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Abstract
The objectives of this investigation were to examine effects of high fibrous feedstuft and leave as
fiber source in total mixed ration on in vitro fermentations, feed intake, ruminal fermentation, blood urea
nitrogen, nutrient digestibility and chewing behaviors. This research was divided into 4 experiments. The
results revealed the following information:

Experiment 1: The objective of this study was to determine the effect of non forage high fibrous
feedstuffs as fiber sources in a total mixed ration on gas production characteristics and in vitro fermentation
using an in vitro gas production technique. The experiment was designed in CRD with five replicates per
treatment. The fiber sources in the total mixed ration were rice straw (rt-TMR), tomato pomace (tp-TMR),
palm meal (pm-TMR), dried brewer gain (db-TMR) and soybean hulls (sh-TMR). The results showed that
kinetic gas production, in vitro dry matter digestibility and in vitro organic matter digestibility, were
significantly different among treatments (p<0.05). The soybean hulls as a fiber source in the total mixed ration
gave the highest IVDMD, IVOMD, and gas production parameter. /n vitro fermentation end-products
consisting of NH,-N, TVFA and pH were significantly different among the treatments (p<0.05); however, the
pH values were relatively stable at 7.01-7.16, all treatment means were within the normal range. NH;-N
concentration was in the optimal range for rumen ecology microbial activity. Future research should

investigate the impact of the ability of non forage high fibrous feed to replace forage in intact animal.

Experiment 2: The objective of this study was to determine the effect of non forage fiber sources in a
total mixed ration on feed intake, nutrient digestibility, chewing behaviours and ruminal fermentation. Five
Brahman-Thai native crossbred steers with an average initial body weight of 188+16.56 kg were randomly
assigned in a 5x5 Latin Square Design. During each of five 21 d periods, the animals were fed five total mixed
rations that varied in the non forage fiber sources: 1) rice straw as fiber sources (rt-TMR, control), 2) tomato
pomace as fiber source (tp-TMR), 3) palm meal as fiber source (pm-TMR), 4) dried brewer gain as fiber
source (db-TMR), 5) soybean hulls as fiber source (sh-TMR). The results showed that feed intake, crude
protein digestibility, chewing time, total number of chew and ruminal fermentation were significantly
different among treatments (p<0.05). The palm meal as a fiber source in the total mixed ration has negative
effect on feed intake and chewing behaviours, although enhanced by 5 % of long hey fiber. However, tomato
pomace, dried brewer gain, and soybean hulls can be used as fiber sources in TMRs, when enhanced with 5 %

of long hey fiber.



Experiment 3: The objective of this study was emphasized on effect of leaves as fiber sources in
total mixed ration on in vitro fermentation using in vitro gas production technique. The experimental was
designed in CRD with five replicates per treatment. The fiber sources in total mixed ration were corn cob
(control group), Burma padauk leaves, rain tree leaves and Siamese rough bush leaves. The results showed
that the kinetic of gas production and digestibility were statistical significantly differences among treatment
(p<0.05). The corn cop as fiber source in total mixed ration gave the highest potential of extent of gas
production. However, highest rate of gas production and digestibility were observed in the Siamese rough
bush leaves as fiber source. Ruminal fermentation end-products consisted of ammonia nitrogen and volatile
fatty acid were significantly differences among treatments (p<0.05). All treatment means were within the
normal range. The pH values were relatively stable at 7.0-7.3. The results demonstrated that Burma padauk
leaves, rain tree leaves and Siamese rough bush leaves can be used as fiber sources in total mixed ration.

Importantly, leaves are abundant and available for feeding the ruminants in dry season.

Experiment 4: The objective of this study was to determine the effect of fodder tree as fiber sources
in a total mixed ration on feed intake, nutrient digestibility, chewing behavior and ruminal fermentation. Four
Brahman-Thai native crossbred steers with an average initial body weight of 233.3+13.09 kg were randomly
assigned in a 4x4 Latin Square Design. During each of four 21 d periods, the animals were fed four total
mixed rations that varied in the fiber sources: 1) corn cob as fiber sources (C-TMR, control), 2) burma padauk
leave as fiber source (B-TMR), 3) rain tree leave as fiber source (R-TMR) and 4) siamese rough bush leave as
fiber source (S-TMR). The results showed that feed intake, crude protein digestibility, chewing time, and
ruminal fermentation were significantly different among treatments (p<0.05). Dry matter intake of animal fed
R-TMR, B-TMR had higher than S-TMR and C-TMR (control). In this study, R-TMR had lowest crude
protein digestibility. The number of chewing had highest when animals fed B-TMR. At 2 h post feeding C-
TMR had the highest NH;-N, when compared with other TMRs. The fodder tree as a fiber source in the total
mixed ration has positive effect on feed intake and chewing behavior. Therefore, fodder trees can be use as

fiber sources in TMR, especially when acute shortage of conventional fiber sources.

Key words: Total mixed ration, fiber sources, feed intake, digestibility, ruminal fermentation,
beef cattle
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1 o o J o 3 o 1 3 o
danailddadlasuInrvusgaiudoandoany Loest et al. (2001) wuinddondumuann?
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AudnyuzmIRaaunauazmidos1d luiasanaaes

NAUNARDY’
SEM
-TMR  tp-TMR  pm-TMR  db-TMR  sh-TMR
AudNYULMIHAAURE

a, mL -2.99" -4.62" -4.37" -1.22° -10.41° 0.94
b, mL 109.23" 90.79° 98.14° 98.14° 161.25" 5.39
¢, %/h 0.034° 0.056" 0.057" 0.044" 0.030° 0.00
la|+b, mL 112.23° 95.42° 102.51" 100.99% 171.66° 5.97

mydoeldlurasanaana (%)
IVDMD 77.58° 76.61° 80.93" 80.07" 93.37" 1.19
IVOMD 79.15° 78.27° 82.27° 81.36" 93.27" 1.14

ab,c

o o { Vo a o ' | Ao o w aa & 1A
 fdnpsiuanaaiulunnadoriunanaeseivedAgneana (p<0.05), 'r= 1dvhaduiluuwauge lo, m= 14nn
S 1A s 1A s A 3 o <
wziomaiumautely, pi= 19mmhauiuuvautele, do=1¥mnibesiuunaute o, sh= 19laenfumaadundeuily
A 2 ' A P ' Ay Y iAW ' o a 14
unautels o= drunansaazaield (mL), b= diuh lianseazare lduatidnenmlumsdesanas, c —dasimanauna,

v
o a [ o
(lal+b)= fneamlumskaaunanavun

o v 9 ~ o A
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13 10 g nNuana19n Y F9aI1MTd0saasLaz YD LUAYBINTEosa 18U 11 aia
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nszUIUMIHEn lunasanaaed

NYUNAADY
SEM
-TMR  tp-TMR  pm-TMR  db-TMR  sh-TMR
pH
0h 7.07° 7.11% 7.14° 7.08° 7.16°  0.01
3h 7.09 7.08 7.09 7.07 7.09 0.0
6h 7.07" 7.07" 7.06" 7.04° 7.09°  0.01
9h 7.08° 7.06° 7.05° 7.07" 7.07°  0.00
12h 7.07° 7.02° 7.03° 7.01° 7.02° 0.0l
o TudeluTasau (NH,N), mg%
0h 19.70° 14.97° 21.84° 18.83° 21.81°  0.55
3h 24.74" 17.20° 29.34° 18.05° 22.69° 098
6h 20.77" 14.09° 19.19° 13.42° 21.70°  0.78
9h 22.45" 14.86° 20.72° 13.47° 18.22°  0.71
12 h 24.82° 15.18° 20.99" 14.86° 21.36"  0.84

