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aunanuandivuald Taedume wondufed seozdSudnd (adjusting period) ¥1,5U5U
3 4
dosdlifunetuamwasndudvanazomisuiu 14 Su luthatiungynadldsuemislungy
ATUAY (control) 528 ¥INTINATGY (experimental period) UnznAA2 ATV IMISATIMUARY
o ¢ w b (o7 ks g ) A = da wyr o
vinwud Tasdsummhvingy shimsnudeyadss q fe USunaommsanulddeiu ms
{ 3’ @ ° 3 ar [} @
wWasulanimings  wazgdhimanudlediudon  veunarnnnszwizniin daanzuazya
Pdaigamovosnisnaaes
21M5N 1T luMINAaDa
Y ¥ Yo o a ~t P= I~/
msliomstumugasundainanesdnsnin 5.1 Taslionns 3 gas Taouoniilu
Y Y Yo ) Y q Y g o . q Y
911591 tazemIsneIu Insuwendag lasungmws Ina s ITuumanR (ab libtum) In

91113 Tuaadn 8.00 1. uay 16.30 w. veayniu Tavomnstulungunaassvz IduSua 1.0%

YOI NAD
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- v a Aq Vo o A a s d o
ATI NN 2.1 mqﬂ‘u%mqmmw13‘vflﬂm’;m’namﬂwmmumﬂmmamTﬂmu 14 L‘IJEJSLCB‘LW]

19w, % Taguia 0:100 2575 50:50
Frmamaui 0 10 19.8
mnud)enay 53.5 46.15 39.0
$1az@on 12.0 12.00 12.0
T ERIETE 15.0 12.50 10.0
mndu 10.0 10.00 10.0
ﬂ?ﬂlilWHﬁ 6 6 6
U5y 1.3 1.15 1.0
Az 0.2 0.20 0.2
Y1uv17 0.5 0.50 0.5
Ao 0.5 0.50 0.5
Premixed 1.0 1.0 1.0
590 100 100 100
matiudoya

s 1 i as 1 4 o = o
M5HUAI8E1991M15 FuRufIBd 10 IMITHENY Laze sy el T3 s 1z n
pensznoumanil Ao aguis Dry matter(DM), 181 (Ash), Tals@uneiu (CP) auiTuiasgiu
AOAC (1985) uag¥1 neutral detergent fiber (NDF), acid detergent fiber (ADF), acid detergent
lignin (ADL) 91035115484 Van Soest et al. (1991) Tufini/Suamsfivemisiune fuyniu

I a o 9/ 9 a A o ¥ 9 9 o
as13adsnamsanldemsnonunazermistuimaedeiuneulieomsidn Taonisih
qs: = = ) 3‘ @ Y 5 1 9 ] 1

1MINuaRmaoNFIhmln 1991115 2 AF9 B299511981 7.00 . 1AZFINUIG 1381 16.00 U,

Y o P os’ W o & :J @ I ° Qs o' Y 1
Tunnmsnasundaniimindwoumzmmsyaimin dudszdimn ddamluassnou
9 o o = o ) a Y g @ Qs 3
Tdomns Srnamdasnimsniydu e, USuamsiuldasthminduazdss@nsamns 19
' 3’ LY I @ [} @ { & a
pimsaniimings 1numetiudeaddaigaiovesninaass a. a1 03,6 2 Tuanda

8 4 o a a t [~ o
ms Itens wehimsasanlSinagse myiauazguiR e unaannm sz ngdn (umen
U o § o a o
fluid) guidtvpuMaINAnTzIzrIRvesmzuAazi ludUmigameuoanisnaaes Tavaz
o o o o WY ) o o o a e P

nsedtt o 92lush 0,3,6 ndeansIiormnidh udeeniuesii ldmseivnen Tuily
TuTasiou (NH,-N) 10035013000 (Bromner and Keeney, 1965) na lusfufiszimodio uaziiy

