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Abstract

The aim of this study was to compare votuntary feed intake, nutrient digestibility,

and rumen fermentation of Thai native and Thai native x Lowtine Angus crossbred beef cattle

fed with different diets. The 3x3 Repl.icatetj Latin Square design was used with three types of

feed incl.uding rice straw in ob libitum, rice straw in ob libitum with 0.50lo BW of concentrate

supptement, and Pangol.a hay In od libitum. The experiment was conducted for 3 periods,2t

days per each. lt was found.that Thai natlve and Thai native x Lowtine Angus crossbred beef

cattl.e had comparabl.e of roughage intake, body weight change, nutrient dlgestlbil.ity, and atI

parameters from rumen ftuid (p>0.05). Cattl.e fed with different type of feed showed similar

of roughage intake, body weight change, and number of protozoa and fungal zoospore in

rumen fl.uid (p>0.05). However, nutrient intake and digestibility of catt[e received concentrate

was higher than those other type of feed. Accordingly, concentration of total volatil.e fatty

acid and proportion of propionic acid in rumen fl.uid of catt[e received concentrate was

higher than cattte fed onl.y rice straw (P<0.05) but not for cattle fed with Pangola hay

(p>0.05). Moreover, Pangola hay fed group had higher of ammonia concentration in rumen

fl.uid than rice straw fed group (P<0.05). Therefore, two breed of beef cattle were comparable

of feed responsibil.ity while supplementation of concentrate at 0.50lo BW was atternative of

feeding pattern.
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ulnUgLuruL1jgftLr6trunl^Drun6-rd t-rrBkrs,-!{r0}uL(l1nGlGtEt49ltlUcpft1ft!gll4mbutLUsDurcn*ulittesunl ;h-E--- --'-G,r 'iah P --i--- -r5 --li') Ft- -6i hi"- -i--i b

I
lcN BtcgiAslt Nl4ltitr4,LN@rr"^rdlB0BgrumADnLB[4gtnL0npluLpttrl"NLFft*t lllniuulur.nr',t (066I) 'le ]a

erooy\ BL^rdngmosturruApLLr6Pp Ingugn guplLnLsngt]6t ]olt!,[ittBl^sFI,LsLU@tdur g'4gE}}t SQ,Asr.dll

nLBkrgLKLe LUrLr4pS0rl,ulBGBgruAUllqlr.UsLUG14uMnrEruln!$Lt4ul4llltLLuEAUULUU@nnLQktgLktL0.t4l 6 t ft 4h t 4 r =----i - d b ^ 
I F

usLkrL@subru1ru@urutusLku0nL4ildLb@t'tulAgn@utub0nlA&,uto$lt nultl!U1611lBL.Lt/mrtlannulb@it61G0B
p o F = ------ -. "V"""--,H -----,F-^- -;- -i--'' '---Ft h s dh

sLUnl ugr1.gLpmrLrd0lt(rdl ruUsLUruLmLFtLftM nllu1n;nupsunuosuDruLfttBktsLktL0]pt411nElltltdrAlLtjt --- -b--- --- F 4 h e

n6ruulKliLUUUru^GL_u@ttltLntlBtg (6002) 'le la uolueg ltLuySlsLBc $!tllNLPruUbBu1€ULaUl1tp
daa\h4tu.

uLuruid;1ruruFgur.dr grunltulblulr&trfl:urnr$ nubLrsu6lrtl@ur\aLuru[/Aull uLtuMturuU ulnprfrrgulsLU
e ft ""Ifr i,H";"'F--;"-x-*" '"x-"i---'i-h-F --- -- s s

Ls6^0 r4lngsLUruLrtgFttnLB!(gLutr@[ut4ltnFlbnllPrtufl:utogurugrTbLl'^ltl4uglLPlt9Mstuu-Gftt^t4l$b0SiruM

,hnlrralUunulnur (DSSA 
^ru[JAul1 

mruFLp la^rutu ru]u$tl'[L6ftLBvlgLl4LGftlt4l@Eln][Lldu1411 Ultkt

A;,AiasurulBgt4ngL[ongurtuagpauli ulc[4stunLn^guuLuBLLtrobroguuup (ueLuqe]B x anr]elr !eLlI)
@p

rumnrsr-Lrlubcmtnubnl ttpMUUcrululrprL[/r (/002) 'le ]a nue-eroM n^u]LldubnmtLuEnilcuub0pb$hstt '-;-i-----6 p 8,, ^ E sl
gL[4Lsp,lsrupgugl pns;rmr6UslbLBo LBglttpsbnl'AttfiJnfttulgrtbuLpulDrafrgrfrrgulgLuLgld^o4u11 Lto
------t;le-- -'--6 G I P h I P

ufiKLn11U,lsruELIlnpMrfurftt^r4lousbr,iLLUrui/ftLBvtsLrlttGrlttdl$lututlb0Yrty'gruArtdILLnLlBLL (6DgZ)
:o

2ruUAU11 l.JggpulJl n^ubL14ur4llt4UUtBlASl-rjtlSLUrulMLUSl^gAS[rElB@c6ru]'BUt411l'ltBLtgtvrL@ @BllJlbGlt

rdgMsLUr,rLugurgarplunr-rgro[iruun*rr*Lng,o1^n,,uupp1rp^rrne ,pirtutsus sEsurueulnuLr'rU

irr LrdpgLr4Lgnrirnplurr^uuUesrorug SULuu@n (t€gz'Lsn1) t4ptfiJ!(n!ftBtrtftBgltl0nluLltL!4b0,bLlG]@lt
i;i;t-,i----'-- F '? ^ ? F I' '" 

^
rvLrLtruidNGgtnlullL.UcftpAeLtffilllg ruLntmru^ug;r$pElSltst usnl,,'tlruLPguLurngnlL^ulliisuttrruLxgFE

Ugt upUUlu^UMUlBtdlgt66tulStUNtl *,lB@Ut\it9Mn"ItngLu 
BLtdltLgt/Sl.rl41AU110ltb0gl.Jlltlbourilpllt"USLd;UL"UC$

rtlBr4l tdlLl^uggrrp$bnnlrutLrutnElUI]@ttSLUNGurtLLUruglLfUkt$SbLA"ruluIBKtflJlt0svt]t4111fl]ktLl 
gLu

F 6r dh o I

rBglr$irmngr4$1t,ftrBkrsrLtLsLktbsuruBtLpbugl$ru$[p (666I '1edeue11; trl'hBglstu0trerabcr/tlnl*utl

6^uuprupopLg^rgron.ssnL14r4prfukrhukur inL;Ur,^nrLLnLtBb) u^urrblrnlnlp n$L!^1ruFbbrul^Lt,lul

r/1rrgkrLp0r,AlBr lrBADrduLft:nrrtnnrunluBprsrurdlBLUnLi4uglbLBc t4pLnlktoutJlNBplnFviLPUbIrtpAtmnl
-!-,;---t- FF --'--t--F--";t'-----"'-h ' ^ F s i' ^ o P

r r-LLB!{sLr,poLLlJlrbu (t992'?u,pb[msu) upnnFtrtLBv.gLktLoBL^l'4]BEl]0PLprul^ni4Q,lBL4IIALUgt gAsF

SSoplr/luBulgru LLBulgt4lpse^ull LUgnloE;ltU prli:np1tn^uft!nGBE,nErnItiruB
: ^ u^unrulLrgr4rrurgLu]u GuKrFtiJlJtLsLU

rur.lmLsgg6cgssnL6Lfilnmut,Br tB@p[rnropnurub*useBrng]n1tut$hftntun1]BuigLUr[LuputeNL6ut411

Aubc bDulg@psLUtrlunLs n6sFlagrruLNh€r/rlotunIbttfttmLLUtt@t/ t4tALUrutogrrtrr-uruen;^t41]@unlllLP

gnfur1n;rgslbLB;rDnpJuurorprp,pn;t g*ru*U^.ulruLnsslt4gMuMsL rugNDmsrblrgltuget

sLu Anu g g ltPltktl @Ml LrtbnltlLrun g t-lu ulxtu n6ruru1 t uft @B pl P! ea tg i'- -;'-^l-- -r- -6r'- - .'; '; -ti --- -- -e'a i.6 o E 
' 

E 
'

!n1r nuty,rrru.ubnlr ult-6lBr lle5lnlmEMUUoruru$ny (Eaoi ''te ]o Lllo>)^tdll'tn1sLvttsruL^tllsLuld&gLu
V -;;- -- - - dt a t 

^h 
h F b 

^
Bulmrg^urdLllMLupn1lLnlL*,ft!FusLnLpneNuBrayleMlulp^sFftul5M L^ultlonltllvtuluetu6gMsMltlstu

^nugsrBEnr\itlsLun[r1^UUruusnPn$mr]mPMgLBr.dtLrop]npuLpn;FsLU 
tutnulllrl/tlAsrtruUtnbnltnsoe

'uoruralubupuuDuyrgtftrgulsLULstd^@n (uroq1lotls) nsGB14orubnArmuuubulubu!,rl'A (0/6I) nol6orrprp
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ttr{un1:vna0{

?1.1rrriun1:yloaowrlu 3x3 repl.icated Latin square design louflod'ufinrgrfi t 6o r^iufln
qv o 3 4 a < e I - gZ d v --Y-.1-. r-,
tdrrnTnrfiurfio.rr^iuquufr' rLau1nQntJatrniurifiurfiosrilrrolriatfru (Thai native 50olc x Low[ine Angus

50olo) flot'ufinu1fi 2 dolriorrar: 3 IrJLLu.r tfiuri rltriiuv,lrdrr (RS), 2) tfiirlvlrtrifllailfiru6rvr:

riu 0.5olo BW (RS+C) uav 3) 16'iuu{ruvwTnirufi't (PH) 6'.rriudlfin{lnr:vreao{ 6 n4il6o

nei:rfi t lnrsuufi o lvl-ud rrfl 6iuv'l rt{rr
!l
, i -s J 4 v 6 ,4vu I Y ..--!l-

n ailv 2 Inrfi urfi o.rri'udrufr-[6iu v'l t tt]tt *a v o rur :rlu 0. 5 0/o BW
l!
, i - s J 4 a d ,4Yu v f t e

n A il fr 3 [n vl= u tlt 0'l ll u q $v Lrl : u v tu'l ttl\ { Ln 5 1 tt14 {
t

nrilfi + Tna n zuarn-utidu rfi o ttdYuv'l rldrr
i{l

n{ld s Inq n zu alu'uti'iflurfi o ltfriuvi I ldrt uav 0"1141:du 0' 5 o/o BW

' -i * - ,J 4 Yvu e, .-..-t- ' Y

nqrfr 6 lna nzuaufluqil ut].| 0{ Lo:uuru1 LLv!{ In:1 tti{{

RS R5+C PH

PH RS RS+C

RS+C Pi--1 R5

d'm'5vrnao.: ttau nlrpil tfr un'l:vl qao{

t61nfiurfio.:r,i'uqufr'uravlnqno.rarifi'urifiurfiovfruturi'uqav s 6'r drufintaAu 150+10

fr1anf1 lnqvanrTllun:{rAu?rayqvl6'Y!orMr:uu'tunrtn{runaoluuuluElfi firjravo'rouavuiorq
, 