"= Mhetaduendatels, m= I¥mauz@omemiuunausely, pt= 1Famnathdauduundubels, db= Fmndesidu

A 3 o o 1A
unaudele, sh=1duldenfuaadimasaiuinadele
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M13190 3.5 (91D)

NYUNAADY’
SEM
-TMR  tp-TMR  pm-TMR  db-TMR  sh-TMR
ﬂi@"lmﬁu'ﬁizmﬂiwﬁywm, mM
0h 36.80" 38.40" 36.18" 47.26" 3028"  1.70
3h 43.08 47.75 39.88 43.57 3975 138
6h 57.85° 60.31° 71.38° 64.25° 4579 1.80
9h 78.03" 80.74" 52.18° 74.10° 78.77° 225
12 h 79.26" 76.31° 58.46" 48.49" 71.39°  3.68

"= Mvhetaduindatels, m= I¥mavzi@omeiuunausely, pi= 1dmathduduunaabels, do= 1Fandesidu

unagdeley, sh=1ldeniumaadumasailuumauels
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o J aAy Y o ] o o
esalszneumuniin laundnnugasemsnauduioglinnu 5 gas lasdom
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o a L4 . . . . ®
m”lﬂamawwmgﬁa“luﬁeﬂTﬂﬂGlef' Stanbio Urea Nitrogen (BUN) (L1qu1—UV®) Procedure
No0.2020

v A 1 [ o o a dy 49’ o
Tuiud 18 1ag 19 Y9IAAFNNTNAADININTIANGANTTUNSIASUDD9 AsNTIY
v Y Y Y Y
dungnganssuaasaneiuiIuaivlumsmevaeivemsuaziuaTelumsife,

Y Y 1 k4 v v v
vazReudedldasoniudmiuasuaziunar lunszuiumsnumMsfedsmasanaed
Fuiorhanfiuiuaaig 9

a d aa 9 A 9/03: ) 4
MAANTHEMadn:  Joyan lanamuanimninaasuiwuaszianuulsilsin
o [ [ a
TaoTusunsuduSegy) SAS (SAS, 1996) ldumumsnaaewuuy 5x5 daqsaaauuaz
nfSeufisuaundelag Duncan New’s Multiple Range Test 1Ag9ZU@AIAIINUANG 11D
p<0.05
a 4
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woloiuesdilsznouegge (Chumpawadee and Pimpa, 2008)
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Ay NAUNAADY
-TMR  tp-TMR pm-TMR  db-TMR  sh-TMR
Wt (duvine, 5 Sudmag) 30.0 - - - -
MANLIAUBINA - 50.0 - - -
mmay - - 50.0 - -
mades - - - 50.0 -
Waenfumdadunaes - - - - 50.0
vhatn (lddw) - 5.0 5.0 5.0 5.0
mMnhdu 40.0 28.0 26.0 28.0 26.0
ﬂ'lﬂ‘ljl'lﬁ'lﬁ 6.0 5.5 5.5 5.0 5.0
$1az1000 20.0 10.0 10.6 10.5 11.0
INfo 0.5 0.5 0.5 0.5 0.5
Yuv? 0.5 0.5 0.5 0.5 0.5
g3y 2.6 0.1 2.1 0.5 1.7
UIBIG A 0.5 0.5 0.5 0.5 0.5
593 100.0 100.0 100.0 100.0 100.0
o3& 1szneumanil
Taguits, % 96.5 94.9 93.5 93.9 92.5
18, % 9.6 10.6 7.0 10.6 8.5
T1ls@u, % 13.0 12.8 14.4 14.3 15.0
HIT9L5aNDF, % 36.4 35.4 37.4 39.1 427
anlwwaglad, % 29.2 28.4 29.4 35.9 34.8
aniu, % 8.4 11.7 7.2 5.6 4.4
Tnsuzidon Idiamua* % 66.6 65.9 67.4 66.6 65.9
WEILRIF52 Tom 8%, Mealke 2.4 24 2.6 2.6 2.7
unAFON*, % 0.4 0.4 0.5 0.4 0.5
Woavodax, % 0.3 0.4 0.3 0.4 0.2

Ay o
*m‘w"lmmmimmm

1= Mvhetaiuuraasels, m= Manuz@omenilunnaasely, p= Mdmathdudiuuvaadols, do= ldmmdesiiu

A 3 o & A
unawtele, sh= 1dnlaendumaatumdeuilunnautelo
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Psmnamsiulduazmsdedldvedlavus:  a1519 4.2 naaalsmanmsaulauas
Y v
anvaninlumsdesldvesosnauduiazilulaide Tavinluudafidhionmeons

[ d‘da a a a A Y [ rr’dy dy ] 1Y
Wa1ﬂﬂﬂﬁ]ﬂﬂhf)ﬂﬁWﬁ@]ﬂﬂiM1ﬁﬂ1§ﬂuﬂuulﬂclUﬁ@Dlﬂﬂﬂlﬂﬂﬂl%uﬂmﬁﬂ}JmZ‘VINﬂWEJﬂ'I‘WGU’EN

'
a a

4 1
9113 Tagavi ldnauuay Inrvuzluemis anmsnaassiinuiunaudelolioninase
a a 1 { < J 4 a a { <
Ysuamsnuldlagmwiz nquildmnihduiuuvautelodsuanisiuldnuaauiy
11128 kg/DM/d, %BW 1@z g/kgBW'~ imidiniinguauedeiiisdagneddaiiesannn
= 3 X o Y A A a a o ¥ =< Y dy o a
haudeymadngai lvtiwe lenilscaninmaiaredadnainmnaaeiasimsasy
4 73 o 4 o
wolordueinevhesdrnd ) 5 iesidudlugaseaietlesduilymguainussves
v 1 1oAq Y I VA o o Y A a 4 o
dninaaoauae s lunguilnmnihdudunnasge ledalinaildsusmsnuldaad as
Al v gy ) ¢ 1A & Ao 5 a S o q ¥
vinmanaaesi g miaulanmsldmnihandunnasselodunidszansamd i ldms
dy o 1 1 o A 9 1 1 1< " v o A Y A 9
ABIRINIINGUAIVANAINT 19N 4.3 Areuad1e lsnamnundainaaesn Idsuemsnly
A =4 A Y < o A I VA a2 (A a 9 1
mnuziond mnbesvazildenjuuaanunaouduunautelelilsuisnisnu’laly
! ' 2 dowa ] A a g A v 2 o A
HANANINAGUAIUANFIT I UM Ismnuzwema mnibosnazinlaeniumuantnnaed
<3| ! 4 o a3 1 J a a %
Wuunaadeleluommsnanduseglamnsaldlalaeg lunsznuaedsummsnuld ¥ NRC
o 1 o o v 9 1 73 A qu Y
(1989) uuziNszaumissalugasemsszauiganisegi 25 neodidgudaie 1do1misdu
' v A v v A YA v v A 9 VA ~ ] (= v Y A
v msdaiuale Idivomsdaiuaiie 1dunautelon lilanye msdaidouniy
@ v Y J 3 4 o o
szaumiuaad Il lugasomsdszum 7- 10 wosidudainduz1ived NRC  (Grant,
9
1997) UBNINUU Gencoglu and Turkmen (2006) wulsamsnu ldiransgnunnIzaU

a A

A Aa q 1 1 A v Jdo Qs}l A o o
Lﬂa"lamﬂizﬁmmw"lu"lcmmawmwmaWiﬁﬁmmuummzmmmqmmmimeamﬂgﬂ
9 o =R & [ Yq Y A A a a ' ~
ZADIMTNDINAANYUTNIINMENINYDIDIMS 1 1 TIe leni)seanTnngeedaiisane
m3dosldves Taguits dunieing uazmivea bitanasunanasenitenguns
NAADN (p>0.05) NANINAABIABANADIN Milis and Liamadis (2007) Gﬁqwui’@qﬁm%iﬂqa
a 1 ] 9 [ Y a A W @ J dy ] Y [
"liluwamamaaaa‘lmm’mqum UNTYING wazriurauannsnaassil higeandseny
mM3snaasdlurasanaao Chumpawadee and Pimpa (2008) FINUN ﬂﬁEJ"EJfJ]lﬁIGIIEJQ’QJJG]QLLﬁ\‘]
a A dow [ 1 A v o 1 [ ToA 9
wazdunIgIng lurasanaasananaNegutsdAyIznIngunaaod laglungunly
) o A

