 
q ~ q ~ ~ 

" " " ~ t~~1 'W!'ill?ltl'U~'W 'W t~f1'il1f1U n'W v1fmi (2546) 'j 1V-:j1'W i1 nn n'W 1~ 'iJtJ-:jffl?l11~V1!fltJ-:j 'il'W t~~n'U 
~ q ~ 

u'il1ivl1mv1.J'j~f11'j 1'1f'W J1l1uni1 'j~~'U'iJtJ-:j~mH~I?l 'fffll'W!n~~tlll 'lftJ~u~~fltufll'W'iJtJ-:jflll11'j 
q 

1 ~ v 1 'W Ll1'W 'iJ 'e)-:j tl1l1 n l1 Vl'U m mw flll11'j ~ 1~f 'U iif111mYmf'W TI '1'11-:j~ 'U fl'lJ'j ~ ~ m-IUW'ln'l rl'1 'W 

"i .;. "' "' <I d. ~ "" IIJ 'J) & ~ IIJ~ I 'J) ~I 
flll11ll1V1'U ~~VIlJ'eJ'j~~'UH'WWlfmH'WlJ'il'W f11'jf1'W !~'il~~~~-:j Clf-:j!U'W !U\9111J'iltlff1u'iltl-:j~~'eJ-:j 

(2541) llrJ-:jl'W i1 mmw 'iltJ-:j!tt~1v1 'W flll11l~!'~ll~'W'vi'11Mml ~t!V 1~1~Vl1ll~~~-:j ~~~~'j~~'U 
'iJtJ-:j~niJ'W 1'Wmm'j~-:j6'1mniil'Wmll1tu~mnm'j~tJv1~'iltJ-:j!tt~1v !Clf~\11~"" ~~~~~~i1~C1f~\'J hff 

'j)~~~~-:j ~-:j!lJ'fil (2533) 'j1rJ-:j1'Wi1 'j~~'UHU-:j!C1f~rl'1'Wmm'jl1V1'U~11-im~'YI'U~t~mmwmm'j~ 

ffm'jf1fl1'Wf11l!'il'1ty!~'U 11'l'iJ'eJ-:jU'W~'YI~~tJ-:j~1~f'Uml11l TMR ~lj-ff'~Ll1'W'iJtl-:j 

'Y11-:j1'lJiJ1£1JJ1:U''Wl1:U'nu~~flll1U~'WJ-:j 4 \TI?ll (1?1U1-:j~ 12) 'W'Uil J1l1Uf1i1!rlt~if'W'!:J'~f1U 
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'Yl~H'ltl\!Ut'l::::J1l1Uf1\91';l!vhJI'H'ltl~fll'J'Yl~H'ltl\l'Utl\IUVl::::~L~i'mnl11'J TMR ffl'l'J~ 3 Ut'l:::: 4 (26.72 
" 

tm:::: 27.48 n1t'lni'lJ; 9.11 Ut'l:::: 12.07 nit'lni'll mmi1\Pl1J) ff\lf1'j1U'Vl::::'Yl~t'ltl\l~L~i'uml11'J TMR 
" 

~l'l'J~ 1 Ut'l:::: 2 (19.44 Ut'l:::: 19.28 n1t'lni'll; 4.40 tm:::: 4.28 n1t'lni'lJ 1'!1ml11Pi'U) mh\lliUVfflflt)Jt\1 

'Yll\lff~~ (P<O.Ol) Ut'l::::trltl'W1ll'JW lfll'l'Jlfll'J !1l~tlH~1J 11'l'Utl\IU Vl::::'Yl~t'ltl\1 Vl1J11 !!Vl::::'Yl ~t'ltl\1~ 
" 

L~i'Utlll11'J TMR ffl'l'J~ 4 lifl'l'l'J1fll'J!1l~tu!~1J 11'1 (67.06 ni'll~t!l'W) ff\lf111U'Vl::::'Yl~t'lfl\l~L~ 
" " " 

' ' 
tlll11'J TMR ~l'l'Jli 3, 2 !!t'l:::: 1 (50.61, 32.75 Ut'l:::: 24.44 ni'll~tll'W 1'11ml11Pi'U) mh\lliUVfflflt)J~\1 

'Yll\lff~~ (P<O.Ol) 

t'IH'iH~ 12 ffl.J'J'Jtlf11Vlfll'J!1l~t1J!~1J il'l'Utl\IU'Vl::::'Yl~t'ltl\1~ L~i'1Jtlll11'J TMR ~ljff'~ri'J'W'Utl\l'Yll\1-
1,Jal~cv cv CJJd cvl 

1J 1t'llJ'W1lJ'Wl1lJf1!!t'l::::tlll11'J'U'W 'Yl'J::::~UI'll\l<l) 

61'111'1 TMR 
'ilU01'1 SEM 

1 2 3 4 

" ' '11111'!!n~i1t~lJ'Vl~HHJ'l (tiiM7lJ) 13.64 16.26 13.48 15.48 0.12 

" " 26.72A '11111'!!n~1~h.J"!~fil'I'Vl~Hlt:~'l* (nhn7lJ) 19.44 B 19.28 B 27.48 A 0.21 

" ' '111M'!!n~1!~lJ~Hlt:~~m'I'Vl~'Hl'l ciihn7lJ) 4.40c 4.28c 9.11 B 12.07 A 0.06 

eJ\9l'I1fil'I!'il~~~~u 1191 

n-ilJ~B-)u 24.44c 32.75 c 50.61 B 67.06A 0.31 

n7lJ~eHlJ!! 'VlU tJ~n~tJiu 6.77 5.44 7.23 6.21 1.16 

ill mow 1'111'I ~ iiu 

n7lJ~tJ~1~tJiu 392.58 b 392.94 b 481.31 a 501.31 a 3.25 

n.JtJf!~'U~'IJtJ'lJ111'!!n~1 2.13 1.94 2.34 2.16 0.02 

n7lJ~tJiihn7lJJ1'11'!!n 

!·lJ!!'VlUtJ~n~tJ~1~tJiu 
44.20 41.12 49.75 47.36 0.38 

th~n'Vl1lm'Y'lm'I1'*mm'I 17.53 B 16.49 B 9.51 A 7.53 A 0.16 

a,brhm~v~iM1eJnm~u\9ln~1'lnu1uum!~fJ1fl'U!!\9ln~1'lfl'UtJV1'lii'!!mhrirum'lfttl~ (P<0.05) 
" 

A,s.crhm ~ v~ii~ 1eJ nm~u\91 n~ m)u 1uu m1 ~ v1nuu191 n~ H nu tJ d1'lii'!! mi1ri ru t'l 'Vll'l ffi1~ (P<O. o 1) 
u 

*1'*mnu1u 180 iu 
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lllcnwA-i4 

_._, TMRl (80:20) --- TMR2 (70:30) TMRJ (6&:40) -*- TMR4 (50: 50) 

l I )1 I I 

fllftn 6 flTJili~U'UUlinn'iTHUfl~1'UtHU'W::'tl~iltNni~i'm:mfl'.i TMR nihf~ff11J'Utl.:i't11.:!11J-
" . 

111 cl :u 'll1 ilu 11 iJ nu t1 ::m 111 '.i '1i' 1J ih ::~ mi H''l 

" " . 
li1ci'mhilu'11ilmm::mm'.i'li'un.:a 4 \!~'.i ihr~'.i1fll'.il'illi1JI~lJ 1~~hwhm'.in~M.:a'Ua.:a nutni'~ti' 

d ' ,. d ~ ~ , rid rl 9} 

(2546) 'tl'.i1U.:!11J11 U'W::~mHl:UIItl.:! lflil~llJU'U-'W'UilJtl-3 'VIti 50 llitJWif'U~ I'WffFj tllfJ 12-13 

dt d J i ,: "' i d , fj}Q,J IJ) i Ql ~ 'j) t::l rl QJ 

1~61J 'tllilf.l.:! 'Ul::lJlJfll'HM.:!UlJlJ'U.:! 1Ji'ltlfli~U1 Uil:: ~'.ilJ'\111 t'W\Pl'I11Jfl'l1'.i6'11ty111Jil!U'.i'I11Jfl 

tr!'UU'I1£i.:!tll'l1l'.i'11U11Ji'U'.iliUlJlJ'U6.:!61'111';i TMR ih)m1fll';il\lltlJI~lJ 1~ 106.40 Uil:: 102.10 .. .. 
" .. . 

flllJ~6~1~611J ~11Jn1~1J n.:ailtll\11U6-31J1\11flfll';j'tl~i16.:!'U6.:!01JU1l~U (2546) 1.fftnm'.i TMR 

' il , jJ 

fl':h61'111'.i TMR fi)jff'~tl11J'Utl.:!'t1H 1tJlilft:UU11J'U'I1 iJmm::61'111';i,j''IJt,!~';i~H"l fi'.:aulil :U1W 
I I f jJ Jl 

1ua iv iutn'l11'.inrn:u;iuiliiHmh 1-H'nu vt1u 1~1 ~u1 11JMI'tl.:a 1~mun1::0'1ii';j ::~tJ'U a.:ailniiu :u1n 