, uslTrouLr q

v 6t v' 
ioor?a'l li'rnr:rjilf;'m'Srioul4rn'i:yrpraortflutrar z iu drnr:voaoltfluurar zt iuluuurinouLunun6

avtix:vuvn1:ynao{ (period) :'t:J:uuut?ardrnr:uoaolrflvln oa iu rfiofinurrJi:rrrunr:fiulfi

odrl6a:v n?.rlJa1lJ1:n"[unr:douldtollntuv tJ:vfivrEn'lY!n1:ldo1u'l: ttaunrvu?unl:Y:.1-n1u
u

n:vLv\'1u14}Jn

dvadd
n1r tfl u10{a !!as? lfl51Y14vl1{ tFl}.1

r fufinnr:urJf;uuurjaqirrarinro.iTn loolirnr:d'.:rhvrinriourdrvnaoluavluiuaqfr'ru?o{ttsic '":"" "':'".. " -'i avdr.lnr:ynao.: rfiolffLunr:r{rurrutjirrrunr:frutd nr:doatfi raun''l:tl6uuttlawo{drufinm'r luav

u a 61 e t---{-^3 v .--:h-y..^-.-: 'i .l 4 tl e v a4 |

uuiln!:tt1runl:'[fiotv11: lnut'lrjryrTnolyl:f,[u $avdrnr:cjtolv']:frtudoLunOuuttrto{?unerLU q:r

du
rn!Fr?ou'r{otar:fi"lriuav0'r1,11:ryfio {lrfiuo'rodrl4a6'raiBdxriruum:ufin ou6'rodrqoiYl:$av}ra

fioruranfi 60 o{a1r{arfisra rflurrar z2 d'rllr rfioufir.rinurfrrotirrriouriuriin:rvriurolril:vnol
c$

yxunfi 16uri imqru#l (dry matter) rfir (ash) uavTrJ:fiuraurl (crude protein, cp) nriliBn':l:1Jo'i

A9AC $ggil uaviur:rvv{o{ril:uno!16otufir{rdcytduri u6olufiaua1u"[ud'r:ilonfirflunatl (neutraI

rrriutYnn'l:ilplao.l

lnrf,uufiorrufr'
I
!:uuuvtoao{123

I

lnanzuar utolriatfru

456
RS RS+C PH

PH RS RS+C

RS+C PH RS

:uuvvl 1



t{
ir

detergent fiber, NDF) idolufiavaraluar:y,lonfirflun:o (acld detergent fiber, ADF) urav6nfiu (acld

r detergent [ignin, ADt-) mrli6nt:ro{ Goering and Van Soest (1970)irn:rvriurufirfihiavaru"lun:n

(acid insolub[e ash) rfio1drflu6'rr.il;E'nru1u (lnternat marker) "Lunr:rirurrui4ln?1il413]1:o1unr:

ejouteiro$nruv mlrifinr:toq Van Keuten and Young OITD {ltoluraaro"}nnivLl\1u14finlounr:

ldaruaooairuuaoqorur:trJf,in:vrnrv (stomach tube) iuriuf,lqo, rrtoriurinnr:til6uuuilaltol

qrura4firravrirnrurflun:n-rirr"Lun:vrvrrvurYnrnlufi (lufir6'rodrltoltuarlun:vtlmvurYntlritn:rcv{

urr1irrrunrrurdldurolgolllrflu (NuJ firuiB Kjeldahl. method (AOAC, 1990) itavn:r,tta-ufi

:yuautfriru (votatil.e fatty acids, Vfns) louldrniol high pertormance liquid chromatography

' (HpLC) n1ili6ro1 Samu'e[ et at. (1997) uavriurfinurr.JBu'lrurollfiuuidlun:vtvl1v?t]lu triuuri }J:

Im{r uavarjoitolrdo:r Iooi6rlusr:.: (direct count method) mui6nr:tol Galyean (1993)

{

nr:i rnr:rvddolavrrIafi fi
U

irn:rvv{n'luuur]:r.J:'lu*lu Generat Linear Model. (GLM) rllsJllt{un15vloao{$1JU 3x3
t - ' 'd d I i ' - Y--'ed

I neplicated Latin square lorukih]:uniilvl1{anfi sAS (1996) uJEuutfruunrtaautolnq}ruoa0{o?u15

Duncan's New MuttiP[e Range Test

anrufi nr:fi nuri t'u rtav tfi rL{o:,lato.rqoTn:s nr:ii'u

- e{r rin t r ul:?l n r n a o { rLa u fr o lrJ fl rj6 n r : n n 1 { n ruu Ln un : n r a rl i l v ri vr u r d'u ql a : r tlo r fl
d 'I1 

I 4 
u d',srrnrani rJ:vu rirrin.:ru1:?nuoao{LLauriolrJflr}G fl1:nA',l{- !0!an1:v11J[: Y'lflA?

J6v4
nilutnufl:fl 1Aa: }lv'l?vlulauquarltDlu
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Ufld 4

HanT :a {u uas?or:nir.ranr:?6'u

0.1141:vtoao{uriavrf,nfirjirrruTntuvr]rvfinurri.r (otvl), 6uvriuinq (oM), Trl:6urnuru (CP), i6o

lu ruDr uayrEolu ADr o-luraoflusn:rrfi 1 ur.l'jr orur:dufid'oeirutolkj:6uuu'tlca"rn'jrqrurirvrrl
s . \vv a) 

l2.oo/oCp rruvfiorrir.J:vnorvrxrnfitorilr.l*#tTnutanrvodrl8lhj:fiuuorufiLfltjuuvl:u! L?1J1{q{n0 IZ.OU/o LilUtUUYIej{rl!-lur luu I/r r\rrrrJ uu\ vI r\

droqjd:lfifinlli1u.r1uurriou nor (2533):rulru'jrv'lr.rdrrfid'ndruTrJ:fiuuurluuavu6olu NDr oq

luti.:r 2.0-3.ro/oufiu 60.0-70.00/o rrueir6'u nrurYuurj:fiuo{fi'uranrufloi'u rtiu dufirvlrvrJqn rfi'uq

d, nr:i'onr:nuaur1ard.r? !!ay:uuunr:ufirufiur rflufiu n::rrJqa'nflounolorur:#ni (zsaa) :'lu{1u

#rrrirurorTil:fiu1uv,ixdnoqfi 3.zoto torinquri'r truvfi q:10! uavflfuo: Q55, vrl'jrv'lrl{rrfi

TrJ:fruraurr 2.80/o usifid'rreiruro,rr6olorioudrrc,irrfioujiuuifiurriu:rulrudul 6o 36.2o/orarffrurvwln

rir*ri'lfihj:fiuuu]u 7.00/o uav0q'lurix:rulruroln:rrJqflnflouno.rorur:d'mi Q548)d:vq',irra{r

urn{neirfi6'orfioorq 45-59 iu orfio.rri!:rnoluo{rJ:fiurauruoq'Lurir I 5.2-7.9o/o tolimn[fi1

srr:rlfi 1 olrir]: vn olurlunfi tot 01141:vlrla on

Intuv
0114'l: NDF

0''r141:tJU

v{rr
gstv

urultLv.{{ LflAlLLU{

87.0

78.4

78.3

95.0

90.5

94.2

11.0

2.5

7.0

15.0

67.0

70. i

7.0

44.9

3s.9

offiw.u#1, cP = 1r.J:fiuraur!, oM = duvtiairrq, NDF = u6o1u NDF (Neutral detergent

fiber), ADF = r6o1u ROf (Rcid detergent fiber)

I -:^.,, 6 x

zuauorrfi'ufln rfiouav;rluul orrar:fflrisior]irrrunr:fiu16urav nr: trJda,uttlaltolr]rrarind'r

ruaorflunr:rsfi z uu.jrrfiarur,i'ufln (fiuufiorlvruufr uavqnzuarfiutfios*utolriardu) ttav;r-Juuuorur:

fi1# tilfi6vrBrariorjilrrunr:fiutdto{o'r1i'n1iu11r ufio6orflu fiIanilr/iu rrjoirfiudrirrarin6'r uav

*rrni.^;'-rlrrarinurvrruaf,n tri*nnsirrriuvrrrafifi (p>0.05)InaTnfirjirrrunr:fiutduadu 1.63olo tol

ri,arinfr'r trtnC (2000) ,ruo'.rulriu,drora',u',:nfiuorur:raurutfitj:vil1ru 1.3-2.00/o to'rdrvrinfi'r

,ilrrqq*n',*rro{o'r141:1,1u',ur1r1 ndrr6olnovnrr]rlt1:rlfifiqrunr":t'l:irirvrxlntuvqil6
lur.liu.rrufiurnn.jrorur:raorufifiqnrnrvrc,r'rn'jr firufi'irlnfitriilotar:dutair 0.5olo tolr'ITarin6": nv

fifi'rua111i1rrunr:frutdt0{01141:14u1ulrnn'jrn{u6u1 (1.70 vs 1.60 uau 1.61) rrritriumnsirlriuvrx
q u c ' --[n1flrolor.,nr:uavlslrrutollntuvfilnldiutrifizuan:vvrurion:vurunr:urin

:::i[::'#H#Iilffi:ti..', il t (2533) nri,'ir InnldirlnruvlurrB,rrunr,narvrouav

rurrvarfiun:u!.run.n14fin1un:yrrrurLlru qvin?rl.rarilr:n'Lunr:douaaluo114'l:tdiil'f,u eilzual#

d'm.ifiuotar:rdtrllrarildlirdu ruavl4.tifi*lir.*nr:fiuldotar:sioiurfir;ilusltrrirdu lnviraolara

#rq*.*Lfr'.luru,triornsitriufi.rrufirvtdiuorr,lr:lugrJirllrrnnrirlriu (P>0.05) ffl#tfi,'j'tn''':16iu