%11&31@51&‘1/]? §1au3T direct count (Galyean. 1989)
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o d )
MIINTzHYoYaNIana
= t4 an <3y t
WATIEHHAN AR A0 Analysis of variance (ANOVA) nazilSsuinsuanuangig
' A g ' = ?Y A . ]
VIR U AL IUHAAT NI MUUAAIYTT Duncan’s New multiple Range Test TaomslaTysunsy
SAS (1996)
MODEL: Yij= L+ Ti+ €ij
4 L a ot Soa A4
1ii® Yij = mdunananinuain 1, 509 jiie j=1,..r
I = overall mean

a oA ] =4 3/ 4 d‘ A :
TI= ONFWAIDINANTIUR () N itho i=1,.. ¢

€ij = Error

= P 7 Ay a Yy o
2.2.4 msanywavesmsnaunullsiuainmadunaesnonszanulugasermsiun
FLAVANAAY

o

Fninaaoa
A v sA A -~ A & z o ~
wwziegnuauWugiuipwazuosInawdouey mavilszinn 7-8 Kiou Mminmay
Yszuin 20+5.0 ATanSy wiad] 4 @2 uazmeniio 4§71 591 8 &
NINABDIN 1 NIUNUNITNABDIIDY Double 4x4 Latin square design Taofiiladunis
v o v o o o o a & & 9
naand 4 1998 K11399NTNUUANUNAADIATEAUNITNALNUY 1UTAUIINNING AN ABIATY
Aszauu aauanalunisiai 3.1
P P o A ] a oy g ]
215N UuR 1 (T = naunuldsaunnmndurassdionszduulugasemsiun
a o
seau 0 1Wosigua
4:; p=1 0'/ 24 Ea =y 1 g 9 ‘d'
91M15MAARIUUN 2 (T2) = naunulUsauninnmingadesdisnszsdutulugasemisyu #
o o 4 o
a1 25 1osue
P =1 o 24 gy =y + g 9 ~
IMIINAABAUVT 3 (T3) = naunuldsauninmindunasintonszduiulugasermsvuin
o o '
sea 50 1WosIgud
- o o 2 9 o Y A
2IM1INAABILVVN 4 (T4) = naunuTsaunnninduvaosdionszduilulugasemsyudn
1% o o 4
501 75 1osiua
msdamsdainanes
° ¥ N kY V] =4 4 9 usj £ A a T ] 9
Wimsaeworsung laolde le Tauling wisuiaRadaiiu 199, 8 neudinunaaeg 1
as L4 :»I 1 1 Y @ o ' s :’ g o
dded mimiluguunzisazdilunendeifod e msuenupazdmdeuthazeralinu uas
' I={ 1 1 o 1 =
HUININARDI00NITU 4 B19IDINITNANDI (period) ¥I91281 21 T Taoussooniduszoza,

o o o o w o &R v o a9 Y o { o
MsUsuaad 14 Ju MFAIVUNTUUUNUBAFY USUTAIVUNTUNUNUOATFY 2 TU MO UINY
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fodruilunar 7 u luusazdrana ienaaeens uniles19291mMaa89 nWZLARZAI9ZYN
C; o ﬂ‘ ] 3’ ar :/’ Ll a d’
nlasuliSugasomisouTaslddnin suasuia 4 92a0m1mInaass AIIwh 3.4
o1 sl lunanaaes
g v @ o g 3 o 7 Ry
pmsildlumsnaaesiaiilugduoovesermisdu (concentrate) Taudainnda a5y
Y v oog oA = = o
v uwa Ina i auiliue 115 ney (roughage) 0U1IANN (ad libitm) DIWAZIDIAVBIBINITAY
P g 2 4~ oo o oA - I3 P
199 3.1 Tugasormslunmsneasnsail Tlavushdiay e Tsaunoiy 14 wlesiud 3a
8 o 1 w1 g o G Y ] I3 {
THumgnaasldsuemsnaassluig 14 Jureuiunsuumveddulasldiuediudui uaz
1 a =] @ v o4 a g s 7 a
Tugs 7 Jugatisvesmsiudedeidunsuuunuedady 1oy 8o wediiudvesmsnu