A < I~ VA A 1 9 ~ A
L“lJaf]ﬂ‘ﬁ'1JLﬂJa@ﬂ’JL‘I/?ﬁf]\1L‘l]‘L!LH’TﬁQLEJ?ﬂEI‘ﬂiJﬂWﬂﬁEJfJEJhlﬂGlu‘ﬁﬁ@ﬂﬂﬂﬁﬂQq\iﬂQQ D1IUBIIN

q

anuuanasenIludidaiuaslurasanaass uaed1elsfaunsges ldvealysan
uanased1eiitfedifameadn (p<0.05) szvIangunanes ieSenaeiledenidmanons
oo laveslUsAulugasomaruszauTdsanulugase1nis (Kawashima et al, 2003) unaq
voal1lsau uarsssumauealalsan (Milis and Liamadis, 2007) uazdaaiuvedlilsau

(Chumpawadee et al., 2007) Fernandez et al. ( 2003) Wy unavea 115z inanonsdesld
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]
1 I

E4 v
voTdsauninminaaesil nquitldmmhduiuuvaubelolidimsdosdveslusAugs

Q

~ = < 1T A a g 1 1 @ ~
NgadgeoaumaznugGaudilsznouedgaansen 4.1

v 4
M1 4.2 USinamsnulduazmsdesldvesInsuzvesonsnanduiagllulale

NgUNAADI’
SEM
r-TMR  tp-TMR  pm-TMR  db-TMR  sh-TMR
YSwamsan'ld
kg/d 5.7 55° 32° 53° 59° 0.2
%BW 28" 2.7° 1.5° 2.5° 28" 1.3
g/kgBW"” 106.2" 102.8° 58.9" 93.7°" 107.6° 5.2
mydos lduea Inrus.%
DM 55.5 51.6 56.5 50.6 53.8 2.1
oM 60.4 55.6 59.6 56.2 56.4 2.1
CP 60.1° 57.3° 74.7° 55.7° 63.8" 2.8
NDF 50.1 50.5 553 513 53.5 2.5

4 o A adw ~ o 1 g VA 3 '
iifo DM= Faguita, OM= dun3diag cp= TilsAu, NDF= miuwa, r= THhesdilunnasbels, m= ldmauzidomailuunas

iwole, pt= 1¥mmhauduunaabels, db= 1¥mnidesiduuwaabels, sh= 1Hnldenfumaadimaeuiiuunabely

a,b,c,d

faonysnuana iy lutuReItUIANANEI NI A YN 1EDA (p<0.05)

a dw g U d' 1 = a dy di’ 1 [ 1 =
NYANIINMIABIRRI: AT NUIVBNDINGANTTUMTIAYIDDIANANANBEN
[ Y
ﬁ’ﬂé'nﬁiymmm (p<0.05) T21INNNQY (CRERNAL 4.3) MInaaesenIulszansnInnIsAe?
dil Aa g . ] 1 @ dy :/l o JdAa o 3
wosnAaily gDM/min liuanaraiu narlumsifeanamua ludainaueswavduiagil
A 9 A A 7 d A A Y o ' v Jaa
Avhet17 mnuzwemavazmaiesituuvauge lela lnameanuua ludainnuenis
0 & A s R v A a & N
navdusegUnimnihauraznlaeniuudsdunasatluunasse lsinarlumsifgiandias
' A s A B 3 o A ~ 3 o ya A A A
NNquAILAUHeInInNIntauaenuuaaduraesNvuIaani Ivuse lan i
a A t; o Y 1 dy O'J 9 da' d‘ [ Y]
Uszaninmdnirliinanemsnerlasnaliudmarlumsiferszanauiioszauniiaya
Y
HAZVUIAVDIDIMITAAAY (Beauchemin, 1991; Grant et al., 1990) UONVINUUNUIWIATIUNIS
Y Y Y Y v
AenarNataza lumsnendealinNeen3151891UU89 Yang and Beauchemin (2006);
. 4 dy 1 a a 9 v LAY Yo
Oshita et al. (2008) tiipudasnarlumsnednelSuamsnuldvesmiuya lunquinlasy
o A 4 I oA = ~ A v d Aa
pisHanduIvgUnNnnthawduuvause lelagangaiisanndainaasannueInis
U dyd a a 9/.-; d' [ d' = o F= dy tﬂy .
nauilTuamsiulddiigaaiaisied 4.2 3eildinarlun1sifendo9 (min/kgNDF

intake) PINLAZUOATINTNU (gDM/min) FINANITNAADIADANADINY Beauchemin et al.,
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v Y Y 1 [ Y )
(1991) 1518911311 1uM5 1A ND DR HUIBVDIHITIsaN DU Ida N wo 1 urag

q

[ a 4 1 (% o A o o 09/’ Y a
ﬂﬁgﬂﬂlﬁﬂﬁlﬂq\iiﬂ\lﬂUﬁ%ﬂ']ﬁ"liﬁ@]’Jﬁﬁﬂﬂ!ﬂ']Wﬁ? FIUIUATIVOINITLIABIVAUE AUD I
9

Y Y Y v Y Y v
MWIUATIVOINTABUD DY 1UIUASIVINTIAsIaIa1 luN1TIAg1D09 AoUDINITN

Do

E4 Y E4
f?”lii’)ﬂ?)i’)ﬂll”l!ﬁfnlsﬂﬂ ’ﬁ"I‘Ll’J‘LlfﬂiLﬁﬂlﬁﬂﬁﬂuqﬂllﬁﬂ@]N‘VINﬁﬂﬁizﬁ?NﬂQMﬂﬂﬁﬂﬁﬁ\MﬁN

D.