0.r141:vlu.rurfiurodrrrdur yionr:rairorr,tr:riuluo'n:r 0.50lo tolr]rvrin6'r hirfiu{fiunrufrolnr:

to.rlnudo:ruv!u frrrYuluvrruJfrrifilndldiur,t..,urirrfluorrar:uu'lu nrufinr:tairorur:'LfrrilTfl
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:vuv!uluo'n:ilrnn'jr 0.50lo rro{t11r.lrinfir tcuvfilnfitdilurffrrni'lrfluorur:uaru nr:ta3rorur:du

luds]:r 0.5olo ro{drrarin6't orofiulflorilnrrufio.:nr:tor1n uono",nd T.d'lfflun1:roao{drfluTnfi
u,dr,<v61,<--:l-JtLl'-.--- -tyvuqvid
Rr-oaonllernr,llir'Llrnufrlril"luoonriiu'l oirriur.oort.Lnarttr:nUiufrrfluafl]vIfl1:voa0{La Ln0lQti

!
d d, 61 3 - - --"1 .l

nru tn5 un utavoro t{Jua1 tuFl Luuluunnxan LuYqel

nr:rtfi z r.Jilrrunr:fiutdto.rotalrroluuurr.I',rarinfi'rfirrjduutr!a{to{n
-<1v!ufi!n

I
rt
:r

Intuv

"Jir r run r: fi u16t ol o t,rr tu u11J

AS o .A

nLan5il/?u

ruloir6ur{rhrarin6'r
u.as-Y

n5il/n La n:ilu1uun $Jvl1u 0a n

n1: ril A uu utj althvrrin frr

2.t0

t.66

55.6

-3.00

2.1,8

1.6t

55.0

-2.78

0.04 2.t0

0.04 1..60

1.08 54.0

t.99 -3.67

2.12 0.05

t.6t 0.04

54.5 1.32

.-4.33 2.44

2.20

1.70

57.4

-0.67

r"hr+{u

' u*urfi or = vl*urfi o{vi u rrli', a nriail = 0 n2fi ttfi uufi olxuol ria rfi u (50:50)

'r,,1..,0 = tdiuv,lrlrrlur6r:fi, v,h.r+du = tfrir.rvlr{[u1.Jr6ilfi[auo'tv1:dutail 0.50lo

uev Y S t e a A

= LFrSuurur ttv!{ Lna 1 [11.1 ttlJU tFl:JV]

'lJ0.1u'luunn?,
v

14tU',l

I{
it

lnvYrao.:aruvl-uiifitlilrrunr:fiu16'torlntuslduri 6uvriuinq LJ:fiuvuru u6o1u Nor LLav

16o"[u ADF triunnrirlriu tpro.osl filaoonf,olrilr.rarioililrrunr:fiulfrtolo1u'l:14u'l! tcutflinn{ilfi

ldiloryr:riurail 0.5olo ro.:dryrinsr'r fir]Blrrunr:fiuldrorduvririinq Tt.i:fiuraurl r6o1u nDr uav,

16olu nor x1rnfiqn $avlourailrvodr.r0rrfiourJiurrfiuurYun{ufilfriuuavlrvv'lrlufittfiulodrlt6ur

(p<0.05, a1:1{fi 3)Inruseirufirrnn'ird:rrornorur:duraB}rdtdiu filfinrrrrrdldutrollntuv

rrnn.jrdrruavrarf,r*frr otjr.rt:fimu Inn{lfildirra{rufr'ruruu16ufifirJirrrurrr:fiu16}J:fiuuuru
6 v d - , .jq e Y 4 d 1Y.4-.
ln 6ud u.r r-r I n {l fr kio r u r : rluu5 o tvt u u tel utJ u 6 8 0/o

n1:1{d 3 rJilrrunr: fi uldtodntustolTn (fiIa nir rioiu)
-41flu5Ln

I
Intuv

ouvl:u?Fl0

LU:muuul1J

r6o1u ruor

r6o1u Aor

% sEM v'lrl vhl+du vrrUt sEMilluLlro{ anria;"----' -{ "-

2.12 2.21 0.044 1.g0b 2.6t" 2.00b

0.11 0.040 o.o5b 0.22"

1.51 o.o2g 1.41b 1.57u

o.15ub

1.4gub

0.76'0.93 0.017 0.94 
b 

1.03u

0.17

1.46

0.89

0.054

0.055

0.036

0.021

T,,lu!lJo{ = o{vuu.ri, antia}J = cfli.l?{
Ud

nxtto{nAtnU (50:50)

'r'l',0 = tfrYuyh.rrruut6lfi, v'{rl*riu = lfiiuv'lxirulrfilfir,uavo"l14'l:{utfiirl 0'50/o

Avn v s t e 4-A
= [n5uururu[fl { Inal Lt14{ LtlJUtnilYl

torr]rrarjn6'r, urUr

ornr..,:.,rd 4 ryvru'jrTnfiurfiorurfr'uarTnqnzua:rdu6olxuuolriarfi'afinrr:raur:nlunr:doov

ldtroq1nruvtilrurrnsir.rriu(p>0.05) lqufirirra6uuvirfi'l 62.440/o, 60.24o/o, 26.060/o, 6214o/o tLau.l

a

I



B

52.48o/o etruYuimquufi.: duvriuimq }l:6uraul: r6olu ruDF uravrEo ADF nrlrird'l fi'ldvrnrirunriu

1l:fiuuut roqjlutixnruarrrr:olunr:eiou16'tolTntuvfifinr::rulrul{ Tou Wanapat et a|.. (2003)
U,

:1unr:n?r!aur:n"Lunr:dou16'torlnrflol{fi 56.630/o, 59.37o/o, 42.83o/o, 44.20o/o *av 48.400/o

r{ruiuinqu#r auvriuimq }J:6uuuru r6o1u Nor uavrdo ADF muiiro'u rirnr:dou16'talftJ:fiufi
t v ; ' '--*orornnrillmdldiuv,lxurirrfiurodxifiurhj:6uluv{r.ruonqrnovfi:v6'r-rpir116'rAOUl1{A'lU1AU:JtlAt! , {LLyl{!ilUnUU l\ltvlu J .5u rvrt.br.6 II r\ HUrr! rrrrui

ud i,i v J a, l-r-.^d-.--i^-- 4 tt d 9/.-- a A a o 'Pv
u{}Jnilfl11\yrFner'ru uriolarnutiuhj:6ufruarurafro'lufrtnruua'{n1:tfr!tflutzuaatamLuluuvvlLuzuat{arl

a{aFr

srr :tfi + n r u a r I r : nlu n r : tj o ut 6l : r n fl "u o q"u o tln "ou v'u o lla ( ozo )

rfi'udTn 0'1141:

Intuv # sEM sEM
"'" "" fiudol Qnzuau vlx - r'lrl+'uu urur 

-

DM 62.66 62.24 osg iis' 61.61b 72'48" o'49

oM 59.58 60.89

cP 27.32 24.79

NDF 62.00 . 63.47

ADF 51.65 53.3t

o.B3 55.18b 67.77u 57.74b t.o2

2.42 23.65b 28.42" 27.40^ 1.91

1.43 60.82b 67.37" 6o.o1b 1l5

t.3g 54.59" 58.61' 44.25b 7.7t

ffiU:6urauru,oM=6uvriairrq,NDF=r6otunor(Neutraidetergent.
fiber), ADF = 16o1o ADF (Acid detergent fiber)

SEM = Fl?'ll.jrlalntFlfioulrn:oru (Standard error of sarnple mean)
u'o ' d'n,r:drirriulflurrnr16arriur,tarxolrutunnrir.:odr'rfiriurirnlyvrr':afi6 (P<0.05)

rirni:doutoito.:imqirfrrro.:Tnn{ufildfurarfirurfrlrrnn'jrTnrn{ufitdorvrr:duuaEr uav

rrnn.irn{ufi16iuv,lrr*frlrfiu{Ldr{rdu') (72'..48o/o, 6L.6to/o *av 53.25o/o n,lrrcir6'u; P<0.05)) truvfirir

nr:douldrorduvritiimqto.rlnn{ufildiuorrar:dufiritrrnn'irlnn{l6u (P<0.05) *aor.:l#rrlu'irnr:ld

r.J:ylutritdro.ruiorqraioofiuvridinq (lnorganic matter) luvrrflrrr#.:lrnn'jrluvlrlrrri.r rildeirutol

rfirraioofiuvridinqluytxuvllrJ:vnouriruy:ru (sitica) uflueirulraqi 6rfiniud'uru6olhiaTrr:ndour,lBo

qofilirfldrJ:rTuoritd (Van Soest and Jones, tgoa) rirnr:doutritoli6olu NDr to.rTnnrilfilfiYuv{x

dllra3lfrror',r",rdufirirr',nni.tun4rma;u.-'.rr;Ur,,r,ra, it."OUi nr:fii6uv'idkiiliuvei'r
.;
Lnruuya-u.r1:nuouaarul6'iruornoryr:dura3lrirqvriufloi'uu6'ntolnrutirtnrirrd (stokes et a|..,

1gg1; Brooks et al., 2012) Russeit (2002) :rUlru'jrd'm'5,durr6.oqraur:ndouaaru16oluldufiurrn

durarnofiuvriritun:vrnrvrulutdYuurad.rarflulotsr:nravtu1n:ttufiufiulvlorionludolnr:,ru,

Tnrfurfio.rniuriuviuavTnqnzuarduufior*ruorri'ai6'ufin:vurunl:uflnlun:stvlrv; rtrulrirunnoirl

n'u lduri nrur{uduroriroilluf,u n:qtrfiufi:vurauld.iru tuavr]:vtrn:16uvrit1 (P>o.os; ; nr:rlfi 5)

odril:6nrl nrurduduroruouhrfiululrl:rou"luro{rua?a1nn:uLl\1u?ttruto.rlnrfikiiur'rrfiruvl{nrir

rufrrfirirq.:n.jr',nn{rdldufiurv,lx{rrodrr16ur (p<0.05) usihiumnoir.rrYuTntdilorrar:duuairrludrl:r

0.50lo ro.idrrarinfr'r (p>0.05) nrurdldurorn:ottfufi:vrr,tuldirurf,ru, *avuavf,'rrdrutosn:orlvl
s iq Yv Y -s ' * ir Y- Y I dv o v

:fioofinrollnfr16Yr-rorrar:durail (0.50lo BW) :rrnn'irr,nfr1oiuivttxv'lrlitulo'aruuua1nruv1{anFl