' ,'JJ A i 1 "" 1 .d ' i'JJ"'-"' "" ""1 fll';if.16tl ~\ltl.:!W6 U IC!filil ilff ua::UllJICifilil ilff\l::il~il.:! Clf.:!tll'ilff.:!Hil '111Jtl91'.ilfll'.il\l'.itlJI9llJ ~ .. " .. . . " 
~1 ('ili16.:a, 2541) ff1'11i'tJli'.i::ffnimnnui.ffmm'.i'tla.:auVt::n~'tla.:aVii~i'mn'l11';i TMR 'ti.:a 4 
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~\9lj 'W1Jll U'W~'YI\91~Hl'l~l~fmm1lj TMR ~\9lj~ 4 ih.h~ff'Yinfll'Wf1ljli't~THlj~~~\91 (7.53) !!~ 
~ ~ q 

' ' " 
lliU191f1~VJ lllfH! 'W~'YI~H'ltl'lfH'illVi l~f1Jtll'11lj TMR ~191jyj 3 !!~ !!'W~'YI\91{'1tl'l'l'l<J ~tl'lf1~ llij 

q ~ q 

'l.h~ff'Yinfll'Wf1nli'm'l1n~f1ll!l'W~'YI\9l{'ltJ<J~l~fummj TMR ~\9lj~ 1 !!{'!~ 2 mh<Ji1tJEHllAW 
~ " 

1 )/ 'j/ I 'J} 

V'l'Yil<J~f:l~ (P<O.Ol) '1'1-:JUtlll!t~'W!'Wjl~tll'l1lj TMR Vii1-ff'l9lri1'W'Utl'l'Yil<Jlu'l.h~m111T'W mTmt"~ 
'j) d d GJ rl ~ Q.l Q.l 61 .d 0 

tll'l1lj'IJ'W~\9lj'YI 1 !!{'!~ 2 llmlllW'Yil'l t1JUl{'llJ'UllJ'W'11llf1 t'WmlllW'YI~'l (80:20 !!{'!~ 70:30) 'Yil 
~ ~ 

'J $/ "' $/<V ,\ 'J <> <> 'J I d"' $/<V d t'I1!!'W~ t\9lj1JmlJlWWtl t£1 !l{'l~{'lf1'U'U t'WmlllW\T'lf111U'W~'YI t\9lj1JtJ1'11lj TMR \1'19lj'YI 3 !!{'!~ 4 

oG)j)QJ r 'j) 1 

(60:40 !!{'!~ 50:50) 'Yil t'l1tJ\9ljlf11Hn'W'Utl'ltll'I1H (rate of passage) 'lflf111 (Kibria et a/., 1994) 

!I {'I~ -ff 'l r-J{'l l M' u1m W f1U n'W l ~ fl\91 j lf1l j! ll1 ty!~ 1J l \91 !I {'I~ U j ~ ff'Yin fll'W f1U l i't~l'I1U {'! \91 {'! 'l 

" " 'Utlf1lllf1U Dahlan (2000) jl£1-:Jl'Ull 'li't~~lfl\91'\Jtl'Jf1ljUl'Yil'll1JUl~lJ'IlllJ'WlJll i't~'Wtll'l1ljff\9ll 

fit~ i1 111llltu~~ nl~<l~<lll~ 111~191 'IJ1l<lf1lj dt~£J l~'Utl<l t~t~l£J'Ilt~<l'Yil<Jlu 1l1~llJ llJ'W '1'11l M' 
~ 

<V 'J <> ~ $/"' I _r= "' <V d "!$! 
j~ £J~!1mf1lj'l1lJf1 t 'W m~t'Wl~j !lJ'W!f1\9l'IJ'W'lfl lJH{'l\9ltJujlJlW '\Jtl-:Jm\91 t 'IJlJ'W 'Yij~!'l1 £J t\91U{'l~f1lj 

~ 

H~\9l'Wj;f'l'll'W~l i'uj~ t£J'lfu1~ ~'ltllll'l'lll t1'tt'W~'YI\9l"t~'li1fl'l9ljlf1lj tll1rut~u 119l~'l~191tVl £J'l 67 .o6 
" ~ q 

nfll~tl'J'W lllm~£J~!1mf1lj'YI\9l{'ltl'l 180 i'W ~<Julf11~\9ljtll'l1lj TMR ~li'ijj~~u lUj~'W 
~ 

1 $1 "i-1"' d o"'$! -1"'"' .. tJ' 
lJlf1f11lfl1llJ\9ltl'lf1H tuj\9l'U'IJtl'lU'W~\9lllJ'YI NRC (1981) U'W~'Wl t1 (14 !utlW!f'W\91) 'YI'l'W'11lf1 

Yll!ljWlmlllW'Wj;f<J<Jl'W~li'uj~ l£J'lfUl~~U'W~'YI\9l{'ltl'll~fulllf1tll'l1lj TMR J'l 4 ~\9lj (1.17-
~ 

1.23 !lJf1f1~!lfl{'ltJ1~tJnhnfll119lt1UM'l) 'W1Jll ~lf1lHl£J'll'W'IJtl'l NRC (1981) ~U'W~Ul11 '11lf1 
q 

I iJ )tl I 

~t~<Jmjl M'u'W~Vii1'111'11tJ f119l1Uj~lJlw 15 n1 {'lf1fll t~£1-:JU'W~u uu~<Jfl t~n (9hi1nll m j llU tl£J) 

"'<V <> <> "j "-' I "-' 'J $/"' $/<V "-' d'J $!_1 "j "'"' $!_1 
lJtJ\9ljlf1H!l!jtlJ!\911J t\91 50 mll\9ltl1'W U'W~fi'Jj m t\9lj1J'W{'l'l'll'W'YI t'lfuj~ t£J'lf'W t\9luj~lJlW 1.32 

" 

r-J{'j'IJtJ<Jmj l i'mmj TMR ~i1-ff'l9lri1"W 'llt~<Jm<Jluul~lJJ 1l!'W '111Tmt{'l~tll'l1lj'li''W 

Vij~~u~l'l'1 ~tJj;ff1llW~C!flfHt{'l~tJ<Jri'uj~f1tJ1J'IJtJ<J'h<Jm£Ju'W~ tll£JUj~lJlw 12 t~tl'W u~\91-:J~-:J 
q 

tll'l1lj (25.20 !!{'!~ 26.67 nt{'lf1fll \9llllrll~1J) lJlf1f1ll!!'W~~~~futJ1'11lj TMR \1'19lj~ 1 !!{'!~ 2 

' " 
(20.13 u"~ 20.07 iihnfll 191lllrll~u) t~Vl<Ji1u£Jfflrlt1J'Yil<J~f:l~ (P<0.05) djt~Ylllljtul'I11'11Um11 

'11j;f'ltl\9ltll'l1lj !!{'l~Jl'I1Uf1C!flfH~'W'Utl'lU'W~'YI\9l{'ltl'l~l~fum'l1lj TMR J'l4 \1'19lj 'W1Jll !!'W~~ 
. ' " 

l~f1Jtll'l1lj TMR ~191jyj 3 !!{'!~ 4 i1'111'11Uf119l1'11j;f<Jtl\9ltll'I1H (23.67 !!{'!~ 24.83 nt{'lf1fll 
~ 

191lllrll~1J) tt{'l~Jl'I1Uf1C!flfH~'W (9.83 !!{'!~ 11.07 nt{'lf1fll mllrll~U) lllf1f1ll!!'W~~ l~fummj 
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TMR \1'\91'j~ 1 !nl~ 2 (18.00 m'l~ 6.83 nhnfll; 18.00 um; 7.63 nhnfll \911ll€lli'lJ) t~tl~'i11f1 
U'Yl~~tfi'fut:Jmn TMR ff\91'j~ 3 Uri~ 4 iJJ1'11Uf119ll~'t_Jff\91f11TV1\91rltJ~ (26.72 Uri~ 27.48 

~ q 

n1r~nfll \911ll€l1i'lJ) ff~f1l1U'Yl~~~fi'fum'l11'j TMR ff\91'j~ 1 Uri~ 2 (19.44 Uri~ 19.28 n1r~nfll 
~ ~ 

" !tJ I jl I 

rl1 11 f ml1 11 u n "lfl n ti 'U u r~ ~ ~'U Vi 11 u 1191' \91 t i'1 mY'U 'U t1 n 'IJ tJ ~ tm ~Vi! fi'f u m 11 n 
q 

TMR J~ 4 ff\91'j Vl'l.Jll U'Yl~'Vl\91rltl~~~fi'fum'l1n TMR ffm~ 4 iJJ111Uf1"lflf1fl'U ur~~i{'U~'I1U1\91\91 
~ ~ q 

jl ,. ' 

tumY'U'UtJf)lJlf)Viff\91 (11.17 n1r~nflJ Uri~ 8.91 \911'j1~lC)f'U~llJ\91'j) u~!llu\91mh~'i11f1U'Yl~Vi !fi'fu 
q 

tl1'111'j TMR \1'\91'j~ 3 (9.83 n1r~nfll Uri~ 7.15 \91n1~l"lf'U~tlJ\91'j) U~U\91f1~1~'i11f1U'Yl~~~fi'fu 

tl1'111'j TMR \1'\91'j~ 1 Uri~ 2 (6.67 n1r~nfll Uri~ 5.50 \911'j1~l"lf'U~tlJ\91'j; 7.33 nhnfll Uri~ 5.50 
'J/ J/ I I 

\911'jl~t"lf'U~tlJ\91'j) (P<0.01) ll~Utll'i1t1:J'Ut'Yl'j1~U'Yl~fitfi'fum'l11'j TMR ff\91'jfi 3 Uri~ 4 iJmmw 
~ 