[

9 E4 9 E4 Y
7 4.4 UIUATIVOINITLAY? iloWHUUﬂi‘yﬂﬂlﬂﬁﬂ”lilﬁ83L§64@6ﬂ5ﬂ1mﬂ15ﬂu1@9{ﬂ16\1Nﬁﬂ!‘ﬂfﬁ

9 9
o v = 1

UIUATIVOINMTIASTBANIUDIMITHAZ 1L IURoUAD NI DU TdvpImTIrauanA 19081

A v o w aa o 3 dy A o oa ] A
HUIF YN WADA (p<0.05) mu’mmﬂumimm%mmm’ﬂﬁmﬂu DISHENA NS5 UNT

U

s A ) 3 @ A g v A o o ' 2 <
ﬂ’lﬂ‘]J’lallLLagLﬂaE]ﬂTIlILlIﬁﬂﬂ'JLWai’]\uﬂullﬂﬁ\uﬂi’]llﬂu'f]ﬂﬁ]’]ﬂuuﬂQWU’J'lna’]eluﬂ’lﬂﬂﬂ’)ﬂi]g

o JdAAa o A s A 9 3 o A 3 A
anasludainfuermswaudusagininmnihaunaznlaenqudadurdeuiluuvauele

=& Y1 o o Aa o d A s A ] 3 o A a3
Fama ldNdainaassinu omswaudusegUninnihaumaznldendiuwaaturaouiu

U
Y

VA ~ ' = A = Yy A A 9

uviauds leaziinansznunigauaenisimendednauiazinmsasuee loduendszana 5
AR~ 4

Wosisua

4' a dy ay ay Al Ya o ' a o
M19519N 4.3 N1TNUDING ﬂﬁlﬂﬂ’!tﬂ@ﬂﬂli’J\ﬂﬂMGVIllﬂﬂui’)ﬁ/iﬁNﬁllﬁ%ii]qﬁj‘]_]@"l\i%uﬂﬂu

NguNAADI
SEM
-TMR  tp-TMR pm-TMR db-TMR  sh-TMR
naﬂuﬂmﬁym, min/d
VUL NUDINIS 171.6" 138.0° 137.2° 1964  1692" 64
VRO 254.6" 2992 2098  2744" 1822° 214
3 4262"  4372% 347.0° 470.8" 351.4° 228
naﬂuﬂmﬁym, min/kg NDF intake
VAULAUDINT 119.6° 77.7° 135.6° 92.5° 678" 6.7
VULAG DD 1778 167.1°  213.8°  1304" 724° 185
59U 297.4%  244.8" 3494  2228" 1402°  23.1
8A31N15NUBINIT, g DM/min’ 33.9" 39.6" 23.6° 27.6% 363" 1.9
ﬂizﬁwEmWﬂﬁzﬁmgngq, 23.3 23.9 23.7 25.5 370 3.2

gDM/min3

< VA < A IS oA <
"= Mt dlumaasele, m= Mmausd@omeniuunaudely, pt= Mnnthduduuvaudols, do= ldmadesiu
A 3 o & 1A
unawdele, sh= 1dnlaendumaatumdeuilunnautelo
a,b,c,d

dronusivana i luuaifernuuanaedniivedayn1edda (p<0.05)

’ = DM intake (g/d)/ eating time (min/d). * = DM intake (g/d)/rumination time (min/d),
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d’ o us.:} dy a dy dil o Y A dy di}
ATNN 4.4 IMUIUATIVOINITAYIVULHUY VULLAYAUDDI ITUIUNDUNVIDNUULLAYILD D

o Y 491 a2 Ya ] 1 a o
Llﬁgﬂﬂ!aﬂymzﬂlﬂﬁﬂﬂuﬂﬁrﬂﬁ"ﬂﬂﬂiﬂlu'EJVIhlﬂﬂHBWﬁWﬁWﬁﬂﬁ?tiﬁ]gﬂ@”lﬂclfuﬂﬂu

naNNAaDY’
q SEM
t-TMR tp-TMR pm-TMR db-TMR sh-TMR

PUIUATIVeINM TR0

ﬂlﬂlzﬁumﬁﬁ 9746.2 7476.4 8739.4 9339.2 9251.6 401.5

GUﬂ!ZLﬁEJ’JL’SfN 11598.2 12852.4 9268.6 11822.6 8203.2 943.4

3 21344.4"  20328.8° 18008.0° 21161.8° 17454.8° 1331..0
SnuaTweImsaeInedsuansnu ldvesmiiawa 1 nlansuy

VAULNUDINT 7656.0°  5454.0™  8794.0°  4639.0°  3899.0°  562.0

VAULIAGID D 9766.0°  7754.0° 11278.0°  6111.0°  4009.0° 1103.0

593 17422 13208.0°  20072.0° 10750.0™  7908.0°  1580.0
i‘huauﬂigwaamszﬁyawiamﬁmmzﬁummi 57.0ab 53.7ab 62.7" 48.66b 54.7ab 2.0
i‘imauﬂigwaamszﬁymsiamﬁmmmﬁngm 455 424 442 430 460 08
i‘huauﬁauamﬁﬁmﬂanaaﬂmﬁ?ngﬁ)aﬁa 2504 2642 2140 21 16 1560 210
o
i‘imaufgfaummsﬁmaanaaﬂmgﬁyngﬁm 174.8ab 149.6ab 2212° 99.8ab 62.4b 20.8
maaenu ldvemiiasa 1 Alansy
ﬁwmuﬂgwmmsn,ﬁymsiﬂﬁ'aummi 44‘74 523 440 533 55‘2 1'3
ﬂoﬁl”‘luﬁ’ﬂuEJTVi13ﬁﬂ]ﬂ@ﬂﬁ)ﬂﬂﬂ1l§ﬂi!§ﬁ)ﬂ@l‘@ 10 09 10 08 08 003

< & &
HINUDINTTLNYIAUDDI

"it= Mhethaduavaatels, m= I¥mauz@omeiuunauely, pt= 1dmnthduiuundubels, do= 1Fmndesidu

oA 4 o [z v A
unaudale, sh= Tfuldendumdadauvasuilunndugele

ab,cd

fonysiuana iy lutMReITULANAes s YN 19EDA (p<0.05)

o = A Y = v A '

nszuIUMsHIDuazgiselaea: Anududuvesyse nsa lviiuissiedisnazanu

I 1 o 9 A A o v v
Wunsaaalunsznzrdnlmnedanugduunveanssurumsninlunszimnzninasuana
{ @ I 1 1 1 aa 1 1 1 1
Tuasei 4.5 szauanudlunsanie liuana1aneada (p>0.05) seringunaaedlungui

1 o J { 1 { J 1 4 1

Tdvhedniia lndiResnunguinldnmnuzidemsaz nqui Idmnihduiunnaute louags

1 v oAq Y a A Y 3 o A I A 1< Y A o [
nnngui ldmndiesuazilaeniumaadanaeauiluuvasbe ladndesie Jadnnuilunsa

1 A M [ Y I 1 1 9 A 1 [

AN 0,2,4 110z 6 1 1NN a1H011IANUITUNIAA1ABUYNAINBYTLH I 6.5-6.9 Uaz i

NANQUNABDINAADIBY IUT NN ANABNMTTINUVBIYAAUNT IHANITNAADIADAAG DI
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AUMINAandluriaaANAand (Chumpawadee and Pimpa, 2008) Fanyuvadeelolueis
o 1A 1 % I J o Y o a A A
nauduiegl lulinadeszauanuilunsaaslunasanaasslaeni liudringaube logai
19 1A o J =\ 3 X QN Y = 1A dy zﬂy
lilsnsemisdadvclivinaandiniansal 1Az InansenuaenINITUNSIALIDDILIAL
% =< ' v A 9 dy dy 1 o Y
annemelunszimzuinsiudamsges laiiiesnindimsiAeudesanasazdanani 1yinig
M) oy v ) 4 I o 4
nashaesanasdawamldanuamnsalumadutiiosana (Grant,1997) 11MsNAaDI