(p<0.05) run"lriumnrixrYllnfldiurarfirr,r#r (p>0.05) firn:rduri'ud'ndrutoln:novQfin6llnfikiilv'lx

t
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-ltr
ruri'qrfiolodrudurfiriraln'irlnfitdirLoryr:dutaBl (P<0.05) risitrirrmnsirsfi'uTndldiura{rruri.ru " --'",---

(p>0.05) nr:finurn{lflul'irdrurur.J:vm n:}.J:Ind'l iravatloftolu{o:rlun:vtvlrv: t}.luto{lFlLaf,u

rvirr]l 4.75 $au 5.60 Log cel.l./nrL nueirfii uavfinrtrtdtdutoquolllrflululn:toutun:vuvlrv;

ruru 15.2 mgo/o Iouil:yrrn:1orfti:Ind'rraua!oitolufi'o:rlun:vunrv;tlutilldildvrBuaqrntfrel
orur:filntdYr.r ( P >0.05)

nr:rrfi s nrrlurildurorrror1urf,uu,evn:ortufiufi:vrr,lu!{iru tlavrj:vtrn:tollfiuvr6dlun:vtlliv:
s

LtJUlrO{ Ln

Intuv
rnriuiiTo--s-:>- sEM

v,lrr v,lx+du
SEM

l\UtiJO{ fi:^l
ab

t5.6

g7.7u

65.3b

26.3u

8.4

4.78

5.70

n?1x.r t{rtdut o{ ttoill! tfl u, mgo/o

rrrurdrduto{ TVFA, mhoVL

#ord':utorn:oo vfi fi n, o/o wFA

drrdrutorn:nTll :fi oofi fl , o/o TVFA
AdA

a'odrutoln:outfr5n, o/o WFA

,truruTrJ:Tmdr, log cetl./m L

"!sirurua!oitfr o:'1, l.og cetVmL

15.0

78.2

7 t.4

20.4

8.2

4.79

5.52

15.4

79.5

68.5

22.7

8.8

4.74

5.72

0.89

3.07

2.73

2.tt
1.45

0.72

0.10

12.7b

7 L.6b

74.5u

Lg.2b

7.3

4.67

5.40

78.21

I t.5

7o.0ub

20.zub

9.8

4.85

5.77

1.09

3.21

2.85

2.22'
7.54

0.15

0.t2
q u d \9t-IVFA 

= n:n L?:lufl 5t,t14u Lo.l1ur{u}Ja

Tnvr'raorarurnTutifirurorfr'rtnd'rdurriu6.:fin'rultoln:vrvlrvlnf,r6ulriudru drurra4f,6wirlri
a{v 

""t:";,";l-;- 
' vu; --tvv u -!'ie'---=-F'-'"'^-^'^a"

Lru:lJrilnl5nuLoLraunr:doulduo.rlntuvhiirmnsirrri'ud'rfritaotlidrlrtu olr]uuolor0a{Luutvlqr'ia0{
uq ' -^^^.^y^.J1 -1,,-^.,l^"x",'in'- e vd v i

niu!tun1:ulJnrunrurl,'1.rylrlJuro{Tnvilaorarufiuii-'[rirrmnrirlrYu [nfrldiuudrrtflilnluttlltttutol
golhuf,atulrrr,rrlrrrouaartun:, rnluirlJutrnfiqorjrtv rfiolqrnfid'nGiruto{Tl:fiuil1nn'jrv'lrt ur,#l

uuavl6'ilTrJ:6ulu:vd'lfiadrraron'jrnr:t#orur:dutailtavlrv"Lurirtrdruiavri':tt6u Ma|.tz et al..

trggfl nu.jrlnfildfloryr:zua1rir15o6olrio1y1:vu'tlr*avorvr:duniolriu finrurd:rdulol

ruoulurflutu1m:rouuavfin:u!'lun1:ufinlun:vr"vrrv;rluGn'lrTnfitdi,lo'.rv'l:ttuuuunl# aoerndo'iri!

Fan et at.. (2002) filnyj{nulfitdYuo'nar:riura3u q n{.:/iu lvIzuazufinqln'jrlnurfitoiuorvr:du

rait 2 n{.rZiu nl:Lai}ro1yr:dufiliflururarirrornriluloto:nuuavhj:frufiau'r:tiOndouaarut6'Lu
o q v u Y '1 v .j let U..-- -. - ' S tr g

n:urv!1y?rl.tudrlrinru r{u{utoln:n1tfiufr:yu,tul6.irufilulqtuavdnarut0{n:n Lil:v'lo0untv!}.JlJu

aoondolrir: penner et at. (2009) 6l:rurru'irnr:zufisrn:srltrTufi:vruutri.irur"ravd'ori':un:oln:fi

oofrnufilduufiofr'mii6urr6orldiuorrar:{urail lnuuavrrvodrrErinq6uorur:d'mirrrarilorflularo:n

dtrfu\.:laix (Nonstructural carbohydrate, NSC) 6o uflo,ourtjrrra ovhilfiuvritirirkJrnfinurav

r.rfrnn:orTvr:frooinluf,'rrdrrfiu'.lnfi, (Dehority, 20fi) daelt1.l1lo{n:oousfinoveiurrrJ:nr!nr:tfi!{u

uioaoarrorn:o1vr:froo,inuflororndodrutoln:nrirfiSnrioudrlovnlfi filrifi'jrnrrltdr{uto'l

uolllufiuuaynr:ruf;mn:ohfufi:vuaul6iruov*nnsirlfi'u uridrururJ:vtrn:trolh]:Tmd'rrravarJoi
A t, .islvv A!'-- A^ Srs - & {rd

totifio:rlrirrrrnsirlfi'u:vra'lrlgrJuuuorrar:frlnldil r[tfrurovtilolorn[U:trt:{tiuavtt0:''lL}J}llJvlu'lvl

lunr:douoryr:1un:vmruiulu:Jrnfin rrsir{Jundlroruunfiuiurirtl6sfi,truru!:vtrn:lrnfiqrriravfiu!

rvrrrurirdrylunr:doaaaruorrar:oirl 1fi #nifi u (Russel.l. and Rychlik, 200 1 )
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Uild 5

aqrJrravdorauaLtuu

ornzuanr:finu'ra1il1:nalrJli"jruiuflnfroa..uaruarrrnrrrf.nr:fruorvr: nr:tjouTntui'*av

n:u!?un1:vlrin"Lun:vrurv;nulriurmnsixriu nr:tailorur:du"Luo-m:r 0.sozo tolTirrarinfrrto{n dr

triTnfirJBurru1nturfifruld nr:dootrirollntuv *asnr:zu6ptn:nttn1ufi:vrvulfi{ruilrnn'irTnflfr:n

rfiorylrluni.rratoracf,rufiulodrrrdur odrrl:fimr:r il:vtrn:tolTrJ:lnci'lravarJoita.ri{o:rtrirrnnsirl
u ds & .ji h?!1- -^-a^^ ..u ds & --1 -' -io s 

'

riu:vr,r.jxfi'uqTnuflouav;iluuloryr:fiInlfiYr nr:finurzuatotniuqlnr4laol*astfroorur:frLtamo
. dd o ' 

' 
v a v d A qu -e-o/-'- tr g

rJ:vtrn:ulnfiuiolun:yrvllv:rlJu uayail::nuunt: Luzuazu6ntosdmi Lu0114v1:'luzuayt9lLxuLJlnuwu

ranar:dt6

n:lrJqd'n{. 2554. doqaaflfil:y,iril. n:lrJqfr'rli. http://wvwv.dl.d.go.th/ict.htm

noloryr:d'mi n::rrJqf,'n'5.2538. v,lrl{rr oryr:drra:nler-n:vf,o.rrttp://wvwv.dtd'go.th/nutrition/

N utrition-Knowta ge/information 1/25. pdf

no{o.r1i.tifrni n::rr.lqfr'ni. ZSqA. ra{rurllnrir. http://wvwv.dld.go.th/nutrition/Nutrition-

Kn ow la ge/ pa n g g o |.o( D i g i ta r i a 0/o 2 0e ri a nt h a )' pdf
v d4 u u. au u a u s 3" 3 d q v'a"rv' 

EInn.LOnAllri'rrfld niufnuofriu uavitnqt rdnfiu:lnra.2554. tuoLnvtutlo{Luu: a1n{0.laelq4!'

power point. http://wvwv.vet.mut.ac.th/al.l_doc/km/thai_native-beef from-farmers-to-

consumers.pdf

il-in: x{r{fl3, firi'nd rairzur uavryriuyi xr{'vr: vdv.254l. n1:finu1qrun.*tht'flr,dold'utatTnfiu
d q s qv 4 s | ,tl

rlorLyruLorJLrrn:orn:ygtuLvrlnll.:ru{1uFr?'r?.rrirrurirln:lnr:rJilrJllqrunrvllnvl'urfiol. anrfl

r.irlfrniqua:ttD1f, , n:ur.lqfr'ni, n:vvl:?{tnum:iuavaun:ni.

u or r: : uvTru ti. zstz.Tntun r am id'rri,6 ur 16o .l. fl ! { LVIY!'l : fi ufl I d'l 6tfr I'

rona::ri a?una, orln1l\ l6raru uuavrlniui'ni nafid'ni,i. 2549. fflr::nnrvllndurfiolrvlo(nrulfinr:
Z d q , v d d r .9--:--..- I ;- u '
rau{ulJUUaou$yur6duruJalrarfrfinrriu*avur.Jaln'rvirn:va LnLa Luvluvt'ilure q:luflr

01f,. :1u{1u0.,1an1:ii'uno{0114r:dn:i rJ:vqirfl fi.fr. 2549. n:lrJqf,'m'5 n:uvl:'l{!nun:ttav

aunin:, vilt 236-250.

aru: orulurg, quvrivr: orulraqi, '::ivrti o:quo:qud $aviJua-nd a?::ilfi' 2552' i'lu{rui'i'ualiu

ar1:ni Tn:r nr:iq-unr:zuisr udoTnD::lJ1J1 A. drfinrrunolluafiufi !unr:ii'u.
arrjrud f;u^.,1, qnrTu qntrrtu, Makoto otsuka $avnqrrfla all'rrrti. 2554. ail:sauvnr:2frm10{n

3 4 \ Acv- v .i t 1
fiuufioltuufrln:lraryrgrLrfi{ 14:ovnldmtflururarilo'1141:14u11Jv6'n. rtriutnun:. 39 (ariufiunu):

43-47.

q:?ei i'uvri1 uavfiYuo: rarinunr. 2553. nr:"[{iaquaf,o1{rfluorr,lr:#ni. http://www.dtd.go'th/

pvlo-pni/i ndex. php?option =com-content&view= ar"cicle&id = 66&ltem id =73

AOAC. 1990. Official Methods of Analysis of the Association of Official Ana[ytical Chemistry.