C> llj 91 I d llj 91._, d I llj ~ 
f11'jf1'U t\91'1Jtl~tl1'111'j TMR ff~f1l1 U'Yl~'Vl t\91'j'lJtJ1'111'j TMR ff\91'j'VJ1 Ur1~2(P<D.05) mn~ t'jf1\911ll 

~ ~ 

.it 0 .. I ~ d ,J I I d ltJ 'j)fU d Q ,..I cl d r/ I 

tlltlfll'UlW'I11liJtJ'jl"lf'U\91"lf1f1tl'U'Yl'lJl1 U'Yl~'Vl t\91'j'lJtJ1'11n TMR ff\91'j'Vl 4 llliJtJ'jl"lf'U\91"lf1f1tl'U 
q ~ q 

lllf1f1l1U'Yl~~~fi'fum'l11'j TMR \1'\91'j~ 1, 2 Uri~ 3 \911ll€l1i'lJ (44.88, 36.94, 40.56 Uri~ 41.54 

tlJtJ{taR'U\9)' \911ll€l1iu) mh~!liiJutJLY1rlqj'Vl1~fff1~ (P>0.05) 'Utlf1'i11f1~ U'Yl~~!fi'fum'l11'j TMR 
>J >J >J 

'l-1~ 4 \1'\91'j v~lim1lltlll"lf1f1 ur~~f1l1llf1l1~"lf1f1 !llu\91n~1~n'U'Vl1~fff1~ (P>0.05) ll'~i1v~Vl'l.Jl1 

J 111 u f1"lf1f1fl'U t 11tJ { taR'U l'l"lf1f1fl'U ur~~,{'U ~ 11 u 1191'\91 t d tJff'U 'U tJn 'ill f1f11'j 'Vl\91 r~ tJ~i~ nri11~1n 11 ~ 
q q 

~ lr) 3)1 1 ~ eN 4 ... I rl d o' 'j) ~ Q.l d:. 
ffl'li\91 (2552) 'jltJ~l'U tll1U'Yl~rlf1HfflJUtl~ f1ri'Ul'l.Jtl'U-Vl'Utlltl~ 50 tiJmt"lf'U\91 t'YlffH 'U1'11'Uf1t'jlJ 

~ ~ ~ 

'Vl\91rltl~m ~tl 15.52 nhnfll ~ tfi'fum:~1Vl~Uf1'Vl'Vlrl'mt 'lJ'lJl~ll~Url~ tfi'f'l.Jtl1'111'j ~'U (1 1J 'j~ 'U 
u ~ 

t/ d t/ o' d t/ ~ Q.l Q.l Q.l e:! ~ Q.l I 

14.75 tlJtJ'jl"lf'U\91) 1.50 t11tJ'jl"lf'U\91'1Jtl~'U1'11'Uf1\91l 'Vl\91rltl~'U1'U 180 l'U lJ'U1'11'Uf1"lf1f)tJ'U 
q 

~I tl d cl I X d 3) Q.l eN Q.l ~1 .., "" 
tiJmt"lf'U\91"lflf1tl'U Uri~Vl'U'V1'11'U1\91\91l'Utlff'U'Utlf1 14.51 f1 rlmll Uri~ 10.49 \91n1~t"lf'U\91lll\91'j 

q 

\911ll€l1i'lJ ~t1:J'Ut'lf'U~U1'i1~t1:J'Ut'Yl'jl~U'Yl~'Vl\91rltl~~~fi'fum'l11'j TMR J~ 4 ff\91'j lJtnll1Wf11'jfl'U 
~ 

(2552) 'jltJ~l'U ll U'Yl~~ tfi'fum:lr1Vl~Uf1'Vl'Vlillm1' ~~lllD'lJtff£H'I1~tl'UtJ~ff'lJiJ~ 'j\91 'l 'U'tf\91'jl"Yl'U 
u ~ 

1 : 20 ur~~ 1 : 10 iJmmwm'jn'Utfi'rvhnu 611.13 ur~~ 573.35 nfll~tJI91'l~wJ''U \911llrl1iu ur~~ 

'5\91'j1f11'jl'i1~t1Jl~'lJ 1\91\91rltJ\91'j~tJ~tdrll'Vl\91rltl~ (180 -J''U) ~1 
" I 'j/ I j} 

i~u'UnnViu'Yl~iJmmwnnn'Utfi''lltJ~m'l11'j TMR 'l-1~ 4 ff\91'j~1 flnll'~m'l11'j 
~ 

TMR J~ 4 ff\9)'j er~iJr11Vlrl'~~1'U~'l'*11'j~ 1v'll'ulfi'~1 (1.17-1.23 tllnn~uf1r~tJ1~tJnhnfll1'\91il 
~ q 

u..i'~) ('lJ'Vl~ 3) ~~!llrVlv~VltJLY1'11funnr~llJ1'11Uf1191'l ur~~t~llJ1'11Uf1"lf1f1 ~~fftJ\91f1~tJ~nu 
91 .I .,..., .dllj91 I 91 91 91 
'Utlff1IJ'Utl~ l'Utl (2538) Uri~ Goetsh Url~f1W~ (2011) 'Vl t\91f1rlllll1Urll'\J1~\91'U 



55 

"" ill'W'YI 7 
' ' " 

~fl EJU!~'ll tJ~'lflfl u ~ ~'Vl I'H'ItJ·rYi !~i'mnrn~ TMR ViiJ 1:1~ il'nJ '1l tJ~'Vll~ 1 uu1~:u 1-h:iru 
Q.l 9) d Q.J I Q.l I I~ Q.l 

ti:lJfllli:l~tlltil~'lJ'W'Vl~~~U\911~~ fl. i:lflfJU!~'lflflU~~fltl'WU'lfW'W Ui:l~ '11. i:lflfJU!~'lflfl 

u~~ti~~u'!ft~'W~tJU!tiflil' 2-5 tJ~fl'lt'lfmGlfCJi:l 'Wl'W 24 ~11m . "' 



'llfJOl'l 

~TW1'Wit~~ (~1) 

th\1'11' n~1ntl'W tl\Pl tlll11) (nhni'll) 

th11'11' n~1'11J:i' .. re:~\Pl tlll11) (n1 l'lni'll) 

Jll1Un'lfln~'W (n1l'lni'll) 

Jll1Un'lflm~'W (n1Mi'll) 

• I o' d o' ' II 
lutl)l'lf'W~'lfln~'W 

"·I ' • I " d o' tJ'Iflu)~ntJ'IJ'\Jtl'IH:lnltJ (lutJ)I'lf'W~) 

t1'1+1'\Jl 

'11'11''1 

)~'IJ'IJ'I'll'II~'W tlll11) 

lJ'U)1lJ21 

elru en ~+tJ 'I fl 'lfl~ 

fl11lJV11'\JtJ'I'lfln (l'lf'W~IlJ~'j) 

mlllni'l'I'\Jtl'l'lfln (l'lf'W~IlJ~'j) 
.ld 9/QI.lQI 
~'W 'l'll1'W 1~\Pli'W eJ'ff'W'W t:~n(~l)l'l 

l'lf'U~IlJ~)) 

1 

3 

20.13
8 

18.00b 

6.67c 

6.83 b 

36.94 

9.44 

6.82 

6.59 

3.46 

2.94 

0.19 

1.22 

1.18 A 

0.72b 

0.84 

0.14 

0.37 

0.27 

0.27 

111.92 

48.42 

5.50b 

tll'lil'l TMR 

2 

3 

20.07 B 

18.00b 

7.338
C 

7.63 b 

40.56 

10.02 

8.84 

6.04 

3.66 

2.89 

0.17 

1.33 

1.01 

0.18 

0.38 

0.35 

0.30 

107.75 

48.08 

5.50b 

3 

3 

25.20A 

23.67 a 

9.83AB 

9.83 a 

41.54 

8.46 

8.32 

6.22 

3.67 

2.29 

0.17 

1.32 

1.38 AB 

3.54 a 

0.86 

0.18 

0.39 

0.39 

0.25 

116.83 

50.42 

7.15 b 

4 

3 

26.67A 

24.83 a 

11.17A 

11.07 a 

44.88 

8.58 

7.87 

6.38 

3.10 

2.68 

0.17 

1.36 

1.31 B 

4.52 a 

1.05 

0.21 

0.40 

0.34 

0.28 

119.08 

53.25 

8.91a 

a,b rhm~v~ii~1el'mJ)~!t~nl'il'ln'W1'W!ttni~V1n'W!t~nl'il'ln'Wt:~Vl'lii'l1'mh>i'ty'l'll'l'fftl~ (P<0.05) 

SEM 

1.41 

1.30 

0.78 

0.66 

1.86 

0.32 

0.38 

0.28 

0.11 

0.14 

0.02 

0.04 

0.05 

0.31 

0.06 

0.02 

0.03 

0.06 

0.01 

12.19 

5.10 

0.50 

A,s,c rhm ~v~ii~1elnm~u~nl'i1'1fl'W 1 'WI! tni~V1fl'WII~nl'i l'lfl'W tJVl'liilTmhti' ty t'l'l'll'ltril~ (P<O.O 1) 

' 11'11'W1rut~vmlnJll1'11'n~1l11:i''lt:~\Plt:~lm'j, 21'1 '\JlJ'U)1lJ= '1 '\JlJ'W er'~t~'lml'W+ '1 '\JlJ'WMlJi~+ '1 '\JlT'W'!ft:~'lli't:~'l 
' ' 
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'eJ-:!rl'lh:::ntJ'U'IJ'eJ-:!'h~flltiU'V'I:::'I'l~€'1'eJ-:J~ i~fmll'\111 TMR ~thY~ ff':ll.J 'IJ'eJ-:!'I'll-:1 'l 'U­