18 Taousiah¥orms 2 a1 Tuaeud 07.00 1R LAz 17.00 WK

' k4
M9 2.2 IagAavuazdaulznauveIgaIRIMITNAABINY 4 §ATNITNANDY

o A DINTIINAAD]
Qﬂqﬂ‘u d o I d d d o d d o d
o wostiiua 25 wesidun 50 lesiiua 75 iesiiun
:’ s I'd
1siuthay 0 0.3 0.4 0.8
AU alenag 66.4 61.9 57.58 54.9
GG 10.0 14.0 18.0 20
MAHUNADI 15.0 2 7.5 3.8
Aszautlu 0 3.8 7.5 11.2
N1NYIAa 5.0 5.0 5.0 5.0
gizy 1.9 2.1 2.32 2.6
fuzau 0.2 0.2 0.2 0.2
1nAD 0.5 0.5 0.5 0.5
Wi ina 1.0 1.0 1.0 1.0
593 100.0 100.0 100.0 100.0
[x3 9
ﬂﬁ!ﬂ‘ﬂéﬂﬁ)?&ﬂ

o e ey v A A g ] o o o a a gy

TuindSinaermsild uaziimde lunewduaziduyniu AuadSuumsiuldves
Y 14 1 o o ¥ a Yo £ i} o o n ¥ a
Faquialunaaziu Sruraldnnmsiuldiaquisveandaziu At ldonnaunisUsun

msnulddeiu (Faguits, DM)
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YSinamsauld = snaemsldaeud Gaquits-USumeimismensudn (Jag
ui)] + [USuaennsldnewiu Gaguiv-USuiuemsmasaou
=4 [

1 (Faguina)]
Y v v o4 o ' o A oy qa e
MSIAUAI061901113 JUINUAIBE1901MITHEND LAz 1M1 Uu e 1d3nsedm
p9A15zRDUMUATl Ao SAQUITa (dry matter, DM), 101 (ash), TUsAUMI (crude protein, CP)
o et a o s = A ¢
uay lugiu (ether extract, EE) 1135189 AOAC (1990) IATIgrntosalssnoumaniiveutoly
v A g A 1 { o o g 4 ~
1aun wolvn luazarwlumsveniilunaranTomiasad (neutral detergent fiber, NDF) 1galef
] A d a,
Tdazarwluaswoniitunga (acid detergent fiber, ADF) @14735n15909 Goering and Van Soest
(1970)
fuveanalunsuwiz g luaoudnuediui 21 voaudazsweInisnaasd lay
g ' q g o
Rudediavsunadlunszmizgiuu (umen fluid) Taold somach twbe conaslldinszmiz
Tavdndviedoudioguinad1unaleswsInszimz i (dorsal and rumen) #AITIGAVDAUNA?
¥ 0 1 I :l 0311 2 o P ' q ¥
Taold vacuum pump ®onWY taziimsguinuihguu 3 a5 o Tudarluan o (nounslv
@ i o o = y o a
911115) %2 Tue# 3 ndannldorms lunewdn uazdr Tuei 6 Wughwargaie duludsuins
40 - 60 flaaans Jamanuiunsa-A1a A101A509 pH/itemperature meter LWUUTUIN (Mini Lab
@ LY Ao ) 1 A
TSFET Model 10120) viuftuazanfuiindoyaiiald simiunsesrmdivnuie 4 swiull
Usvann 25 Hadans udmeadionsadaysn (6 NH,80,) Us1as 2.5 Haddaas(ludandou
v v 1 4 oo @ = s a Y
rumen fluid 10 €U 40 6 N LSO, 1 @) enyadfisernisndnuesydunid udnilily
o X A & ) = A a g
W89 (centrifuge) NAIIWLTT 3,000 5O UABUIN Lflumm 15 UM iumwmmm‘lﬁ (supernatant)
g T~ = ° 4 o 1 (&
Au B ludiunsudagungi 20 ¢ e l3imszinwen Tudle - TuTasiou (NH,-N) Aoy
a, o a 1 P2 2 = L4 v A
A%A15ATU Bromner and Keeney (1965) tazthwoamatondiunilah ludmsizimnsa luiiud
semu'ld (volatile fatty acids VFA) niaazdan nialwsiloiin uaznsadainin Inoldinies
High Performance Liquid Chromatography (HPLC) (model RF-10AXL; Shimadzu) MUITU04
Samuel, Sagathewan, Thomas and Mathen (1997) wazaiuh 2 ihwveumarlunszimizgiuu
Ysmas 1 Haddes ldasluviafiussyensazarorosuidu (10% Formaline  solution) M
a a an [} A Y Y o 5 & s @ e a IO o
Y511a3 9 Tadaaswiviamenaulfididu nmiuah libfusmaugdunidaeliauisos
Y09 Galyean (1989)
4
Y @ 1 a g o 1 o
uyaunznada Taode Inaaeseguuns Aoy uazinuyanIvuaLdaz iy
o o oy [ :]1 1 o 1 g = 1w o '
(total collection) HdhimsFaimiinyaninuavowuaaziu Tasguinuaadeiu 7 Ju Tuaas
o < X o Y Y g
Ui 14 G921 vouwArNnaIMsnaaod uazimimsagnindiya itz guiuya 5