1]
v ~

dyz:? Y A A 4 I A =\ dy dy 1A
umummm‘nﬂam‘ﬂﬂummi‘ﬂumﬂﬂmmﬂmmmwaGlﬂi]zllmimsnmmaﬂmtmﬂimm

v

Y3 o 9

a R} 1 I 1 o
m3nu landmalede lidawansznuaeanuilunsaaialunszmznin
wouTudieluTasnulunszmnzminuananedelivedAgneana (p<0.05) 5511
NEUAITNABDIHANITNAADIADANT 0IADANABINLUNITNAADI I UHADANARDITINLITLAL
= =\ 1 d‘ 1
wouTudle luTasnulunasanaasainansznunnurausslelue1mis anuuana1avea
=\ a Y ~ 1 9 = 1 1 <
uow Tuilsoranaainszavgisonazanuamnsalumsdosaats ldveelisAnuaedisnain
anudnduveen Tudlvegluszauiunng auaetinaine lunszmizminuaznans suuea
a 4 . { o { Y]
fgamﬁﬂ (Perdok and Leng, 1990; Wanapat and Pimpa, 1999) A9 1099 0 ag 6 videms 1d
1 oAq Y 4 I A =\ Y ~ A ~ @ A ~ Y]
p1snguilsmnihantuunaase lelszauuey TutlsgagaiioMeununguau Mnseay
~ 1 3 S A Y < = A A
pow Tuilegaaashluensiuddruiaunsoazate laedesiaswazii lsAundosdats
9 9 £ @ = Y = [ @ J v [ = A
ldgearedeszavvosnon Twidie lunszimzvinizlinnuduiusduganugseluaon
o 09/’ v A Aa 4 3 v A =R A o = A
(Church,1972) aaruludainauemsnumnihauiluunaubelevalissdvgFelumaoaga
Y [V A = [} Y <3 1 [ L4 = a
areaanaadluaisei s manlisaudesaais laednsiainimsduasizd 1UsAuveya
A J A 1 [ 1 [ = I Y
un3d viennu lidugaszninmsdesaatsemisnasaiuuaz TlsawmduaungIa
= % =< Y 1 A A I A Ao o QBJJ =<
wen TusazanlunszmizrinuazgaduingnizaeauazlasuugiTenauaniugngg
o o 4 3 1 4 o 3 I { o [ 1
seiasg i lumsldnminthdamiusvauseleluemiswanduiogl iuidunadiien

'
' o

= VoA Y A A A A J g 1 A =
LL’EJiJIlIL‘L!EJGI,L!ﬂij}l‘Vl]lﬂi‘]JGTVHiVlllﬂiﬂllglell@mm!ﬁxﬂTﬂmﬂilﬂuLLﬁaQLﬂﬂjﬂNﬂ1ﬁ1@ﬁﬂﬂ

'
= g o

[l v &g 1 Y ~ 3 =
Glf’NnaWmmﬁqumtﬂumﬁw’sﬁzﬂUgtiﬂcluqmmmsuSzﬂumuazu’eﬂ%1ﬂuu1ﬂiﬂu1u

v

o 9

Jo ]
mMnuzWarmenazmabes falianuansalumsdesladidie (Chumpawadee et al., 2007)

DA =1 U [ [ 1 1 1 =Wl =\
umumﬂmua”luTmmmmmnmNﬂumJﬂquﬂauQuLmGlummumaammuaﬂmuEJ"lu

a A

o A [ 09: =2 Yo A [L o <

sgaummnzauaaiuasa l5ingause logumuirsemsdadluemiswaudusogi
4
4

o A ' o ' o A ] Ao A [ Y

nia luduiszmedrouazdadiuvesnsa lusiuiszivediones Tuah 4 naans1a

H 1 4

pIMIAaadlua15 19N 5 n3a luiuiszmedienimuanana wnuegeiiodAyn1eana

(p<0.05) FLUINNGUNAGDY HANITNAADIADANADINUNITNABDIIUNADANADDY

(Chumpawadee and Pimp, 2008) n3a luiiufiszimodielunguildnmnuziomauazilaoniuy

< o A I~ A = Y A (% [ 1 oA 9 4
Lllaﬂﬂf]mﬁﬂﬂlﬂullﬁa\uﬂ@iﬂﬂﬂﬂﬂﬂLﬂﬂﬁﬂﬂﬂquﬂ’]ﬂﬂhllﬂﬂlﬁﬂﬁNiﬂﬂ ﬂﬁ]ﬁJﬂi%ﬂWﬂﬂWﬁﬂJ
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A g A dy a A 1 a Ao 1 o A
sazmabesiumaube lewatiifaainmsnesuaazsialidadivvems 1o lansni
1 [ 9 9 Aaa oA 9 9 A A 1 J A
UANAIAY ANUdNTNYRIBFAn Tunqu ¥t IuasMANZIvRIMANAIGINIINGUDY
Y a 1 { I 1 4 1 .-; 1 [
TunnauiuldstlTerwalungui ldvheduaz mauzdiomaniunvause loflindindingu
A 24 o ll ' o o3| o A 1
BUFIOATINTIOIEA ATV VIAYDINITREAA18n15 11 lamsmudrNdinanszneo
< { ! 1< v a {
n3a lusiuNsL1ed10 (Cheng et al.,, 1991) Meady and Mayne (2001) PWu1811AnUB 11T NE
@ ] 4 A [ 9 = 1 v A [
dadavveens 1ulamsnmiounuas lansa lvduiiszimedrslunszimzvinmilounu
9

[ [

dyd VA A 2 o 4 Yy 9 o A ' !
mumsvma’oqummaqLﬂa“lammaﬂmmﬂwmmmmummﬂiﬂ"l,muumzmmwummq

€

De

UMY

d' o ~ A dy ~ ya 0o < 1 Aa o
M1319N 4.5 ﬂﬁ&i‘U’J‘L!fﬂﬁ‘Viilﬂlmgglﬁﬂﬁlum@ﬂﬂlﬂﬁjiﬂmaﬂllﬂﬂul’iﬂ?ﬂiNﬁ’iJﬁ’Hiﬁ]gﬂﬂNGb'uﬂﬂu

NPUNAADY’
SEM
-TMR  tp-TMR  pm-TMR  db-TMR  sh-TMR
giseludon, mg%
0h 6.0° 4.8° 8.0° 7.6° 6.2° 0.45
2h 7.5° 5.6° 8.2" 8.4" 6.2° 0.44
4h 7.2° 54° 8.8" 7.6° 6.8" 0.50
6h 7.8" 4.6° 8.0" 7.2° 6.6 0.47
DAY 6.8" 5.1° 8.2" 7.7° 6.5" 0.44
I~ [ @
ﬂ’J'IiJL“lJHﬂiﬂﬂNlHﬂiZLW1Z1’i3Jﬂ
0h 7.0 6.9 7.1 6.8 6.5 0.07
2h 6.6 6.6 6.5 6.5 6.4 0.05
4h 6.7 6.7 7.0 6.7 6.4 0.08
6h 6.8 6.8 6.7 6.8 6.6 0.06
DAY 6.9 6.8 6.8 6.7 6.5 0.04
nowTuiieTuTasou (NH,N), mg%
0h 8.1° 50° 14.3° 7.9° 6.1° 1.06
2h 92" 7.8 12.3° 73" 43¢ 1.14
4h 6.2 53° 15.7° 8.4° 6.6° 1.70
6h 7.7 6.3 10.8" 10.9° 9.0° 1.28
DAY 7.8° 6.2° 13.3° 8.6 6.5° 1.30
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M319N 4.5 (919)