'lhcl'm.huul1:1Tmt€l:::'eJll111,Y'U,J-:J 4 ff\911 'V'I'U'h m:Ultl.! i 'IJ:iT'U11lJ'l Wlflf1'1J'eJ-:JU'V'I:::'I'l~€'1'eJ-:J~i~f'U .. 
m'Hn TMR ffl'l'j~ 3 u€'1::: 4 1Jmmrui'U:Uu11:U (i'll:Uufl'-:~t:Jf-:~ml'W+ i'll:ITuM:uil'l+ i'll:ITu'JftJ-:~ 

.. q • 

fJ/ .. 1 rl d rl o cv 1 d lf] 9/cv d 
'l'l'eJ-:1) (3.45 U€'1::: 4.52 !lJ'e)'j!Clf'UI'l l'lllJ€'1l~'U) lJlf1f111U'V'I:::'I'l~€'1'eJ-:!'I'l t~1'U'eJl'Hl1 TMR ff\911'1'1 1 U€'1::: .. . ~ ~ 

2 (o.n u€'1::: L3o t'l1tJ{tc]}u~ l'll:wrlli'U) tJd1-:~1Jumhfl'ruv-:~m-:~ffi1~ (P<o.oo 'l'l-:~um'iH~WTI11::: 
" 

U'V'I:::~i~i''Uml111 TMR ff\911~ 3 tm::: 4 1JJll1Uf1i1fl'eJ'U'eJ~'eJll1l1 Jll1Uml1l1rl'-:!'eJ~'eJll111 U€'1::: .. 
~ 

Ull1Uf1Clflm)u (25.20 u€'1::: 26.67; 23.67 u€'1::: 24.83 U€'1::: 9.83 tm::: 11.07 f11€1ni':u l'll:Urlli'U) • . . 
1 e:::::l\1] j)w .e::.i 

lJlf1f1JlU'V'I:::'I'l~€'1tl-:J'I'l t~1'U'eJl'Hl1 TMR ff\911'1'1 1 U€'1::: 2 (20.13 U€'1::: 20.07; 18.00 U€'1::: 18.00 U€'1::: .. 
6.83 U€'1::: 7.63 f1hnf:u l'lllJrlli'U) ;-:JmlJltl.! i 'IJ:IT'U 11lJ'l 'U Clflf1!~lJ~'U 'l 'UYlfl''l'll-:J!~ti'Jfl'lJ'j:;:i'U 
'UtJ-:~mmrum'Hl'j,ru'lumm'j TMR 1~v -ffru'lfv (2543) 1lti-:Jlt111 Bl'l1lff'J'U1:::l111-:~ml111'Htll'U 

" 

. 
Q.l I 'j) 0 G) 9J.c:t -=:). \f) Ql d. lfJ lj) ~ 

ff~ff'J'U'Utl-:!'eJl'Hll'IJ'UlJlf1'il:::'l'll tl1lJfl11H€ll'lf11~ t'UlJ'U'I'l1:::!l1tl t~ (volatile fatty acid) fl'eJ 

1.1 "'1 "' '1 c\ ~ :'1 '1 !i/<0 "' " II] "' m~ 1J1'V'I 'eJ'Ufl (propionic acid) t'Um:::t'V'Il:::~!lJ'U!'V'IlJ'IJ'U !lJ'U!'HI'J t'HlJfll'jff-:J!ml~'Hm~ t'UlJ'U 

II] I.,\ "' ~ .II ?I "'"' !il "'1 "'"'-"' "' I tlJtllJI'l'JlJlf1'1J'U Clf-:J'il:::!lJ'UH€l~f1'UH'U1 flfl'l'llJlJtu'Hlff'Ulll'V'I fflli\91 (2552) 1lti-:Jl'U11 U'V'I:::€'1f1HfflJ cu u q cu 

utJ-:~ 1n€'1'W!Uti'U-~'UtijtJ-:~ 50 t'l1t~{tc]}u~ t'V'Ifl'H' (Jll1Um~:u'l'l~€'1tJ-:Jm~tJ 15.52 f11€1ni':u) ~i~i''U .. .. 
!il "' .:, ~ d II] !il"' !il 1· I "' • I " ~ " • I " ~ " l1tul'V'I€'1Ufl'l'l'l'l€'1lJU'U'U!I'llJ'I'lU€'1::: t~'j'lJ'eJll111'1J'U ( 1J11'l'U 14.75 11Jtl1!Clf'UI'l) 1.50 !lJ'eJ'j!Clf'UI'l'\Jtl-:1 
" .. 

J1l1u ni1 1Jmmru i 'U:ITu11:utvhn'U 6.88 t'l1t~{tc]}u~ i-:~tTu 1:::i'U i'IJ:Uu 1 u Clfln~-:~-ff:u'l4'u nn'U 

'14'u 1if111lJU€'1:::1:::i'U 1mf'U:::'UtJ-:J'eJl'Hl1~fl'U (Swatland, 1954) • 
tri'eJVl'ill1tl.!lg-:J!'tJtJ{!c)}'U\9i'Clflf1~'U'IJ'eJ-:JU'V'I:::'I'l~€'1'eJ-:J~i~f'Um'Hl1 TMR J-:~ 4 ~1'11 

I dlfJ 'j/Q.I d .c:t ... 1 r/ d r/ I 

'V'I'U'Jl U'V'I:::'I'l~€'1'eJ-:!'I'l t~1'Utll'Hl1 TMR ~1'11'1'1 1, 2, 3 11€'1::: 4 lJ!lJ'e)'j!Clf'UI'lClflf1fJ'U (36.94, 40.56, 

... 1 rl d r/ 0 Q.l \f) I I ~~ 1 ... I r/ d r/ I 

41.54 U€'1::: 44.88 !lJ'eJ'j !Clf'U\91 l'lllJ€ll~'U) tlJUI'lf11'll-:J'I'll-:Jfffll'l (P>0.05) ~ tl!lJ'eJ'j !Clf'U \91Clflf1fJ'U 'ill f) 

fll'jftf)'hllflf-:~~~ln111lti-:Jl'U'IJ'eJ-:~ ffln\91 (2552) u€'1::: Wi'V'I€'1 (2548) ~'jltJ-:Jl'Uil t'l1tJ{tc]}u~Clflf)~'U 
<0 Jf o<!l <I ~ <I !jl I "' <I ~ <I 

'IJ'eJ-:JU'V'I:::€'1f1HfflJUtl-:J 1f1€'1'U!'Uti'U-'V'I'U!lJ'eJ-:J 50 t'lJmtClf'U\91 I'V'Ifl'H !'l'llf1'U 51.06 t'lJmtClf'U\91 U€'1::: 49.75 .. .. .. 
il 'J/ • 'J/ , 

t'l1t~{tc]}ul'l m:url1i'U 'l'l-:~ut~l'ilt~'W!'V'I1l:::uTI:::Vii~i''Uml1n TMR '1'1-:~ 4 ff\911 lJUll1unl91'1l1rl'-:~t~~ .. 
'eJll111 (18.00, 18.00, 23.67 U€'1::: 24.83 f1hnf:u l'll:Urlli'U) ~lf1111lti-:Jl'U'IJ'eJ-:J fflnl'l (2552) 

U€'1::: Wi'V'I€1 (2548) (28.37 U€'1::: 27.83 nhni':u l'lllJrlli'U) 
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J/ Jl I I 

'il1n m1 ilmn r1 i' -:rw vnrh u 'V'I ~Vi 1 ~i' mn 1111 TMR Vi ij iY ~ d 1 u 'lm .:rvn.:J 1 u tJ 1ft' :u-

~ Q.l Q,l 'j} t &1 ~ ~ ~ .d Q.l Q.l I A I 

'U1lJ'U'I1lJf1H't'l~tl1'1111'U'U'YI.:J 4 ff111 lJ!'UflH~.:J !'UflWfl!f1ti1'V'I'U m~~f1 ff~ff1'U!'UflH~.:J11flf11~~f1 
~ ~ ~ 

y ' 

H't'l~ iY~ d1u t .W flH~ .:J11:u:Ju ~flm~ ~mijfl~~t ~ u 11 U1ti'Ufl.:J rl1" ni' :u H't'l~t tJt~1 t~'U 1'1 !~u11 n~1-:J 

fl'U (P>0.05) i.:JH'ff~.:J1'Um11-:J~ 14 U~'V'I'Ui1H'V'I~~t~i''Utn'l111 TMR J.:J 4 ff111 ijttJt~1t~'U\9i'tdfl 
~ 

~d ./ 0 Q.l Q.l I eN Q.l I 

U~.:J (56.08, 55.23, 54.45 U't'l~ 53.14 ttJmtCJ1'U11111lJ't'll~'U) U't'l~ff~ff1'U!'Ufl!!~.:J11lJlJ'U11flf11~~f1 
~ 

' ' 
(2.54, 2.93, 3.16 u"~ 3.23 mmhiu) ~Vhni111tJ.:J1'U'Ufl.:Jff1n11 (2552) Vi11t1-:J1ui1 u'V'I~~n~ff:u 

'i "" ,l "~ . 1 <1 d <1 'JI ,; llJ 'J/., 'JI ..,. .:, d ,; llJ 'J/., 
Ufl.:J !f1't'I'U!'Uti'U-'V'I'U!lJfl.:J 50 !IJfl1!CJ1'U11 !'V'Ifl'~ 'YI t~1'U'I1UI1'V'I't'!Ufl'YI'YI't'llJU'U'U!11lJ'YIU't'l~ t~1'Utl1'1111 

<u <u u 'U 

'JI ,;.,. ., 'i.l "' .I "d "1 .F- .I "d " ~ ., ., , 'JI 
'U'U'YilJ1~~'U tiJ11i'U 14.75 !IJfl1!CJ1'U11 'UIJ1lJ1\U 1.50 !IJfl1!CJ1'U11'Ufl.:J'U1'11'Uf1111 'lf1~tl~!d't'l1f111 

~ Q.l .c::l r/d t/~ I Q.l fld t/ Q.l I ~ Q.l I 

!'t'lti.:J'U1'U 180 1'\.J :UtiJfl1!CJ1'U11!'UflU~.:J !'YI1f1'U 69.99 tt1fl1!CJ1'U11 U't'l~ff~ff1'U!'UflU~.:J11lJlJ'U1ifl 
y y 

m~~n tvhnu 4.12 'Yi.:J.W 111t~ (2538) !~M''Ii't~ff1l1i1 f111tff1:utnM11'1i'u1M'u'V'I~'il~vh1M'iY~d1u 
~ . 