J a 4 ' <t ar ° ' I 1 ' 0 = o
wosiiud ldguueniiusied vinsuayasenilu 2 dau Tasarumsmirleungamgi 100
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‘c w24 Tua e Sinsizrim faguisluyandazase daudi 2 ldeufigungd 60 'C um
< Y o 1 a s & a I3 1
72 4 Tue udanh huaduaszunssvina 1 Hadwas wieth hiimnzimdiudszneuves
¢ v v =5 [ a a o LS
Tnaugaiag 1dun DM, Ash, CP, NDF 4 ADF 151fodfumsims iziomisuas iins iz im
msdos1da1u3Tu0e Schnieder and Flatt (1975) Taogasnldlumsdnm fie

n1stes ldueaTnauz(©%DM) = Invuz luo s (dM) - Tnauelua (DM) x100

Tnwugluons(Dm)
<4 s ¢ d 1 ° 1 =) v o ! 3 [
udaanzuwend Mmsguinudedeiloadz Rusw@siduiumsguiuya Taglos
[ ] a a s = s o o (=]
soafuilaaiznseglansuuunveddu wunsadayin Wudu o7 nlosidud ludunuilaag
@ an 4 o oy <3 ' o ' 4 o
Uszu0 80-100 Gadadns todsuliidaangdaanuunsa - a1 dina 2-3 wedleaiuns
qaydo voanen Twde himsialsmmsvosilamay ludesessueglans ununvedduoinuneg
o @ g o L ' 1 d 7o @ =
nnanadu Tuaae 7 Sugamolunnassvesmsnaaes uasguinuilaaiy 5 wesidua voan
w1 q v W 9 g Y G ¢ [ o Y aa = ° A (Y
dune luuwgnaavudazd huunu e lvasy 7 34 Tuguangungii -10'C lensy 7 Ju
o a : Vo w v o 3 4 o
ilaanzinue 3 luuday Tunn pool guiu'l3 50 nlodidud vosllaangiiviinisney uds
Q < 9t ° A o = 4 = W& = act :
wwunu 139 -10°c el dmsizdmlsma luTasiau Taeds Kjedahl method (AOAC, 1990)

v o o 1 o ar 31 @ o ° o o
Yahwilnuwe newdaunaast uaziimssahmindulszsmn 1 dladluaou

5 ' A = i S $ o, 2w 4
11391 07.00 U, ﬂ’ﬂiﬂﬁ@Wﬁ?i edamsiasuutlasvenimings uaziferhaniming

3
o @ W

TandnamdSnamsiuldlumiionsuaeu (g/a), Wesidumiming (%BwW) uaznfy

Aen lansuiminduuunuedn (g/kgBW"")

A Y oA i

wudedhiuaoaluiun 21 vsauaazadIaa1nIInanod lasmiziidunoadinne
(jugular vein) 1810, 3 uaz 6 ¥ Tuandalieonnnsluaewdn Uszinm 3 Haaans luvasand
a B 4 w Y 9 y i . = 5]
18UWITU (heparin) tWotlosfumsudediivoudon nazti luiumdug (centrifuge) N335
' o at ' Ad A o w W v a o A
3,000 souARUIN a1 15 N gauRmza IR AU 1ANga gl -20'C e
=y ' = = Al
”;Lmwvmn}smmmmgmiummmﬁm (blood urea nitrogen, BUN) 914735903 Anino and
Giese (1976) Tnold spectrophotometer

;

MIAATIEHVONANIADA

R

hdeyan If3nszdauneilsaunny analysis of variance (ANOVA) ATULAUNS

NADYIULY Double 4x4 Latin square design

ey = d
2.3 ABMIAUNTIZHYBYD
¥

HAMINAADIN lan I A MsSsuounnuiena1amadavosnunde Tag 14

Duncan’s New Multiple Range Test (Steel and Torie, 1980)