NAUNAADY
SEM
-TMR  tp-TMR  pm-TMR  db-TMR  sh-TMR
nsalusiufisemede, 4 2 Tuandalie1vns
nsalusfufiszmeds 48.0° 49.4° 44.5° 46.7° 49.7° 2.58
‘ﬁi‘ﬁ‘uﬂ,mM
0TAN (%) 74.0" 74.0° 64.6" 66.8" 67.7" 1.56
Tisdootun (%) 18.1° 19.2° 25.0° 23.1° 23.2° 1.82
TININ (%) 6.3 5.9 8.4 7.9 6.5 0.85
loTeda%sn (%) 1.2 0.8 1.6 1.7 2.0 0.01
A0LIN (%) 0.4 0.1 0.4 0.5 0.6 0.02
C2:C3 41" 3.9° 2.6° 2.9° 2.9° 0.71
ajiwamsnaasy

2 a

g v A Ay 1q 1A o I A
ninmsnaassiansoaglidainiagaueelegen lulsnsenisdaiiduuvaubole
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ﬂ"lifj’f)ﬂllﬁmluﬁaﬂﬂﬂﬂaﬂﬁ (%)
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NavANAadN
NguNAADI’ SEM
C-TMR B-TMR R-TMR S-TMR
pH
0h 73 7.2 7.2 72 0.02
3h 7.1 7.2 7.1 72 0.01
6h 7.1 7.1 7.1 7.1 0.01
9h 7.1 7.1 7.1 7.1 0.01
12h 7.0 7.0 7.0 7.0 0.01
o Twde luTasou (NH,N), mg%
0h 20.4 20.7 20.0 20.0 0.37
3h 19.7" 16.2% 15.7° 20.4° 0.75
6h 17.1° 145" 12.8° 17.7° 0.51
9h 17.9° 12.7° 10.9° 12.9° 0.86
12h 11.9 113 10.4 103 0.32
asa lufunszmedenavug, mM
0h 227 22.4 22.4 227 0.20
3h 33.2° 35.9° 31.8 36.2° 0.55
6h 39.9° 40.1° 36.4° 443 0.74
9h 51.9° 57.9° 48.3° 56.9° 1.02
12h 55.1° 62.0° 57.6 60.8" 0.85
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wale

ajiwamsnaasy
msant lunasanaaeslalFluldduuvauteloluemsnaudusegnuiims

¥ 1T uuvaudeleluomsnaudniiglinadenaudnuazmsnaaunanisgonldlu



38

o Yo 9 I A Y
WARANAAILALATEUIUNTHEN I UaoaNaaod N5 1FF991 Inadluuviaaee lalvian

Y] a [ A 1 oA 9 ] I A =1 o 9
paanyuzlumsnaaunagangasasnuNnlunquilsluvesuunavve loinanilnns

a U

14 A [ ~ v A 9
oo 1a luriaeanaaesgaiga szavveey Tude lulasnu nsalviiuiiszivelanazanu

IS 1

3| ' % o 1 1 (R o { '
lﬂuﬂiﬂﬂ']\ibluﬂﬁzw‘l’lzwuﬂ“ﬂnlﬁﬂ@n\iﬂuiull@lagﬂquﬂ1§ﬂﬂaﬂ\ulﬁaQiuﬁgﬂlﬂﬁlﬁu"ﬁﬁuﬁa

k4
v o K

wistnuvesgaunidaniuieagl1dna 1o ludszquazludeniluuvaubelolu

Q

o o Y 1 <] = =3 -
@11’?ﬁﬂﬁllﬁil,ii]gﬂﬁuﬂimﬂ”Iulmmﬂﬂ”lﬂll'iﬂ@ulﬂ’!illﬂﬁﬂﬂyﬂimiﬁﬁwmll’]J



N 6
msnaaesdl 4: wavesmsIsluliidumrdsaelaluermswanduSogaersmnamsdula
] % a dv &’ £ U &’
mstoglavadlaruz weAnssumsfeudsaznszUIUMsHIINIUNszINzHn W ALe
unih
A ' A w9 1 a Y
ilesnnmsnaasslurasanaass launsagududeyaundimlaommizmsnn1d
a g ; v & A Ao s A = =2 9 9/
HATNDANTTUMIIAENDOIRTUMINAREH T TngUseasderneDamaves msldlyld
I 1 4 o 1 a a ' a
Whunrasdeleluemsnandusagiaodsmaumsnnld msdesldvelnaug wganssums

9 Y Y

=) = % 7 A
RD09 HazNTLUIUMIHNN TunTZmzvan 1 Tand

e

aguazisnInaasa

'
a a

o 1 <} J = ] QsJ‘ o 9. Aa
Mmsgunuludszgluanugsluvessiunaiagaunldlunisnaasininusna

a

a =

o @ ) { <3| ) ) o
WNIAUNITITNY uu%ﬁ%aﬂﬁ@‘mwﬂu 65 euusaediilumal 72 GD"JI?JQ!Eagu']N']GBQ

U

[ a 1

oy @ o a A { a L4
UINUN UIIARAVUIUANIUATEUNTIVUIA 1 ‘JJaﬁLlJ@ﬁLﬁ'ﬂ)')!,ﬂﬁWZWﬁTGQ?{iJi%ﬂ@‘UVI"N!ﬂﬁ

Q

1o a J §
launiaguiteTdsAuuazidmuitues (AOAC, 1990) 1ddeyassnsznoumaniimefiuin

] 9

gns01113 W1 Insuzidos lanavua TUsau mivwa uazdnluwag lad IndiReai

o ¢ v o ¢ ¥ so A A o Y

dadinaasasazmsiverisaninaass: 19lagawannsmiiuiudloduau 4 @
g’ o A 9 d' a (% o U a 9 a A a a
WrinEuAWMAaY 233.3+13.09 Alansu imsneweslaelde lonewaauuaziadianiu

! ) ' o A Aad ' Y ya Y
AD3E  nouimaaed Insgegluasnduasiniiuazus signou lnnuaasanailionng
o 3 3 A 1 ' v ! W Yo
pandusaguidunluge 7.00 v nazlurie 16.00 ¥ dainaassszgnguli ldsvemisaw
UHUMINATBLY 4x4 TEQTAAIAY UFWMINAAD 4 BININATDIFNNINADIAL 21
Y 1 J [ 1< J 4 1 { 1 1 4
T nqumsnaaesfongy 1 gl Inadluunasbels nqui 2 14lulszqiiluuvautele
oA < 1 4 ' ! 1 < 1 4 v @
ngud 3 1Flunwgsilluuvasde lonaznqui 4 1Hluveailunnauselo dainaassaz 1d5
' Y v
msFaihminlususudulunaazsismsnaaes
Y o o 1T 3w ' =] o

mMtiudIedmazManIeNdveI:  MMsguinuaIeg e MIsHaudusagthmn
vARIUATZUNTIVIIA 1 Taawasuaziimsinngimessnoumani ldun Saquits 18
Tls@u wiiswa anTuaaglad antiu wazdin lazarelunsa himsquyalasdreriuma

! v o a

v A I v a Ay v Y o oAy A
NNITUUNNLIAT 10.00 U L‘]J‘L!L’JﬁT 3 ’Jummﬂumyjam“lﬂmwamm”mumm’mmnqmwﬂu 65

U
Y

IS ) o T o o 1 a a o
E]\?ﬁ'll“]fﬁl%ﬂﬁlﬂﬂﬂﬁ? 72 ‘]f’)IiN MOTEIUIVUNUASUANTUATSUNTIVUIA 1 UAUNAT U

a ¢ o Yy ¥ = o a Y Ay o ¥
AR Taguite 101 TUsau miuwa anTumaglaa wazdii lbazaelunsa ihdoyaun