,; "" llJ 'JI ~ ,M .,j " d " .k d llJ , "" "' ., ,; llJ 'J/., 
'Yif1'U t~t'V'I:U'U'Ut'U fl.:J'il1mt1t~1 tCJ1'U 11m~~n"~".:J CJ1-:Jt 1Ju t tJ u 'Yifl''Y11-:Jt~tJ1nuu 'V'I~'YI t~ 1 umm1 

~ 

• 



• 
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g)l~N~ 14 ~H'l'\Jfl~f11'jloNmM11 TMR ~~ff~ff1'U'\Jfl~'Yl1~l1JU1tl:IJJ1:iJ'im:iJnu~~fllM1loU'U 
~'j~imh~"l ~flfl~flU'j~flfl1Jff~ff1'UCJf1flU'V'I~ 

t:ll'Mlj TMR 

1 2 

(fiirtni'lJ) 3.86 4.26 

_I " d " (lut:I'H91'W~) 56.08 55.23 

-1 " d " (lueJ'H91'W~) 3.03B 5.21 AB 

-1 " d " (lueJ'H91'W~) 23.32 

cfii Mi'lJ) o. 10 

1.59 

20.95 

0.69 

8.80 

2.69 

2.69 

-1 " d .. (luel'H91'W~) 

" iY~ri1uti'lmt~H : m~~n cnh1ni'lJ) 

" IV I ..:!( Q.l 

-1 " d " (lueJ'H91'W~) 

ff~ff1'Wl'WeJll~'l':i1lJlJ'W : m~~n 

cfihni'lJ) 

-1 " d " (lueJ':il91'W~) 

10.13 

2.42 

2.42 

2.50 

2.54 

2.93 

2.93 

3 

5.34 

54.45 

0.91 a 

9.26A 

2.00 

20.19 

1.27 

12.64 

2.70 

2.70 

3.16 

3.16 

4 

5.91 

53.14 

0.96. 

8.67A 

2.15 

19.25 

0.85 

7.76 

2.77 

2.77 

3.23 

3.23 

SEM 

0.54 

2.23 

0.08 

1.17 

0.17 

0.04 

0.22 

1.62 

0.21 

0.18 

0.22 

0.19 

a.b ri1m~v~iiiTeimJ':i~u~n~l'lnu1uumt~v1nuu~n~l'lnue.~v1'lii'!!vrhi'ltyl'11'lffii~ (P<0.05) 

A,a rilm~v~iii1el'mJ':i~u~n~l'ln'W1uumt~v1nuu~n~l'lfl'WeJVl'lii'!!mhrl'ty~'l'l'mffii~ (P<0.01) 

H~'\Jfl~f11'jloNmM1l TMR ~~ff~ff1'U'\Jfl~m~l1JU1tl:IJJ1:iJ'UM:iJm!~~fllM1loU'U 
~flff~ff1'U'\Jfl~CJf1flff1fl~ ('fl1l1~~ 15) 'V'I1J':h U'V'I~~~~f1JfllM1l TMR ff'fl'j~ 3 U~~ 4 ~ff~ffTU .. 
'\Jfl~ff'U;tm~ u~~'\J1mY1 (1.13 u~~ 1.35; 1.94 u~~ 2.07 fil~nf:u 'fi1:Url1i1J) tr~fll1 U'V'I~~ 
t~f1Jfll'\11'j TMR tl'fl'j~ 1 U~~ 2 (0.77 U~~ 0.82; 1.35 U~~ 1.45 nhnf:u 'fi1:1Jrl1i1J) mh~~ 

um:hfi'ru~~'Yl1~fft)~ (P<O.Ol) U~~ U'V'I~~~~f1Jfll'\11'j TMR ffm~ 4 ~ff~ff1'U'\Jfl~ff'Uff~!fl1 U~~ 
u .. 

TMR ff'fl'j~ 3, 2 U~~ 1 (1.15, 0.83 11~~ 0.72; 2.33, 1.86 11~~ 1.80 nt~flf:U 'fi1:1Jrl1i1J) (P<0.05) .. 
11~1rl flYl 'i11'j w 11 ~ 'U ml 1m ufl1 !~'U l'i'ff'~ ff1'U '\Jfl~CJf1flff1fl~'\J fl~ 11 'V'I~ '1'1 ~ ~ fl~ ~ 1 ~f 1J fllM 1 'j TMR J~ 
4 ff'fl'j 'V'11Jl1 !li~fl11:U11'flfl~1~n'Wm~ffi1~ (P>o.os) -«~ri1'W'\Jfl~ !m111~~'\J1Mrl'~ (11.49 11~~ .. 



60 

... "' ~I • I o' d o' I QJ " I o' d o' I. F- I 1 
!lJelflfl!lJ'U!WJ'J!CJf'UI'l !'Yilfl'IJ 9.44 !Hl~ 22.37 !IJel'J!CJf'UI'l !!l'llJ'JlJlill'Uel~'ff'J'U'ff~ 'Y'lfl elfl flel ~~~~ 

~ .. 1 fl d a' ~ I e!i .t:\ 

'Ul'\1'U1 (6.81, 6.99, 6.76 ~~~~ 19.30 !lJel'J!CJf'UI'l) l'llfl11rl~fll'jfffllll'Uel~'ff11ji'J (2552) (7.15, 10.31, 

10.27 ~~~~ 21.08 !UeJ{!~'U \Pi') J~d 'illflfll'J'Ylfl~el~~~flrl1Tl11fli1111'Jtul~~fffl{h'U CJflfl'fflfl~'UeJ~ 
QJ .dli] 'j} QJ I & 'j} .l G ,£ .l ~ "" 

'Ul'\1 ~~'VI t fl 'il lflfll'J l'lfl !!1'1 ~CJflflCJf~U'J~ flel'IJI'l'JV!'U el!!fl~lJlfl!!~~~tJ 'U 'll''U! 'U el'll''U fl (Webb et al., 

2005) 'Y'l'lrh !!'Y'l~'Ylfl~el~~L~i''Um'Hl'J TMR 'ffl'l'J~ 4 nJmufl'UeJ~'Ull1rl'~ (2.67 i11~ni'l.l) 'ff~w;h 
"' "' 

tJ'm:hfity'YIHff(i~ (P<0.05) u~hi!!l'lfl~HeJth~ljtJ' fHYlfltlJ'Yll~ ff(i~ (P>0.05) ll'IJ!!'Y'l~'Ylfl~el~~ 

L~i''Uell'Hl'J TMR 'ffl'l'J~ 3 (2.33 rn~ni'l.l) 
"' 

rl~'illflfll'J'Ylfl~el~~~flril'J'Y'l'Uil !!'Y'l~~L~i''Uell'Hl'J TMR \TI'l'J~ 4 nmmtu 

mMl'J~nu cni'lJ~eJ~'J~eJiu) il'l'Jlfll'J!111t1J!~'IJ 11'1 (~'J~eJiu) u'J~ir'Ylnm'Y'lm'JioM'mMl'J ~~~~ 

J1'11 tJ fli:Jflfl'fffl ~flil!!'Y'l ~'Ylfl~ el~~ L~i' 'Uell'Hl'J TMR \TI'l'J g'U~ u\Vi 1rlm11J1'11 tJ fli:Jflfll.llrll'U 'Jill 

i '11' e1 tii u 1 u1 u eJ{ ~~u l'i''ll e1~J 1M tT nn;11'l'Y'l 'IJ -:h u 'Y'l ~'VI fl ~ e1~ 'VI n n rll.l n 1ue1{ ~~ul'i' CJflnciu !li ul'ln~ 1~!1 u cu cu q q q 