15th Edn. (Vo|.ume t), AOAC lnc, Virginia, USA', Pages: 771.

AOAC. 1995. Official. Methods of Analysis of the Association of Official Analytical Chemistry'

16th Edn., AOAC lnternationat, Washington, USA., Pages: 1141'
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5. Jr 1n r.ru? n ri:vnoufir EJ uu nr ru druiunr:tru el ttvld

rJ:ytvrBnrlrnr:ejoutdtosTntuu$avnivu?unr:ufin'luflivtvtluJruutralTndurfiolU

uGeru lfi uu riuTn a n r,r audu rfi a.:*rro t ria rdtr

rBolun fiar{uui', fitrru o::uttdl' [tauuo1 a::rufi'suri'

' ntnitt#ntntani nilvnvnff'ani uwtivtutiaquanwtfi sqtgo
2 to u v t v 

'tivvfinaliuttouuriu441)7' 
g u ul iu ua v vt-w w n iw u I n n t w z an i fl n fl u n {as L n un 1 Fn fl a

umdsrdo:
o { t-- , t.i ,a d ,a ^ nv t qe 

TntUV'.ttagn r : fr nur n i.r I fr r"m ql : v a I n ifi o rrJS u u uvr utL tJ5u 1 il n 1 5 n u [o n''] : u 0 u L9l I 0 {

niuulunliufinlun:vrvrruirl.ru ro.rlnrdovr"'uiifiurfio.:ufrri'ulnqnzuaudutfiotr*olri'arfiu (50:50) rfio

tfiiuorrar:;rJrrulrirll Ir*.,uurn't:ylfiao{uillu 3x3 Repl.icated Latin Square orrar:filfiIn 3 tfifl

tduri ylr,:ruri'rullr6lfi v,lrrufr'luutlr6lfiraBl6ruorur:du 0.5olo to{frrafinm'r uavu{r'uutTneirrrri'l
aAo

Lrlr!1ailil ilrn1:flflao.r 3 :vsvrrallau 21 iu zuanr:finurru'jrln#laolarurniu{fir.Jilrrunr:fiulfi

1Jo{0.'114.r:14url rJiurrunr:fruldto.r1nriuv nr:u-l6uutt!altotrirvrinfi'r nruaur:nlunr:tioutfr

rolTnruv uavrira'lunrrrirllrrnrolruallun:vuvrrv;r:ruhirunnrirlri'u (P>0.05) zuartoltfiqorrr:dln

ldyluu.irlnfir.Jiurrunr:ffu16tororra15uu11J nr:u-lf;uuuulartoltltarinst-r uavo'ruruTr.J:Int-ritav.
.t"?o

ar.Joirolrfro:rLun:yrnrv:rlutriunnrirlri'u (P>0.05) truvfirjilrrunr:fiulfrtollntuvuas
n?1!a.u.p:01unr:douro.rlnndlfitdiuorrar:{uuailfiriurnn'jrn{rdu1 aoondolnrriltdlduto'l

,i - .,i ,ty,-- -{--^^ -..1-.r^r^^,-,^ s a a 6r $tu.alclnnirr*arrrurd,:Infilfrfun:nltrTUfi:y rr,lU10ir ufr'ly!n ttav A'n?ituq:lOl n:o lvl:fr o0Un Luto{ !va']01nn:u tl\ 1u; t}j

orur:riurairfinitrrnn.lrn{16u1 IouravrrvudourJiu!rfiuuri'un{lfildfuvlrlrrvltrfialodrltdar
'. \ d '< &vv v s t ed '-"10.1lLoilhUfiU1Un:ULY'l'lUltxlua{n'j'l(p<0.05) Odrl'L:frnUnlirLnvtL0i!14tu'lttl"i{LnA1$U{}Jn?1}]LIJ}JIJU?J0.1tto}]tlJtuULurl)uLYl u u

* iq v- , v
Lnvr LFr:LrLay!ryv!'1.1!t14{ (p<0.05) iusilrj*srnrir.:rYulniitfiilotar:ciutaEu (P>0.05) fiirfudlaqrlld'jrnr:

nolauorrioorur:rorlnduufiolfiuriufr'uavTnqnr.rau'ur,fio'r**0.:ri'ardulrjrrnnqirlri'u truvdnr:rai:r

orrlidu 0.50lo tolrhrarin6'r oul4rlvilnrrolauolsioorur:6n'irnr:tfiilrfiu.:vlrlr,rri.rraiorarf,rufrl

r,fiurotirrrdu?

Abstract:

The aim of this study was to compare votuntary feed intake, nutrient digestibility, and

rumen fermentation of.Thai native and Thai native x Lowtine Angus crossbred beef cattle fed

with different diets. The 3x3 Repl.icated Latin Square design was used with three types of

feed incl.uding rice straw in ob libitum, rice straw in ob libitum with 0.5olo BW of concentrate.

supptement, and Pangota hay in od tibitim. The experiment was conducted for 3 periods, 21

days per each. lt was found that Thai native and Thai native x Lowtlne Angus crossbred beef

cattte had comparabte of roughage intake, body weight change, nutrient digestibil.ity, and al.[

parameters from rumen fl.uid (P>0.C5). Cattl.e fed with different type of feed showed simitar

of roughage intake, body weight change, and number of protozoa and fungal zoospore tn
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rumen fluid (P>0.05). However, nutrlent intake and digestibility of cattle recelved concentrate

was higher than those other type of feed. Accordingl.y, concentration of total volatile fatty

acid and proportion of propionic acid in rumen fluid of cattte received concentrate was

higher than cattle fed only rice straw (P<0.05) but not for calcle fed with Pangola hay

(p>0.05). Moreover, Pangota hay fed group had higher of ammonia concentration in rumen

ftuid than rice straw fed group (P<0.05). Therefore, two breed of beef catt[e were comparable

of feed responsibil.ity whil.e supplementation of concentrate at 0.5olo BW was atternative of

feeding pattern.

uvrrir

florriulnrdofi,irururiruilnil:uilrru 6.6 drurr'r inuairulraqirflulnfi'uriri'utfiolttavlnqnzua!

durfior Anrflu ztozo ra{il:urrn:lnrdorfrylorlurj:vivrn drrirulra{udu.rlududnrn6arunoudTt

(34.4o/o)(n:1rJqf,'ni, zssq) nr:reulTnrolnulunln6aruuonrlno*Auolirlfiouilnnidoudr fiir#ult{

rfiorfluururi.rriurir:orlflrTlun:rtirrfluuiofr'o.:nr:riurirriru raiolduilnorfiofilrurj:suvlnioirsl

nruturrirriou nr:fiInidonrulun:ounirriqriruairrnrufiunuflnrulunr:o!nYruavsiod'.:nltuuvt

dru o1urflupltfi'lunr:nfinlnfiuridurfiorturtrq:f,o 6].11\: rnunil u (2552) lfruruvrjlirTnduufiol'

a1l.r.r:gd'ruuridr{:vulrdolno::urtrfi (naturaI beefl fflri'nrrlr.Jaoofiusio{uEInn udolnfiu{if,urfiol

fioruavrduorr.rorrfruluifioar ur.loiu6ur{rf,o*n.ril1fl (7c-75olo) truviifiltriudr (sethakul. et a[.,

2008) odrrt: finrl,d.o-Iudrufiorfiarrr uraf,urrrnn'jrtdoornTnqn zuailTqutanrv riiorll':qn
x - rrzir :nr-r sorh:krrr (2r t - '{uifio':fiutjoii6uoitrndrn'ir truvfiuonqrnfi opatpatanakit and sethakul' (2010) 51u{1ul'lLnflu51

fid'qrirulo.:fl:uonil.rnn'jrTnqnzuau'uqql:rl rauail::nflrvrnr:toirgifrllnuavnr:lrizuazufintrolln
- "! 4 s v
r\uoiluLlJo{roo:ruurdoon'irTnananzual fiin: L[auF]tuu Q54!):rulru'jrlnrfi'u{i{urfiolfidm:rnr:

rr;;,;;i;116rrioiwl',nl',1uq**duufioc*!:rdrTu aoerndorfi'u Van zyt (1ee0) fi:rurru'jrln

anzual'[ur.J:urynLrn!ttoy{snrfil:vfruBnrvruavail::fluun1:"[#arazu6nqln'jr1nfi'urirrri'urn.ind'Lt,

rJ:vrununlql:rJTnqnzuarmT:uririfi'urduiv,loin (charotais x Hereford) firjrrarinfi"lifloradruil rhvrin

o'rqori'ruud'rru uavdm:rnr:roiryrfirTnrafiusioiuqrn'lrqnlntrl:rritivsoqn1n16oirioiorfi'uriurfr'

(Kamieniecki et al., 200g) lnufioanzua:r"lurfiorlvu16uuri lnanzualr-t:runu lluqnlttl\{LtAl] Vluqnln

uiutineuvriqi uavunvlnqnzua:rfifiarufi'uflnq1:rJdulotjruio u 50vo druTnqnr'ralitto{fiatfiuqln"1

(aut'u, 2S46) rflulrrqnzuau:vr,r'jr.:Indurfiol6aru 50olc itovlnuuolriaufi'o (Lowl.ine Angus) 5Oo/o

o*rfiflolr.iroor.,ri'.rrroaorfiuii lnqnzualuarirfidruqnr.tYurJq.:ri'urirrrrio'lrifiail:5nuvn15
A A s J i etv - J . &--{.-*^-' Y ''-'1 -z s 'l !

roiryrfiulnifi:rq.rf,u lrir.razu6nrfrolJlnrravqilnrvld vt'.liltfroalmaro'Uu{{ 0u'l'lL:nrl1!tnnq}Ju

,irrflufio.rl6irorrar:fifinrunrn6 6rov*antal:i011fln1:zuf;nqlfiqo (wanapat, tggg) 6'lrluln

du ufioqryurir,rviruavTnqnzual6rrirov mouauoruEoldrJ:vlutiornlntuv"Luorr,rr: rirl llfrurFr nqirl rTu

o !, 3u .i ,< e re- -- a h Y I q a
n1:finutni{umolnr:fiovuJiuurfruuilSlrrunr:ilu'Lo rJ:vdvonr}\n'lluou0114'15 ttavn:u!?unl:Yrln
r s J a €t q-l--^ i -Y-.!. A uY-
tun:srvlrv:uru toilnuu6osdarun'u'l,nqnzualtluittolxtt0tflatelutlJ0Lfl:u01141:Ltuunl{6,l