Q

o ' 9 a .
ﬂ1u’3m'ﬂ1ﬂ1iﬂﬂ‘(’lllﬂ"ll@\ﬂﬂ"]fu$@ﬂh')%ﬂ'ﬁsu@\1 Schneider and Flatt (1975)
o 1 < o ' @ 9 1 [l
1/]'lfﬂﬁqulﬂﬂﬂlf]ﬂ!ﬁa’)i]'lﬂﬂiglm'lgﬂﬂﬂ{lu%'f]\‘]')uq@ﬂ18ﬂlﬂillﬁa$ﬂfﬁﬂﬂ15ﬂﬂﬁﬂxﬂﬂﬂ

[ ~ o @ 9 o Y I~ 1 v A
quintaluan 0, 2, 4 waz 6 Fluanaimslies iimsdaanuiunsaaeniuilay

4 Y [~ J @ 3 o ]
Lﬂ?ﬂ\i’)ﬂﬂ’ﬂﬂlﬂﬂﬂiﬂﬂ?ﬂ (Handy,Lab 1, CG842 Schott) Wﬂ\imﬂuuiﬂiﬂﬂi@\‘iWTL!I?J}WGUTJ‘UN



40

< A 9 A aa 1 a a a 9
NuveanaInniedld 50 Haaaesldvanaraanuaziiunialalsnaesa 6 N 'l 5
A aa A o 09/' a a a ad o y = ~ I a g
HanaasiedusainmsnTy@y Tavesgauniorh lumlesdt 16000 g Wunar 15 Wi ny
1 A I oy kY o 1 A <3 a)d' a =
wunvzadruiihniladwumi ) ldvanaadauazinu Aiguugl -20 essusaFon
1 1 o a r'd 1
Aounazii U Basziveu TudiouTasnuae 11
Amsguaeannduwdeadiuinuas lugisnanwiioununguueaunalnin
v I A Aaa A 1] <Y A o 1 1 A
AsznznnNulszna 10 Jadans lunasantasilosnumsudediveudoniirlanaoan
= g} <3 ° o Ay Aa vAa o y A A I A Jd
uihwvaazihndunnvealgiianisiimsilumidesn 5000g Huszezia 10 W AU

a =

1 A d 3’ A 1 a ) o3 A
mwzdwndwindenldlunasanaradnuazii lusuisigurgi 20 seruasaFoauas
o a 4 . . . . ®
il nsgimegisoluaealagld Stanbio Urea Nitrogen (BUN) (Liqui-UV" Procedure
No0.2020)
% d‘ 1 1 o U a de’ dgl Q'J
Tuui 18 uag 19 VouAaz¥INITNAABINIINTIANYANTTUNTIALIDDI 1ATNITIT
Y Y Y Y Y
dunanganssuaaoandiudivauaselumsifervaenue1isazuIuaATI I umsined
da' dy 9 d‘ ) 09.1} [ a dy dy 3 [
vazfenedlHaTosiusuIuaswazduna lunsEUINMIUMSIALID IR T 09I
01 INAUIUAIAIG 9
a d aa Y A 9/3 o J
MIAANZHEMIadA:  Joyai lanamuanmnsnaasuiwuaszianuulsilsin
<] o [ a
TagTisunsuduiegyd SAS (SAS, 1996) ldumumsnaaesuuy 4x4 dJaqiaaiauuas
nfFeuifieuaunaslag Duncan New’s Multiple Range Test 1A89ZU@AIAINIANA 1D
p<0.05
d
HaNazINSANANISNARDS
A a J 0o
YSmnamsnulanazmsdesldvedlaruz: ssfllseneumaunivesorrisnaudusa

[

1% { o < 3 [
asgUawaasluaisned 6.1 ommsnaudusogUne 4 gaslidaguite it nazTdsaulndifes

U

Au upednelsfamszduvesmivga anTuwag laaluemsnanduiagUilFludeoiu

VA A ' =] A 3 9 P a a Y
l“’Ta%ﬂ@iﬂuﬂ1q¢]ﬂ’ﬂ@1ﬁ1§Wﬁi]ﬁ'lﬁﬂzﬂaclfll!aﬂu@ﬂ@'ﬁ']\jﬂ 6.2 llﬁﬂ\jﬂﬁuqiﬂqﬁﬂuqﬂllagﬂqﬁ

' {Aa 0o o 1 Aa a
doolaves InyuzlulannueiswauduSegdruanisnaassnuinlsumnisauldiia
HANANNUIZHINNGUNTNABDY (p<0.05) Hiladeauomsnareedaidinanoliuimns

k4
a ] o v s
ﬂu”lﬁ)wuaﬂymz‘vmmﬂmw AIUNENV9I IS ez 0IAlTENo N InFULINNITNABDI

a U

[~] 1 a a [ a 4 o 3 a
wiulailsuamsnuldvesTaguitalidniwannuvauteleluomswavduiegl Ysum

a §{ {a J 1 a3 1 4 v 1 U
msnuldvesTaieinuems lunguildluawgiuaz luilszqilunnasdelelinmgeniingy
Ay Yo A 1 o 9 S oA o w osal dyd' =
n1dsvemsniilutesuazaesdn Inailuunauge lo mwdraunstiiiosninlunuginagly

Ao A1 a 1w 9 £ g 1 :/l o 1
UszUanyazN1IMenMNINUN NG9 Inagatlunguaiuguuas enIniudanula
Aa Ao Y ' <3| A Y g dy 9 A =
nnuems NG Inavaz ludeailuuvnause leldnar lunmafendestssniuiiosnini

<

' Ha v & y v v A
Yoy IAanna 31nnsnaaestiyliiauinmslslulfdunvauteleluemiswewy



41

o [ ] 1 a a 4 o 1
duseglannsolddidueddiinansznulunsuindedsuanmsaulddeieuiungy
AV
' 9 o Y a a2 o 1 U o 1
anuawsalunisdes ldvesiaguie dunseiaguaznisdes ldvesmiawaly
9 k4 v
HANANAUNIIADA (p>0.05) MsfnyInsail liaeandesnumsinelunasanaassinud
msgoe ldvesinguits uazdunieinglunasanaaswuananiuedeliedngnieana
v v & 1 J { 1 3
(p<0.05) 521I19NGUNAADY (Chumpawadee and Pimpa, 2009) Fanuinguildlusoaiy
A 0o < =) ll 9y @ Y a a o
unauveleluominanduioglinisdes Idvesinquianazdunssinglunasanaaoags
A 3| 1 v o J T <]
gaorndumszluvasanaasaanaeninludrdad uaedrslsnawanuamnsaluns
1 9 = 1 1 A v o w 1 J & A o Aa 1 ]
oo lavosTisAunanaedalitiodnyszninngunaaessilivateiladeninanenisdoy
1@veaTilsAuauszanTIsaulue1nis (Kawashima et al., 2003) t1adued11/sau 55549

vo1115AY (Milis and Liamadis, 2007) tazdad1uvesia l1UsAU (Chumpawadee et al., 2007)

J 1 = = 1 1 Y =
Fernandez et al. (2003) iWEJ\‘ﬂ‘Ll’J1LL°Hﬁ\‘]ﬂl’é]\iIﬂi@]1!i]Z1]F\IEW]@ﬂﬁﬂ@ﬂulﬂ"llﬁlxﬂﬂiﬁusluﬂ1ﬂﬁ