(P>0.05) 
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01 I 
, 

I "" 
I ..; 01 I 

'j ~~ 'lJ Wll~~ WJtJG)j''I.J ff1'W 'UtJ~CJflf1U'V'I~ t1JtJWI ~UW!~U 'U'U fflf1Cl 

tn'l'il~ TMR 
~lfJtn~ SEM 

1 2 3 4 

'1l1~ <fihn~lJ) 0.80 0.90 1.11 1.24 0.11 

,j "' d "' (! fl'H'If'W~) 11.69 11.74 11.29 11.22 1.42 

ff'W;ifl'j''J <niftn~lJ) 0.77b 0.82b 1.13. 1.35 a 0.09 

,j "' d "' (! fl'j'!'lf'W~) 11.31 10.70 11.50 12.21 0.97 

ff'Wff~!fl1 <fii11n~lJ) 0.72c 0.838
C 1.15A8 1.29A 0.12 

,j "' d "' (! fl'H'If'W~) 10.59 10.83 11.71 11.67 1.32 

ff~lrm <fihn~lJ) 0.47 0.51 0.67 0.76 om 
,j "' d "' (t fl'H'If'W~) 6.83 6.72 6.79 6.89 0.91 

fln <fihn~lJ) 0.43 0.60 0.66 0.77 0.11 

,j "' d "' (t fl'j'!'lf'W~) 6.36 7.86 6.78 6.97 1.23 

flfl <fihn~lJ) 0.50 0.46 0.63 0.82 0.09 

,j "' d "' (t fl'H'If'W~) 7.31 5.97 6.37 7.40 1.03 

'lnmi''l <niM~lJ) 1.80A 1.86
8 2.33A8 2.67A 0.16 

,j "'d "' (! fl~!'lf'W~) 26.38 24.38 23.74 24.09 2.07 

~ 
<fihn~lJ) 1.35 8 1.45

8 1.94 A 2.07A 0.13 '\Jll1'W1 

,j "' d " (t fl'j'!'lf'W~) 19.81 18.97 19.74 18.66 1.56 

a,b rl1!'i1~V~iiiTeJfi'lJ'j'~U~n,j1'ltl'W1'WUtn!~V1tl'WUM,jl'ltl'WflV1'liilfvrilfi'ty'1'11'lffi'i~ (P<0.05) 

A,
8
.c ri1m ~v~iii15mn~u~n,j1'l n'W 1 'Wtu:nt~v1n'Wu~n,j1'ln'W flV1-:Jiiu vrl1fity ~'1'1'11-:Jffi'i~ (P<O.o 1) 

, 'j) 

'J) .:1 1 .:1 "" "" liJ n I ,( d o' ~ 
WI'W'I'J'Wf11ltClti~Ul"'~\Jf1~ff1JUtJ~ f1CllJL'Uti'W-'V'I'W!1JtJ~ t'YW 50 LlJtlltCJf'WWI t'Y'lft'~ 

11~~11 thull ~ i~f'Um'Hl'j TMR ~~ff'~ri1'W'IltJ~'Yl1~ 'l'Ulllrl'mhwumJ'mtC1~m'Hll.u'u (W~nl~~ 
16) 1~v'l'lf'l~ti~'Yl~Cltl~ 180 fu ~Clf11lftf1'1:ll'V'I'U';il U'V'I~'Yl~Cltl~~i~f'Utll'Hll TMR \J'Wil~ 4 

~~'W'Yl'Wl11llf~'H1J~ff~~ff~ ~tl 2,731.88 'Ul'Yl~tll91'1 ltl~Cl~1Jl~tl U'V'I~'Yl~Cltl~~i~f'Utll'Hll TMR 
• <u • 

' 'j) 

\J'Wil~ 2, 3 UCl~ 1 (2,501.34, 2,463.02 UCl~ 2,260.01 'Ul'Yl~tJI91'1 W111Jrlli'U) 1~tJ~'W'I'J'Wl11Jll~'H1J~ 

111nnnf1mnfl f ~d ~lw;hnn'Yl~ CltJ~'IltJ~ fflnW~ (2552) ~fimn~u '1'1 u f11'j t~tJ~u 'V'I~~utijv~ UCl ~ • 
"' .r "" liJ o' d o' 'J} "" 'l U'V'I~Clf1~ff1JUtJ~ 1f1Cl'Wt'Uti'W-'V'I'Wt1Jtl~ !'Yltl 50 tlltJ'jLCJf'WWI t'V'Ift'~ tJ1tJ1l'j~1JlU! 12-13 t~tl'W 'I.J'j~'lJ'lJ 

<u cu cu q 
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/ 

'j/ I jl J/ 'j/ J/ I I 

l1'W!ijfl~Yi!~tl~ i 'W1~1J1Jfl11 !~ti~U 1JU1h ~W flij~'W 'Vl'W 111Jll~l11Jfl i 'Wf111 !~ tl~l'llYi"Hl ~tl 3,086.12 • • 
'J/ J/ I I J/ 

Ul'Vll'i tl\9l 1 ll~ U fll'il! U fl~ 1J1 'il1fltlll111 TMR .yjij -ff\•rd1'W 'Uti~ 'Vll~ i mJ1 rl' 1Jl.J1lJ 'W mf fl!Hl ~ tl1 l111.,j' 'W 

' ' ' t::t'j) I d, I QJ 0 I ~ .di I 

1Jfi'W 'Vl'W 'flltlll111 j"JlJ!\Hltl (516.40 Ul'Vlfl tlfi"J) fl1fl11fl11 'Vlf!Cltl~'Utl~ ff11ifl (2552) GJf ~ 11 ti~1'W 11 • 
'j/ I ,X .. .N"' "d .. ..k 

fl 'W 'Vl'W mm111n11J i 'W m1 m tl~!!l'l~Cl flYl'fflJUfl~ 1 flCI'W!Uti'W -l'l'W!ll fl~ I 'Vltl 50 nJt~1 !GJf'W fl u uu fl~ . ~ ~ 

1h~iilflm~t1 rvhnu 967.82m'Vll'it~l'11 M~fl~'W'Vl'W~1mm1111J!'i1~tl'llt~~mm1 TMR ~ij~~L'h'W • 
'IJ tl~ 'Vl1~ i 1J U1rl' 1JJ 1lJ'W 'HlJ flU"'~ tlll111.,j''W ~1fl':h~'W 'Vl 'W ~1 tl1l1111 11J! Q ~ ti'IJ tl~fl11 ~~ tl~!! l'l ~ • 

"i .. .N "' \1) "d .. ,k .. ..d .. 
ClflYl'ffll!W~ !flCI'W!Uti'W-l'l'W!llfl~ !'VIti 50 !Ut11!GJf'Wfl uuum111~Wf'IU1~1l1W 46.64 !Ut11!GJf'Wfl 
~ ~ 

:f d, rid rl I QJ 

UCI~1~1J1Jfl11!Clti~!!1J1JU1~Wf'IU1~1J1W 24.89 !Utll!GJf'Wfl (820.691Jl'Vlfltlfl1) 

trl t1 Vi '\111 w 1 ~ ~ ~ 'W 'Vl 'W nmf~ l11J ~ l9i t1 J 111 u nl'l 1Yi !'~ll 1 n 1"' fl f 1J l'IU -.h • 

ff~~ff~ ~fl 676.46 1Jl'Vl1fl~Cl~1J1~fl !!l'l~'Vl~Clfl~~~~fuml111 TMR 'fffl1~ 1 UCI~ 3 f!1ml1~1J 
~ . ~ 

I l J/ 'J/ I 1 

1~m!l'l~'Vl~Clfl~Yil~i'uml1n TMR fffi1Yi 4 ij~'W'Vl'W111Jll~l11l~l'imhmJni'11Yitfi1l 1 n1C~fli'1l 
~ . 

' ' 
0 "' "' fi1'Vlff~ fltl 284.53 Ul'Vl • 

~ I .c::t ~ ~ \1] rl d rl 
'ff11ifl (2552) 11ti~1'W11 !!l'l~ClflYl'fflJ!!tl~ LflCI'W!1Jti'W-l'l'W!1Jtl~ !'VIti 50 !Utl1!GJf'Wfl 

~ ~ 

I 'j/ J/ 'j/ 'j/ I I 

Yi1~t1~ i 'W 1~uum1 ~~ t1~u uul11~iil flij~'W 'Vl'W 1 11lli'~l11l~l'im11l1 unl'l 1Yitfi1J 1 n1 C~ni' 1J ~t~ 331.47 . 
1 Q.1 1 .c::i ~ £!1 ll) rid r1def i ,X 

1J1'Vlfltlfl1 ff"J'W!!l'l~ClflYl'fflJ!!tl~ LflCI'W!1Jti'W-l'l'W!1Jtl~ !'VIti 50 !Utl1!GJf'Wfl 'Vl!Cltl~ 'W1~1J1Jfl11!Cltl~ 
~ ~ 

I 'J/ 'J/ I 1 I I 

uuun~111~iilflij~'W'Vl'W111l'l'l~l11l~l'im1muni'11Yitfi1l 1 n1C~ni'1l rvhnu 266.88 m'Vll'it~1'11 ttl~l'i'1 • 

I Q.l .... 1 rl d rl I Q.l 

4 !'Vl1fl1J 6.20 !Utl1!GJf'Wfl (284.53 1Jl'Vlf!tlf!1) 
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~H·n~~ 16 ~'W'Yl'W (Ul'Yl~t!i'J) f11'H~V·:u!'V'l:::~t~f1Jtl1'111'j TMR ~~ffflff'J'W'\Jt!~'Yll~imJlrl'lJ • 
~Q,I Ql 'j).d Qll 