I
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fi'uri 6o lndurfio.:niu{uui uavlnqnzualvriu{durfiorfiutuorri'a (Angus) tlto'ufinurfi z 6o"[viorur: :

;rJurur lriirri rltdiuv,h.rrirrorr,6ufi Ad libitumt z) ldYuv{r.rdrrrairrdruorur:du 0.50lo BW uav

il triirra{ruu.:Inriruri,:rirurElfi orriil:vnouvrxlntuvto{01?1r:vna0tttanfluprr:rlfi t

f,'mivroaoc ttas nr:rir tiunl:rnao{

ld1niiuifioru"'utiuvi'uavlnqnzualniuridur,fior*uo.r ri'a rdufin-norn{llnto.xirrinrruliflln

uoaorurav#oqJfrflfinr:nar{ nilvrnum:nrami lvrivrurfiuqua:rtorfi 'f,rurun'u{a u 3 ilt rirrarin

raf,u tso*to fiIaniri lnonri,:tun:lrduruarorldir.rorr,r:uarunun{lvnao{ttuutfitjfi firSravoror

ruavruiorqrioulrifiumaonir.r"rf'.r.'.lrui"erlrirrrnlnl:iloao{tflurtar, ir ri'.rn",rvnaolu{lut:ar 21

iuluugiavrj?{:uusn1:yroaol (period) :tr:vuvtrarfrnr:uouroriort,, 63 iu ufiofinrvTJi}J16un1:

fiukiodrr0a:u n't1ilarilr:ntunr:douleilo{Tntuv ti:vf,vrBnrvrnr:ldorrar: lLaun:uu?unr:vrTnlu

nturvl'ruItlru

A r, d
nr:r{ff 1 oln!:vnouvl'l{Ln}J10.101141:roa0{

lntluv
NDF

orur:du
vtlx

rarfrrrurflnr{ruri'.r

87.0

78.4

78.3

95.0

90.5

94.2

11.0

2.5

7.0

15.0

67.0

70.1

7.0

44.9

35.9

DM = rirvriniufi'1, cP = Iil:fiurauru, oM = 6uvr3erirrq, nor

flber), ADF = r6o1u nOf (Rcid detergent fiber)

= u6o'[o NDF (Neutral detergent

de6dai
n1: tnut0lJa ![au'] !nl1u14Yl1{ tn}.1

r-iufinnr:uJduuur.ta.rurr,lrinto{n Iout'rrirvrrinriout{rvrqaol*avtuiuqnfr'rutroluriavtix

nr:ilnao{ rfiol{Lunr:riru'lcrlStrrunr:fruki nr:doutri travnr:trJduurur.Jaltolrlrrarinfi'r uravriufin

rJBurrunr:"[#orur: Io,urhrhyfinorur:frLvi uardoo,r"':firra6o'lunourdrtoliuf,'otrJ {ilr6u6'rodrs
*t w 4 I C v t v qde I v i 

'
orrar:fr[#r,iavorur:ru6o {lrfilor'rodrr4adrui6dxriruurr:uiln ounroul{0'lv1:ttavHauqruyQ]J

dd,60 o{rl1Lsar{u6 rllur?al 72 ti'r1l.r rfioufiuYnurfrrotirrrioudruriin:rv{urosriil:vnouvtrltnfi

16'uri inqr,uil (dry matter) uri'r (ash) uavhi:fiuvuru (crude' protein, CP) muiBnl5to{ AOAC

(1995) uiaviin:rv{olrir.J:snourEjaluddrfi'rgtduri 16olufiavaruluar:vnlonfir,flunarl (neutral

detergent fiber, NDF) 16olufiavarutuar:ylonfitflun:o (acid detergent fiber, ADF) rrav6niu (acid

detergent tignin, ADL) nrliEnr:tol Goering and Van Soest (1970) irn:rvrivrr,firfihiavarulun:pr

(acid insoluble ash) rfiot,ilrflufrrr.il;tnrulu (lnternal marker) lunr:rirurruuln?lildltlr:n'Lunr:

doulriroflntuv nui6n't:1Jo{ Van Keuten and Young OgT:) {ltoltr,larolnnlulvl'lvvlfnlrrunr:
"L{aruaooriruyaooorl4l:hJflin:vullrv (stomach tube) irlriufllqln rfioriurinnr:til6uuuilaltol

!
d,

orullnrJLraunln?llJruun:pr-rixlun:vrurvufinlTufi d:r16l6'rodxtolrr,tartun:vtllrvufinlritn:rv{

?1{!Lt'Jun'l:vlnao{[u! 3x3 Replicated Lat]n Square
v

t 6o fiurilnrf,o z
i

User
Rectangle

User
Oval
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urliilriln'tuuiuduroqiotlluflu (NH3) uavn:nttrTufi:vruul6iru (vol.atile fatty acids, VFAs)1ou

tdrn$ol high performance liquid chromatography (HPLC) nuiEtol Samuel et at. (1997) utav

rjrlrfinurrjElrrurortBuvririlun:vur1u!u,ru lfruri}]:In{r $avaloi?oludo:r InuiBriln:l (direct
i!

count method) muiBnr:tol Gatyean (1993)

nr:itn:rvfidoqavrxafifi
ad'ltnl1u14Fl?'lilttl5!:xuttuu GeneraI Linear Model' (GLIU) a1:'Jttzuufl15vloa0'ilLl']u 3x3

Repticated t-atin Square loruldh]:un:ilvr.r{anfi SAS (1996) lrisuurfiulrilLileuto{ndiluoaotdrui6
;-

Duncan's New Multip[e. Range Test fi:vd'unrurfiofiu 95olo (P<0.05)

r{a nlTT oao q uac? o'l:nir{ an1:il qao {

zuatowr'ufln idouavSluulorur:filridolElrrunr:fru16iravnr: ul6uuurJastotr.hrarinfr'r
o i U -'"s ,!- 1^ 

u o -'J''"-
uaorLunr:rlvr 2 vll'jrri'larufi'ufln (fiuufiortuuuufr'uavqnzualfiuufiolxttolriaufru) Ltau;lr!u011415
io s n ,aa o ,

yrL14 Ll.riloyrovranorirrcunr:fiutdroro'1141:14u11Jrfio6nrflu fiTanYlziu urJoiu6uo{rhvfinsl-t ttav

v ,tr - v- -t- -'t ^ r 'l - n1{?{AA (p>0.05)Tqu1nfiilErrrunr:fiutdradu 1.63olo totnil/frlon:-lilruilnmyru0an Lil|Lr]n911{nu1 rlilu)}J rlurr rrrrutvrbt.lsl

rhurin6'r NRC (2000) :rulru'jrTnrdoorarll:ernuo'114r:vur!td!:vil'l6u 1.3-2.0olo totdruflnfi'r
& & ,4s ^ 'id d4d rlTntuvalt6'fiuoqjqrunruro{01141:uurlriul neirrdolnovfruorur:uu'l1Jvl}JFltun1ilFl14:0}JF}run1v . . -- - -- r,

d .A -i ' !o , ,-- -i^ , d e' l q!"s-.^-".^-"l-,,a?o, n tro/^ or- ! - -
LurJ5urruri:r1nfl?'i0114't:uurufifiqrutrrvroirn'jr fitrrri'jr1nfrlpriloTrar:dutfi3r 0.5olo tloldrufnd'r ov

fifirualr1ilrrunr:fru16ro{ol14l:liurulrnn'hn{16u1 (1.70 vs 1.60 uav 1.61) rrrihiurmnsir':fl,r,rvrrl

q v d ''- rJnlv\floqoryr:*avilElrrurorTntuvfilnlfiYllrifizuan:vvrlsian:vlrunl:ufnaflFl ttfigl{L14tyU?1Fr{Ufl1Y,,llJO{O-114'l:LLS]UU)}J'ltU"(JU!tJl-0utvrLrr 5vr rubNdJhr6rrrduvruv,u,,d 
,

ruaunlidouorur:rorTn odrrl:finru L!01 (2533) nrityjr Tndt6'irTntuv'lur,Jirrrufitfiulvlottav

uurrvaufi'r..rn:yu?un1:ufinlun:vunrv:rl.ru tvfintuaur:nlunr:douaaluo'l141ltdril;fu eilzua"L#

#mifiuorur:udrhJlurildrirfiu iravdllifi,jiu',*nr:fiukiotar:sioiuufirLdunr:rrirfri In#laolara

fi'urifirhrafinfi'raoalftirinnsirlriufilurfiovkiiuorvr:"[u:tJutulutnnrirlniu (P>0.05) ffl#triu'j'.ln'',:ldil

,lr..rrro.,urfiurodrrrdur yionr:lailorrar:duludrr:r 0.50lo llo{d'lvrinfr'r hiufiulfi'unrufrolnr:

rorlnrdo:ruv!u 6'lriuluvrrlrJfrrifiInfildYur,l'.ruui'lrfluota1:uu11r nrufinr:taBtrorvr:t#riuTn

:vav{uluo'n:rurnn.jr 0.5olo toi.lryrjn6'r tiludTnfilfiiuurfrurvi.:rfluorur:uulu n']:LffEilorur:du

"Ludn:r 0.50lo to{drrarinfir orofiulnoriunrufiornr:to':Tn ,uno",nd Tnflflunr:vrnaoldrflu1nfi

dooonurqrnehirlrirnufi,:rlltunonufiur o'.rriu1norohiarur:nrJiufi'rriuafl1v{n1:vlqaoilfi lnorofi
otro

er r r il rni u 0 iua s o r o ifl u a r rr,l qlurJr rarin fr'r a n'lufi q n

nr:rlii Z r-JBlrcunr:fi utdtolory',rru.uuurrLyrinfr'lfi rrjf; uuutJaltolln

Intuv

a [9
il:il 1 runl : nu [9ttJ o {o 114']:14u ]u

AS v .v
nLan:1J/1U

, . d "Z u v
r!o: tq,uFtu'luunfl?