'W llJ'W l1lJf1!tt'l:::tl1l11'j '\J'W 'Y1 'j :::flU I'll~ '1 

'jl I I ,::;:t.o:::t, 

19l'U'I'J'UfllL'b'TYl~'U 

" -fll'tll'S~'U 

-fll'tll'S'tl Vl'I.J 

'jl I I 'jl 

\91 'U 'I'J 'U m m 1i WJ n tJ 'U 

~'U'I'J'Urh 'bl9lllJ'U 

'jl I I .:::., 

\9l'U 'I'J'U fl1Vltl1V'VW11i 

'1 .. "' - tll1fl'SLlJfl\9l'U 

" ' 19l'U'I'J'Ufl1UH'Il'U 

" ' i 'J) I J II 19l'U'I'J'Ui'll 'b''illVfl'U"] 

" ~ v 19l'U'I'J'U 'S1lJ'\'N'tllJ~ 

":il£Jfll'':i 

~'U'I'J'Ufilfll'tll'S~fll.h'tlufl9J1U'I'l~~LyjlJ 1 nhn1'll 

' " .i!'1 " "' ... Hft\9lfl'I.JU'Yl'Ul'l ~'illflfll'SLM'IU'I'l~ 'Ul'U 180 1'U 

tll'tll'':i TMR 

2 3 4 

1,227.60 1,463.40 1,213.20 1,393.20 

25.00 25.00 25.00 25.00 

30.00 30.00 30.00 30.00 

284.31 320.33 520.51 626.45 

99.79 69.30 81.00 63.92 

384.10 389.63 601.51 690.37 

55.00 55.00 55.00 55.00 

3.00 3.00 3.00 3.00 

3.45 3.45 3.45 3.45 

31.50 31.50 31.50 31.50 

459.00 459.00 459.00 459.00 

41.36 41.36 41.36 41.36 

2,260.01 2,501.34 2,463.02 2,731.88 

87.30 91.03 66.03 57.20 

3,499.20 3,470.40 4,809.60 4,946.40 

d ~ 'jl ~ 
-LlJfl'tlflft'I.J\9l'U'I'J'U'S1lJ'Yl'l'tllJ~ ('I.Jl'Yl) 1,239.29 965.06 2,346.58 2,214.52 

'tl'JJ1£JI'tl~: filff'l9l{'Yl~ftfl'l ('I.Jl'Yl~tl9i'1) filL~fllJ h'IL~fl'UUft~e:JUmtU ('I.Jl'Yll'itJ9i'1) fill'lh~~'U ('I.Jl'Yl~tl9i'1) 

~'U'I'J'UfilUH'Il'U ('I.Jl'Yl~tl9J1) Uft~Hft\9lfl'I.JU'Yl'U ('I.Jl'Yl) fil'U1t'U\9lllJnfll'S~fl'l 'il'S1V (2535) fl'!Uff~'l 

i'Uillf1H'U1fl ~, 11~'U'I'J'Ufili-N~1Vg'U'l = (fillhu-s~Ul + fil~'l'l'lftlff~fl + fil~'lm~~llJ + fi1Vl'l1~ 
Q '}) 'j/ t 'jl I Q,l c/ :J'. I '!\ i ~ 'jl I I dq 

Lftfl), \9l'U'Yl'U'S1lJ'Yl~'tllJ~ = (\9l'U'Yl'Ui'llff\911'Yl~ftfl'l + ~l'U'Yl'Ui'llL'f.'lfllJ HL'Sfl'U + \9l'U'Yl'Ufl1L'b'l'Yl~'U + 
" .. q .. 

'jl I 'J} I I 'jl 'jl I '1 q 'jl I I oQ 

19l'U'I'J'Ui'llfll'tll'S'S1lJ + 19l'U'I'J'Ufl1U'S1i19Jflfl'U + 19l'U'I'J'Ui'll 1\9lllJ'U + 19l'U'I'J'Ui'llVltllV'VW11i'S1lJ + 

~'U'I'J'UfilUH'Il'U + ~'U'I'J'Ufili'if'~lVg'U"]), 31 'Sli'll~ll1UlVU'I'l~ii;il9lU'S~lllt'U 180 'I.Jl'Yll'iflnhn1'll 
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tnl'll'j TMR ~iiff'~ri1'W'UB~'V11~i'U'l11~:Ul-h'l1'W'H'l1m!r~~m'Hn~tnf~ 4 ffl91'j Yl'U':h !!Yl~'Yl~rtB~~ 
"' 

t~f'Utn'Hn TMR ffl91'j~ 4 ii~'U'Yl'Ufi1tn'Yi1'j~flll1'HUfl\9i1~1'Yi:u 1 f11r~nf:u ~1~ff~ fiB 57.20 "' . . 
'Ul'Yl~BI'i 1 'j B~rt~:IJlfiB !! Yl~ 'Yl~rt B~ ~ t~f'Utn'Yi1'j TMR ~ij ff~ ri1'U 'UB~'Yll~ i 'U'l.J 1~ :uJ 1'11'U 'YI '11 fl 

ur~~m'Hw,r'U\11911~ 3, 1 ~~"~ 2 (66.03, 87.30 ~~"~ 91.03 'Ul'Yl~BI'f1 1911:1Jrl1i'U) 1~tl!!Yl~'Yl~"B~~ 
t~i''Utn'Y!1'j TMR ffl911~ 3 !!rt~ 4 ii~'U'Yl'Wfi1tnl'll'j~BJ1'Y!Ufll'i1~!'vi:u 1 il1r~nf:u ~1fll1fll'j "' . 

~ d ' .::! eK a li1 .ld r1 
'Yl~rtB~'UB~ff11i191 (2552) 'YJ'j1tJ~1'U11 !!Yl~rtflNff:IJ!!tl~ 1nrt'U!'Utl'U-Yl'U!:UB~ t'Yltl 50 !'l1B1!"1f'UI91 

"' "' 
I j/ )/ j/ I 1 

.Yh~ tJ~ i 'U 'j~ 'U'U fll'j ~~ tl~ u 'U'lJ'l.J'j ~ill 191 ii~'W 'Yl 'U fi1tn'H1'j ~ m11'HU nl'i1Yirrl:u 1 ilhni' :u fiB 73.28 • 
jl J/ I I 'JI 

'Ul'Yl~BI'i1 li~ U tn 'il!~'U!Yl'j1~!!Yl~'Yl~r!B~Yl t~f'Utn'Hn TMR Y\iiff'~ri1'U 'UB~'Yll~ i 'U'l.J1~ m11'l1'U 

j} I a I Ql 

191'U'YJ'Ufl1Bl'Yi1'j1'):1J'flB 820.69 'Ul'Yli91B1911 

' ' " 
!)jBVl'il11W 1~~Nrii91B'U!! 'Yl'UYJ l~ 'il1flfll'j 1\'mthtJU Yl~rlfl Nff:IJ!!B~ 1 flri'U! U tl'U -f1tl 

"' "' 
!)jB~L'YltJ 50 !'l1Bfi~'U~ ~t~i''Utn'Hn TMR ~iiff'~ri1'W'UB~'V11~i'U'l.J1~:UJ11J'U'H'l1nur~~m'H11 

~'U ~'j ~i'U ~N ~ (1911'j1~~ 16) Yl'U':h !! Yl~ 'Yl ~riB~~ L~i' 'Utll'H u TMR ffl91'j ~ 4 ii Nr!l91 B'U!! 'Yl 'U 
"' 

'Yl~r!B~~t~f'Utn'Y!1'j TMR ffl911~ 2 iiHrti91B'U!!'Yl'U~1ff~ fiB 3,470.40 'Ul'Yl !!~!rlm11Nrt~L~'il1fl "' . 
fl11 1l'1'Hthm! Yl~ 'Yl~r!B~~ t~f'Utn'HU TMR ~ijff'~ri1'U 'UB~'Yl1~ i 'U'l.J1~:1JJ1'11'U 'YI '11nurt~tll'H11 

~'U~'j~i'U~1~~ :Ull'lflrt'U~'U'YJ'U'j'J:IJJ~'H:U~ Yl'Ul1 !!Yl~'Yl~rtB~~t~i''Utll'HU TMR ffl911~ 3 . "' 
iir~rti91B'U!!'Yl'U\T~t1~ fiB 2,346.58 'Ul'Yl 'jB~rt~:IJlfiB !!Yl~'Yl~rtB~~t~i''Utll'Hn TMR \11911~4, 

!!rl~ 21~tJiifi11Yl1fl'U 2,214.52, 1,239.29 !!rl~ 965.06 'Ul'Yl 1911:1Jrl1fl'U 

Hr!'UB~ tlll'll'j TMR ~ijff'~ri1'U 'UB~'Vll~ i 'U'l.J 1~:uJ 1'11'U 'YI 'lTm!rt~tlll'll'j~'U 'j~ fl 'U 

~1~~ ~Bffm'jf:l.fll'Ylfll'jrJill91 !!rl~~fllJW~"lf1fl Yl'Ul1 

1. ff:IJ'j'jf:l.fll'Ylfll'jrJill91 

!!Yl~~ t~f'Utll'HU TMR ~ijff'~ri1'U'UB~'Yl1~ i 'U'l.J1~:1JJ1'11'U'H'l1m!rt~tll'Y!1'j~'U 
ffl91'j~ 3 ur~~ 4 iimmwm'H11~il'WirlB~~~~'W1191t~uM'~'U'Uil1'Wni':u~B1'Wff~n11ffl91'j~ 1 ur~~ 2 cu q d6 cu cu 
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. . 
• 1 "" "" 'l 'j} -=! t d.ll] 'j}cv .c::t 
IJ1::ff'Y11ifll'VH111 'lfflll11Hlfl11U~::'Yl t~1'Uflll111 TMR \J'~1'Yl 1 U'r;l:: 2 

2. rl'n'l:ltu::C)flfl 

u~::'Yl~'r;lfl~~ 1~i''Uflll111 TMR ~iiiYwffTW ~fl~'Yll~ 'l 'UlJlrl'llJ llJ'W mJm!'r;l:: 

. 
ff~1Yi 3 Lm:: 4 mh~iitTmi1fl'wm~ffti~ (P<0.05) 
~ u 

v "" 3. ~'WlJ'Wfl11f-.J{l~ 

" " .I <I d " 
IK 'W 'Y1 'W fl11 !~ tJ ~ u ~:: {\fl Hff:IJ u fl~ 1 fl{l'W! 1j ti'W -Yi'W !ij fl ~, 'Y1 tJ 50 ! lJ fl1 !C)f'W ~ . ~ ~ 

I I J/ 1 

d. "1 'j}Q.t 1 'l " Ql d. d. 'j} Q.l .c::t 
'Y1 t~1'Uflll111 TMR ~tl 'lf1::tJ::'Yl~'r;lfl~ 180 1'W ff~1'Yl 4:1J~'W'Yl'W11:1J'Yl~l1:1J~ff~'Ylff~ 1fl~{l~:IJ1 

qJ q cu q 

I I jJ i/ 

fifl u~::'Yl~'r;lfl~Yi1~i''Uflll111 TMR ff~1Yi 2, 3 tt'r;l:: 1 ~lll'thi'U IK'W'Yl'W11llll~l1ll~~mhm!ni1 
~ . 

~!.yi:IJ 1 n1'r;lfli'll ~fl~U~::'Yl~{lfl~~1~i''Uflll111 TMR ff~1~ 2 ff~~ff~ 1fl~{l~lllfifl ff~1~ 1 !m:: 
<u cu q cu 

I I jJ 'J} I 1 

3 ~lllrlli'U 1~tJu~::'Yl~'r;lfl~n1~i''Uflll111 TMR ff~1n 4 iiiK'W'Yl'W11llll~l1ll~~m11l1Ufli1n!'Wll 

. .. 

~ . 

. " .. "1 v .. 
4. f-.l{l~fl'UU'Yl'W'Yl t~~lflfl11!{ltJ~U~:: 

1 .. .r .... "1 
u~::{lflHfflJUfl~ fl'r;l'W!'UtJ'W-~'W!llfl~ t'Yltl 50 

~ ~ 

\J'm'Yl 3, 1 !m:: 2 



' "" 1J'YI'YI 5 

ffflffTW'\JtJ.:J'Vll.:J l u111~lJJ11T'W'I1lJf1ll{l~fl1'11n.u''W hnJhnw ~u\9\n~l.:Jn'W ;ltJ ffl'l':i~ 1 (80:20), 
"' " ' 

2 (70:30), 3 (60:40) U{l~ 4 (50:50) l'lllJtll\Pl'IJ 'Vl'IJ11 fl1'111':i TMR '1'1-:J 4 ffl'l':i ijfl'W'Vl1Wfl'l11llVtlt.ll~ 
"' q 

d , OJ .I ,. d ,. o OJ OJ d'P'.I i "'IIJ !i.1 d 
mmH'Vllf1'1J 36.26, 37.85, 37.02 U{l~ 37.38 I1JtlWl1'W\9l \9\llJ{llfl'IJ U{l~'Vl{l.:J.:Jl'W'Vl t'l11J':i~ V'lfW tflmm.J 

rvhnu 1.17, 1.23, 1.22 U{l~ 1.20 tlJnn~Ufl{ltJ1~tJni{lni'lJil'l11UM.:J l'll1Jrl1~u 
q 

I J/ J/ I I 

ljjtl111fl1'111':i TMR 'lf.:J 4 ff~nl1Jtil£J.:JU'Vl~ 'Vl'IJ11U'Vl~lll~i''Ufl1'111':i TMR ff\9\':ill 
"' "' 

3 U{l~ 4 ij1fimtufl1'111':i~tl'WirttJ~fli~'Wi191QUM.:J'IJ'Wil'Wf1i'lJ~tJi'W tl\9l':ilf11':il'il1tyt~'IJ il'lm~£J~tl 
-f'W U{l~lJ':i~ff'VllJfll'Vlf11':i l oNmMn ':i 1lJJ.:J V.:JijliJtJf lt)}'W\vlqflf1~f1i1U'Vl~~ l~i' '1Jfl1'111':i TMR ff\91 ':i 

"' 
I I I I 

.ct 1 ..:::t \1) fJ)cv d d ll] cv 6'j 1 d lrJ 3)cv 

'Vl 1 U{l~ 2 U\9\U'Vl~'Vl ~fl':i'Ufl1'111':i TMR \J'I'l':i'Vl 3 11{1~ 4lJ ~'\JlJ'W t'Wqflf1lJ1f1f111U'Vl~'Vl ~fl':i'Utl1'111':i 

d 
TMR ff\9l':il1 1 U{l~ 2 

"' 
0 OJ !l) .% i "' A <!! II] .I ,. d ,. 

ff1'11 ':i 'IJ \91 'W 'Vl 'W f11 ':i 1{1 £1-:J U 'Vl ~ {1 f1 HfflJ U tl .:J f1 {1 'WI 'IJ £J 'W -'Vl 'W llJ tl .:J ~ 'Vl £J 50 I 1J tl ':i I qf'W \91 
q "' "' 

~~~i''Ufl1'111':i TMR iflvloN':i~£J~!1m'Vlfl{ltJ.:J 180 -f'W 'Vl'IJi1U'Vl~'Vlfl{ltJ.:J~l~i''IJfl1'111':i TMR ff\9\':i 
"' 

I )/ I I 

ll 4 ij~'W'Vl'W':i1lJ'If.:J'I1lJflff.:Jllfffl (2,731.88 'Ul'Vl) ':itJ.:J{l.:JlJl;)tl U'Vl~'Vlfl{ltJ.:Jlll~ i''Utl1'111':i TMR 
q "' • 

I V 'j/ I 
.ct I 'j) Q..l I 0 Ql Q.l d 

ff\9\':i'Vl 2, 3 U{l~ 1 (2,501.34, 2,463.02 U{l~ 2,260.01 'Ul'Vl) ff1'W\9l'W'Vl'W':i1lJ'Vl.:J'I1lJfl\9ltl'W1'11'Wf1\911'Vl "' . 
I I I j/ j/ 

IVllJ 1 nhni'lJ 'Vl'Uil U'Vl~'Vlfl{ltJ.:Jlll~i''IJfl1'111':i TMR ffmll 2 ij~'W'Vl'W':i1lJ'If.:J'I1lJfl~tl111'11lTnl91'1 "' . 
~~.yilJ 1 nhni'lJ ff.:J~fffl (676.46 'Ul'Vl) ':itJ.:J{l.:JlJl;)tl U'Vl~'Vlfl{ltJ.:J~l~i''IJtll'HU TMR ff\9\':i~ 1 

"' q "' 

i d II] !l)OJ d "' !l) 

U{l~ 3 (601.94 U{l~ 337.39 'Ul'Vl) fl£JU'Vl~'Vlfl{ltJ.:J'Vl ~fl':i'Utll'HU TMR ff\9\':i'Vl 4 lJ\9l'W'Vl'W':i1lJ 
"' q 

'J} " I 1 I I 

'l'f.:J'I1lJfl~tl111'11lTf11'11lllfllJ 1 tli{lf1i'lJ ~llllfffl (284.53 'Ul'Vl) '111f1Vl'ilUW1~'W'Vl'W~lfl1'11U~tl 
• q 

jl 1 1 t I 

tJ1'11tJf1191'1lllfllJ 1 nhni'lJ 'Vl'IJi1U'Vl~'Vlfl{ltJ.:Jlll~i''IJfl1'111':i TMR \J'I'l':ill 4 ij\9)''WlJ'W~ltl1'111':i~tl 
J/ I 1 I 1 1 
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ff\9\':ill 3, 1 U{l~ 2 \9\llJrll~'IJ (66.03, 87.30 U{l~ 91.03 'Ul'Vl) 
"' I I 'J} I 

ljjtlfl 'ill ':i W 1 H{l \91 tJ 'IJU 'Vl'W ll l~i' 'IJ 'illf1f11':i til £1-:J U 'Vl ~ 'Vl ui1 II'Vl ~ ll l~i' 'IJ tl1'111':i 
I I I 'J} 1 

TMR ff\9\':ill 3 ijH{l\9ltJ'IJU'Vl'Wlll~i''IJijjtl1ff1{1'1J\9l''W'Vl'W':i1lJ'If.:J'I1lJfllJlf1llfffl ;)tl 2,346.58 'Ul'Vl "' . . 
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"~ Ql Ql Ql " eX el d Ql ~ 
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1'lflf111~911fl'1~911 m~'YI 3 w flw~m'l:l911fl'l~911 lJl111'YitJl"tJ'IJfl'UUf1'U 23 lJflllfllJ 
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~'U'Vl'U~l'r:ll9rJ'Vl~HHJ~ = 'WT•n!fw11u~~a1:u~u (nhnf:u) x 11m91t~u~~~;il'l (90 m'Vl~fl 
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~ . 
'llt~~m~'hJ1htl'm.hl!m'IJ!nml~mm1~uYiul'ln~l~nu 4 ~\911 

'Jlf.Jfll'J 
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