Uu-6se/o
n 5il/n La n: }J uluun tl.lvllLJ 0 a n

tV
aa

n1: LUA UUttuA{UlvUne]',]

2.10

t.66

s5.6

-3.00

2.1.8

t.6t

55.0

-2.78

0.04 2.t0

0.04 1.60

1.08 54.0

t.99 -3.67

2.12 0.05

t.6L 0.04

54.5 t.32

-4.33 2.44

2.20

1.70

57.4

-0.67

t
s
:t

I
c
:r

,'



t

1i 4 J d Ll v -----X d !,-{-.2-arat 

t7

' riurfr or = fr utilol'Luuttfr, qnzualr = artilffilfiurfi olxttolri'aufr u (50:50)

'r,1.',.1 = triilv,lr.rullr6lfi, l,jrl+riu =idiur'l'.tuuruu6lfittavo'1141:duta3il 0.50lo rrorrirvr"infi'r, rarflr

uyu v s t v d A

= Ln:uuru1Ltl\ d Lnal !t14.i tllJlJ LFll.lYl

a1nn.r:1{fi 3 ovvru'jrlndurfioruufr'rravTnQnzuarvrsur,fiolxuorfiarfi'ufinrrilaril'l:nlun'lreiou

t6'rollnruvhirrnnsir.rrYu (P>0.05) Inufirirrodurvirri'u 62.440/o, 60.24o/o, 26.060/o, 62.74o/o $av

52.48o/o itruirimqurir auyEuimq LJ:fiurauru rdo"Lu NDF ruavldo ADF grudrd'l vrqdvrnri'lunLiu

TrJ:fiuraur!oqluti':.rntrila1lr:n"Lunr:doutdto.tlntuvfifinrr:1u{1uti lou wanapat et a|.. Qoo3J

:run1:n?.lua1:J1i0"[un]:douldrorTnrdot{d 56.630/o, 59.37o/o, 42.83o/o, 44.20o/o ttffu 48.40olo

rirraYuimquvll auvriuinq TrJ:fruraurrt r0otu NDF *evt60 ADF mrlrirfi'l rirnr:doutdcro'i1il:fiufi

rioudrrsirr.iroyfizuarflo.lornn{llnrltfiYlv,lrruui'lufiuroeirri6ur tJ:fiuluvl1{uon81flQUfi:vd'lsr'rr'rdr

f,ifinunrvrfidrdnu rflorornlfluhj:fiufiyaru,rfio'Lufirnrurad'rnr:tfiurfiotzuazu6rrlu:cuvfi"Lv1zua,{6el

eoq;

s,.:rod 3 n1lil41r.r1:nlunr:doulfrrj:rn otlntuvuolln (o/o)gl''r:1{fr 3 n1lil4111:n Lunl:u0u LolJ:1n010{1J0{ Lntuutl0{ Ln

SEM .

v'I1{
SEMIntusLtl'UUU.lfJLTvT'Ye"'' " -" fiudol Qnzual v'lrl - r'lrl+X' 

'rul -
- -^ ^-c .. -.b -n nnd 

^ 
A^0.69 53.25' 6r.61 72.48' 0.49

-t{
ir

DM 62.66 62.24

oM 59.58 60.89

cP 27.32 24.79

NDF 62.00 63.47

0.83 55. t8b

2.42 23.65b

t.43 6o.B2b

t.3g 54.5gu

67.77u 57.74b t.oz

2g.42u 27.40'

67.37u 6o.o1b

58.61u 44.25b

1.97

r.75

t.7151.65 53.3t

uiaq, NDF = t6o"[u NDF (Neutral detergent

fiber), ADF = t6o1u ADF (Acid detergent fiber)

SEM = Fl?1lnalgltplf;oulrn:gru (Standard error of sample mean)

''o'd'nu:drirri'ulfluirnrrdurfiuuar,xnlu*rrnsi'xodr.rfiriurirdeyvrr.rafifr(P<0'05)

rirnr:doutd1o.:SmqufrworTnn{lfildiura{rr,rfilurnn'jr1nn{rfitdorrar:dutair *av

nrnn.irn{nfitdiuv{rluuilufiulodrlrd il') (72'.48vo,61.61,o/c *aa 53.25% mr:lrirfiu; P<0.05)) truvfirir
t uv a ddv s | ;\vu

nr:doa'[ororouvriuinqto{ Lnnq!v] Ln:uorur:tufirirlrnn'jrTnn{udu (P<0.05) irao.:lfr'rliu'jrnr:1{

rJ:vTurftfiroluiorqrasoofiuvritiimq (tnorganic matter) turarflrr,rf.rlrnn'jrluv'lrltrrio ,i':deieutol

ufirraioofiuyrirlimqluvlr.ruriril:vnor6':uu:ru (sil.ica) rflurirulrar! d'r#r,ir,6u':16o'rlriarrfl:ndoavto

oo6ltrJt{rl:y1u.,lrifd (Van soest and Jones, 1968) rirnr:doukitolu6olu nor to{nn{rfitriYuv'lrl
!,

drrrailriroorrar:dufiriurnn'jrlnn{ufildYlorr,rr:;rJulu6u (P<0'05) n',:fi1fi,'SdldYuur'raril

Intuvfiarlr:ndouaa.rul6iraarnorrar:{uraiurirovrfluflo6'ou6'ntolnrTrttnnsirsfl 
(stokes et a|..,

, - r! S d q'r'l

1991; Brooks et a[., 2012) Russeil. (2002) :1u{1u'j1fi'erir6urraolqval}J1:nuouaalutuoLu[ntfl].Jil1n
3 c ddt)
ruulneauyr:u run:ury!1v;rluld:-u rruri.rorflr:tato:nttavluTsr:toufirfiulvlosionru6olnr:

t{
ir
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ir
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lndurfio.:fiuiiurfr'uravTnqnzualdurfiorruorrYarfi'ufin5vu?un1:urinlun:vtvlrv;uuuhirinnrirl

riu i6uri qrurdldutarurolhrfiu n:nttrYufi:vuuutdiru utavil:vttn:1fiuvrEd (P>0.05; ; n151{fi 4)

oeirrl:finu ntirujlduuorulorhlflululn:rtuiuto{tua?a1nn:vtt\1u?tttuto'rTnd16';lra{rurn{ne{r
v d" r- - -'- --.q s < ' v '. 'lr (p<0.0s) urrihiustnril.fiLl.16irorur:duraBlludrt:ruu rl n r q r nr l Ln n qr Y Ln til u.i v! 1 { lJ'l? 0 u 1.l LFl t

0.50lo ro:flrarinfir (p>0.05) nrriludlciuro'rn:erttriufi:vrraul6irufr'ortro uuavuavf;'oeirutoln:rrlw
s ilv- Y a ' s iqYv d I v t du 'o v

:riooflntollnfri6:-torr,lr:{uuaiil (0.50lo BW) lrnn'irlnfr'Letiurfiulv{r{$u{0u1{rluufl1nruu1{a[]el

(p<0.05) un[1urrnrirlri'lTnfitdiuvrr$rur#.r (P>0.05) filn:rduri'ld'oeirutoln:nosfifin6ll.fi16'iur{',u
e d r d ' s i{ vu

ru14{rvru{ou.r.irou?}.rn1a{n?lLnyrLn:1ro'ry1:duL6i}.r (P<0.05) ruritrirrmnrirlriulnfilfiYurarffrurril
. d a\ 

e

(p>0.05) nr:rtnurnirul\1J?1x'ru?uLi:ur1n:Tl:lmdt uavar.Joitolr,fio:rlun:vunrv: ulutotlnuof,u

rvirrir-r 4.75 uuav 5.60 Log ceu./ml nrtrrirdl uravfinrurduducrolttoilhrfiutuTm:rou"lun:vturv:

rlru 15.2 mgo/o Tnuil:vtrn:1ol1l:Inq-rttaua.Joitorrdo:rlun:vlrrsltlukiloiYu6vrBuaalntfio

otar:filntdYu (P>0.05)

) v v v i 'l2r:--...-- 
do

er1:1{yt 4 nt.llrll}ttutolrrolTluflouayn:o1triufi:vurnul6iru utavr.J:vtrn:tos1auvS8Lun:vuvlrv:

uJut,o.iTrl

ilufiLa 0'.)14'.)5

Intuv T
1\UUJ0{

SEM

0.89

3.07

2.73

2.11

1.45

0.12 .

0.10

12.7b

7t.6b

7 4.5"

18.2b

7.3

4.67

5.40

15.6ub

g7.7u

65.3b

26.3u

8.4

4.78

5.70

I

uru't

78.2u

77 3ub

7o.Oub

20.2"b

9.8

4.85

5.77

1.09

3.21.

2.85

2.22

1.54

0.15

0.t2

v,lx v',lrt+dt:

nru tdtrdut ol uoill rfi u, m golo

nruudu{uto{ TVFA, mmol./L

d'rrdruto r n:novfi fr n, o/o wFA

d'qeirutor n:oln:fr oofi fl , o/o TVFA
A4A

d'neirutot n:fl urfr 5 n, o/o wFA

,truru1rj:Tmd'r, log cel.7m L

qiruruarJoi,dar',, l og cel.7mL

WFA = n:nttflufi :vur,rukii

15.0 15.4

78.2 79.5

7t.4 68.5

20.4 22.7

8.2 8.8

4.79 4.74

5.s2 5.72

Infr'raoraruniurifiturefiflndu6urriu6.rfinrruparn:vurryrvlndi6u.:riufiru firurvnd6llirlri'

fil3rrrunr:fiuldriavnr:doolpirorlatuvtrirumnrirrri'uo-rfiuraor.:lir]r.rfiu fi.rrYufi6.roroilrflulrar;24fil

n:".,u.rufl1:14u-n'Lun:yuvrrv!ururorTnri.raora'rufi'u$-trjunnrir.rfi'u lnfi16iurarffrtt#lfinrrrududro.o

*oll5rfiutulrr,rr1ro.,trlr"fr.tr*rv;nrurrnfiqrrl.rr,fiuoornfia'rrdruto{Il:fiuil1nn'jrv'l'xufrl
rvus d6, ui; --'----6r-y u 4 

'urixudrttav.rirluSuMal.tz et al..*av16Ylhl: fru [u:vdttfrarir talo nirnr: Luorur:tuta:]J tfll\ 1v r
(1991) nr.irlnfitdfuorur:zualeirr,5o6olrio114'r:liuluuavorur:{uvliouri'u finrrrr{rldutol

ruorllrflutuln:rouuayfin:uu?un1:ufin'lun:vlrrvguludn'lrlndlfii,uo.vr:ttuuttunlrfr aoprndoqfi'u

run ut at. (2002) frrvryjrlnurfil6'Yuo',rr:{u,ail a aYviu1rizuarl6m4.rndrIoulfitfli'uotar:du

ra5l.r 2 ni.rziu n1:r6il.ro1yr:dufirr{Juuudrtornrflutaro:nuavhl:fiufiaril1:nQndouaarul6'Lu.

n:u 11\.ruIrxruli"jlfr'nrrl rturiuro.rn:nltriufi:v u,tutdiruiflraufl ravf,'o?irutoln:oTvr:fioof,nrfil"fu

ao,ndorriu penner et at. (2009) fil:rurru'irnr:arfisrn:orttiliufi:vlreutpiiruruavfiodrun:oTn:fi

oofinrfi,fiurfiofr'mirdur16o.rtdirorur:durail lqurailrvoEjr.rEsinq6uorrar:dn'iundrnrflularo:m

t
rt
ir

I
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fil1'ltiln:.rairr (NonstructuraI carbohydrate, NSC) 6o rrrhiravrirnra ov"Lrilfiuvritjdrlilrafinrrav

zu6nn:oTvr:tiooflnlud'oritufilrndu (Dehority, 2003) f,'oairutoln:oov0finovrYu*rJ:munr:rfildu.

uioaoarrorn:rrln:fioofinrfiororn#ndrutosn:oirfiinrioudrsovnlfi filruri'irnruudrduto'l

$oilIilrfierravnr:2f;nn:qttrYufi:yuauleiiruovrLernrirrfiu urisiru'tul:vtrn:tolIil:Irld'rrravarjoi
!x,u

torito:rtnrLrrn6l{nurvu.irrgr.Juuuoryr:fiIntfiiu rirdrirorrflolornTrJ:Im:druavr,do:rlrifiuvrurvr

lunr:tioeroryr:lun:vru.r:rruu',nrin uoirflun{luo.rr,uunfiligoirlldlfi'truruil:vtrn:lrnfiqouravfi-" -n--' i

lvrlrvrrirn'rylunr:dotlaaruorur:rirl1fi#nifiu (Russel.l and Rychl.ik, 2001)

ornaanr:finu.ra11r1:0aIrJlilrri'uflnrfoarouaroarrrourrionr:fiuorur: nr:douTntuu lLav

n:yu?unl:ufin'lun:vrnrrg,rulriurnsirlrYu nr:taitorur:duluo'm:r O.5olo tolr]1rarinfi'rtolln lir

trilufirlir.*Tnruvfifiutd nr:ciouleirorlnruv uavnr:arFmn:nlcJlYufi:vurauldiruilrnn'irlndldiu

rfiurylrrurvlratora{rrfiorodr.rudur odxl:fimtr l:vtrn:torTrJ:In{rruavarJoitoludo:Thiurmnrix

irrrri,o*'r,fl.,druur;rJuuuorur:dlntdfu nr:6nurzuato.:li'uiilovrs{aoluavtfroorur:filfrrio
' dd') .;[;,,;,;,;;, ov a u,irfio1r{v,:ruzuafid'otourrn0rdu

il: vtr n : uunfr tB ulu n: v uu 1u : tilu ua v a]J : : nuv nr: Lu rua el a nt 0{a r

6A
nnnn::uu:un1n

oiii'utououncua'rfinlruri.rra3uuir,tr:rrui6'u uBnr:itrnr:uravlirrldr:lfiar.Jieluu::il

,rarivrurd'uqrur..lnu.fi {ariuar1u1ui6'u rouqrurirrin.rrul:?lnvrpraolutavfio.rlfrri6nlsnali ncuu.

t ) - i' ' {-r-' a au) 'a

rnun:etraori fiarilariufilynaoluav16odruruorr!avnrnrirll *avtolqru{nFnurnruLglvl!lnu'r

fl rgr,rrfi urrudrjrooirtf, unr:uoraoloudr rSohlddrud

ranar:drr6{

n:lr.lqd'n'5. 25S4. rioXaaf,firJ:ydril. n:lrJqdmi. http://www'dtd.go.th/ict.htm

fi,rn: xr{n1, fivYnti u.irzur uayrvriuvri xr{vr: udy.254t. nr:finurqrun",*rhtd'rtf,osfruto'rTndu

rfiorlvraTnu"[drniorn:v{ulilflr. :1u{]un?r}rfirrurirTn:rnr:rJiur-lllqrunrr1ndurfiol. anrfl

rir1.:f,niqua:ttorfl , n:urJqf,mi, n:vYl:?{tnun:uavavn:ni

H or r: : rurflru i. ZSIE.Tnrus r an i#r,iid'ur 16o{. fl !{ tYlY{ 1 : f, udvra'u 6tdl.
trv

ar{u arra6rt'u6. 2546.In:rnr:it'uravr[suurlnqnr.raldutfior-uolrTat6'u. nrurunun:nrani

lr,t rivr a r d'u qu a : rtorfl

auvr: qruluqj, quvrivr: nrulraqi, r:ivrd o:quo:qrd $aviiun'nd ar::ruf,. 2552. :ra'lrui{uafu

a1q:ni Tn:,: nr:i{anr:rufi rudolno::rtrfi , drfin.rrunolrluarir.raqunr:ii'u.

AOAC. 1995. Offtcial Methods of Analysis of the Association of Official Anatytica[ Chemistry'

16th Edn., AOAC lnternationa[, Washington, USA', Pages: 1141'

Brooks, M.A. R.M. Harvey, N.F. Johnson' and M.s. Kerl.ey. 20L2. Rumen degradable protein

supply affects microbial efficiency in continuous cutture and groMh in steers' 'J' Anim'

Sci. 90:4985-4994.

Dehority, B.A. 2003. Rumen Microbiotogy. Nottingham University Press, UK' 372 p'

J

a



Itrl
:r

20

Fan, y.-K., y.-L. Lin, K.-J. Chen and P.W.-S. Chiou. 2002. Effect of concentrate feedirrg

frequency versus totat mixed ration on lactationaI performance and ruminaI

characteristics of Holstein cows. Asian-Aust' J. Anim. Sci' 15: 658-664'

Ga[yean, M. 1989. Laboratory Procedure in Animal Nutrition Research. Department of Animal

and Life Science. New Mexico state University, U'S'A' 193 pp'

Goering, H.K. and P.J. Van Soest. 1970. Forage fibre anatyses (apparatus, reagents' procedures'

and some applications). Agriculture Handbook No. 379, Agric. Res' Serv', USDA,

Washington, DC, USA,20 PP.

Kamieniecki, H., J. wOjcik, R. Pil.arczyk, K. Lachowlcz, M. Sobczak, w. Grzesiak, and P' B[aszc4yk'

2009. Growth and carcass perfornrance of bull. calves born from Hereford, Simmenta[

and charol.ais cows sired by charol.ais butl.s. czech J. Anim. Sci. 54: 47-54

Mattz, E., N. Sitanikove, Y. Karaso, G. Shefet, A. Mel.tzer and M. Barak. 1991' A note on the

effects of feeding total. mixed ration on performance of dairy goats in late [actation'

Anim Feed Sci. Technol. 35: 15-20

National Research Counci[. 2000. Nutrient Requirements of Beef Cattl.e (7th Ed'). Nationat

Academy Press, Washin$on, DC. Pages: 249'

opatpatanakit, Y. and .J. sethakul. 2010. Natural Beef from. Thai Native Cattle: From Farmers

to consumers. in proceeding of the 14th AAAP Animal. Science congress, 23-27 August

2010, Pingtung Tairruan, ROC.

penner, G.8., M. Taniguchi, L.L. Guan, K.A. Beauchemin and M. oba' 2009' Effect of dietary

forage to concentrate ratio on vo[atile fatty acid absorption and the expression of

genes retated to votatile fatty acid absorption and metabol.ism in ruminal tissue. J'-Dairy

Sci.92: ?.767-BL.

Russett, ).8.20()2. Rumen microbioLogy and its role in ruminant nutrition' lthaca, N'Y' 121 p'

Russe[, J.B. and J.L. Rychtik. 2001. Factors that alter rumen microbiaI ecotogy. Science' 292:

ttt9-tt22.
Samue[, M., S. Sagathewan, J. Thomas, and G. Mathen. 1997' An HPLC method for estimation

of votatil.e fatty acicis of ruminal ftuid. lndian .J. Anim. Sci. 67: 805-807'

sAS, User's Guide: statistic, Version 5. Edition. 1996. SAS. lnst Cary, NC', U'S'A'

Sethakul, J., Y. Opatpatanakit, P. Sivapirunthep, and P. lntrapornudom' 2008' Quaiity under

Production Systems in Thail.and: preliminary remark' ln proceeding of the 13th AAAP

Animal science congress, 22-26 September 2008, Hanoi, Vietnam.

Stokes, S.R., W.H. Hoover, T.K. Miller and R. Btauweiket. 1991. Ruminal. digestion and microbiaI

utitization of diets varying in type of carbohydrate and protein' J' Dairy Scl' 74: 871-81'

Van keuten, J. and B.A. young. 1977. Eval.uation of acid insolubl.e ash as a neutral marker in

ruminant digestihriiity studies. J. Anim. Sci' 44: LB2-185'

Van Soest, p.J. and L.H.p. Jones . 1968. Effect of sil.ica in forages upon digestibitity. J. Dairy Sci.

5L M4a-1I648.

I

I
c
lr



t{
2t

Van Zyt, J.G.E. 1990. Studies on performance and efflciency of pure and crossbred cattle in an

arid bushve[d envlronment. Ph.D. (Agric.) Thesis. '.Jniversity of Pretoria. South Africa.

Wanapat, M. 1999. Feeding Ruminants in the Tropics Based on Local Feed Resources. Khon

Kaen Pubtishing Company Ltd. Khon Kaen, Thail.and' 236p'

Wanapat, M., N. Nontaso, C. Yuangkl.ang, S. Wora-anu, A. Ngarmsang, C. Wachirapakorn and P'

Rowtinson. 2003. Comparative study between swamp buffa[o and native cattle in feed

digestibitity and potentia[ transfer of buffato rumen digesta into catt[e. Asian-Aust' J'

Anim. Sci. 16: 504-510

drj:vlutri

r;olun fiari'uvii, rond'u uri, imiqvrd n.:rifr'lruv uauvvt-ur!: lJ::n. 2556. ,ianr:Ltan{oonto{.
. J 4 u . Yv s -'l& .d u !' '4-ttY- 6t'

Infiuufiolfiu{uviri'llnanr.ralnuqfruufrorxutolfiatnuN0LoSu0'lY1:tt1J!rt1{6'1. tu: n'ri

"J:vrllitrnl:#rr?nlfiori*virtrfi n{rd z, nuvtflurr:flrani lrarivrurduunuqr:arani

fl5.iLvtYrl. iufi rr - 13 fiurol 2556.

?

,

t
c
:r

t'

User
Oval