1" Aaq Y

o <3 da' <3 1 =~ 1 A = 1 9
fofiJ?ﬂL’ii]gﬂﬂWﬂﬂWiﬂﬂﬁfNuﬂm‘Viu’ﬂﬂﬁiJ‘ﬂ ﬂmmﬂﬁzﬂmmmma“l&mmmaa"lmm

Q Q

v Y
o w

o A J 1 4 1 o aa sk 1 < 1 1A
TisAudiganazuanaannguouednivedingnieaaagahazsdumsnznlunguiil
TuTasoun lilsldsauuiogiiga Taammzaise (15199 6.1)

u Q

M319di 6.1 gaseIMIsNaasLazesnlsznouManil

AnAL NYUNARDY’

C-TMR B-TMR R-TMR S-TMR

Fa912 Ina 30.0

Tuilszq 40.0

Tuaugs 40.0

luves 40.0
nszuLA 10.0 10.0 15.0 45
gy 40.5 275 24.5 21
mm‘ilwna 8.0 5.0 7.0 6.0
PRNCTIANY] 7.0 15.0 12.3 25.8
1o 3.0 1.4 0.1 1.3
g3y 0.5 0.5 0.5 0.5
HIBIHAY 0.5 0.5 0.5 0.5
launaideuneaila 0.5 0.1 0.1 0.7

77U 100.0 100.0 100.0 100.0
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NYUNAADY’

C-TMR B-TMR R-TMR  S-TMR

pamilszneumanil
AQURa, % 86.3 89.0 90.5 88.4
18, % 9.3 9.0 9.9 12.0
Tusau, % 15.8 15.0 13.6 13.9
WU, % 53.9 54.3 50.0 58.4
anlwwaglad, % 35.6 36.0 40.7 487
antu, % 4.7 6.0 11.1 2.8
Tnwuefigosl@ianua* % 63.5 60.4 633 60.1
uAaLFoN*, % 0.4 0.9 0.5 0.4
Woavodax, % 0.2 0.2 0.2 0.3

Ay o
*m‘w"lmmmimmm

'c-TMR= ngulddadn Tnailuuvdaugiele, B-TMR= nqulludszqiilunvaatiols, R-TMR = ngul¥luawgs iuumate

1o, S-TMR = ngui1¥luveuiluumasbels

m5ah 6.2 wavesm3 ¥l IdTumaudeleluemsnanduiagide Usuamsinlduas

9y
mseoslavoaInsuzlulaio

nguNAaed’ SEM
C-TMR B-TMR R-TMR S-TMR
YSwamsin'ld
Kg/d 45 5.9° 59° 48" 0.26
%BW 1.9° 24" 2.6° 2.1% 0.11
o/kgBW"" 76.7° 95.3% 101.3° 80.4" 43
msdeeldvealnrue
DMD,% 63.7 61.0 62.7 60.3 0.99
OMD,% 69.1 65.2 65.5 62.5 1.28
CPD.% 74.5° 71.9° 65.8" 70.8° 1.07
NDFD,% 54.3 53.5 52.5 54.9 2.03

A o v A Aade a o 1 ' Yo 9 < A
1ie DMD= Jaquits, OMD= 8un3d3nag CPD= T1l5Au, NDDF= mifusa,  C-TMR= nqulddadn Inailuuvdubols, B-TMR=

ngulFlnlszgillunnaadels, R-TMR = nguldlurugsidlumwaudels . s-TMR = nguiililuvesuuvautelo

a,b,c.d

dronbsiuanaiulutafeInuana1ed 1 litedAYNIEaa (p<0.05)
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M1919N 6.3 Nam@ﬂﬂWii“ﬁiUhllJlﬂulLWﬁQLﬂ@iﬂiu@’lﬁ’liWﬁuﬁ’lliﬂgﬂﬁﬂ LIANITNUBDINT NI

Y Y Y
=S = =}
neoealulaiie

Parameters Dietary treatments' SEM
C-TMR  B-TMR R-TMR  S-TMR
naﬂuﬂmﬁyﬂ’g, min/d
YULAUD NI 138.50°  230.0°  1855®  185.0"  14.85
ﬂjmmﬁym!ém 197.6° 222.0° 238° 148° 25.80
3 336.1°  452.0°  396.5°  333.0° 5238
nalu ﬂmﬁy&n, min/kg NDF intake
VULAUD NI 61.1° 90.5° 62.2" 67.9" 6.71
VLRIIT 743 86.6 79.8 55.4 10.04
. 135.4° 177.4° 142.6° 123.4°  11.79
$991MIAUD NI, g DM/min’ 35.4 27.3 335 29.4  2.87
UseanEnmsiaanae . 715° 29.6° 26.8° 4558"  10.55

gDM/min3

a,b,c.d

v o a "o a o ' | A e o W aa 1 ' Yo o & A
(5]’Jﬂﬂ‘Hi1/'ILLC°’IﬂﬁNﬂuiuuﬂ’J!ﬂﬂ’Jﬂulmﬂﬁ]NﬂﬂNlluﬂfﬂﬂiy‘VlNﬂﬂﬁ (p<0.05) C-TMR= ﬂf}iﬂ‘lﬁ]ﬂﬂﬂ’ﬂwﬂlﬂl\luﬂﬁilﬂﬁﬂﬂ

. B-TMR= nguldlnlsegifiuuvautels, R-TMR = nqulflurugsifuuvautels , S-TMR = nquitlFluvesduumasibe

16 = DM intake (g/d)/ eating time (min/d). * = DM intake (g/d)/rumination time (min/d),
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J v
NUIUATIVDINTAEINDIU
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Saufeuemsiiveeneenuifeadeo 1.0 1.02 0.95 1.02 0.04
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HINUDINTTLNYIAUDDI

ab.c

“ donysiuananulunaufernuuanaedesliisdiAymeana (p<0.05)
' o 3y oA ' 1 g v oA ' < oA
'c-TMR= ngulddadn Inailundugels, B-TMR= nqulflunlsegilunvautele, R-TMR = ngulflusmgsifluundube

18, S-TMR = nguitlFluteeiiuumabely
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1 Q 1 % { 1 a a =4
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1 4 o @ 1 o
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1 3 1 @ 4
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Y 9 9 o v A ] ' &%
ms19h 6.5 navoams 15 1u ldilunvaube loluemswauduiegiae nszurumswniinuas

Y
giseTudonluTaiile

NguNAADI’ SEM
C-TMR B-TMR R-TMR S-TMR
gisoTuion, me%
0h 8.5 6.5 6.0 7.0 0.40
2h 9.7° 7.8° 5.5° 7.8° 0.42
4h 9.0 8.3 6.5 9.0 0.43
6h 9.5° 8.0° 6.3" 8.8" 0.35
mae 9.0 8.2 7.7 6.4 0.33
ﬂ’J'liJLﬂuﬂiﬂ@’i'Nﬂ5$W'l$Wﬁﬂ
0h 6.8 6.8 7.0 6.9 0.06
2h 6.7 6.9 6.6 6.7 0.11
4h 6.4 6.7 6.7 6.4 0.07
6h 6.3 6.7 6.7 6.4 0.10
mae 6.6 6.7 6.8 6.6 0.07
o Tuie luTasau (NH,N), mg%
0h 8.2 6.9 10.4 10.8 0.85
2h 222" 19.5° 15.6° 19.3° 2.26
4h 19.1 19.5 9.9 5.6 2.64
6h 8.6 10.6 12.2 12.3 2.55
mae 14.5 14.1 12.0 12.0 2.48

abe ¥ _ o
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1t S-TMR = nguit ¥ luveuniuundutiels
ajUwanmsnaass
Y ' 3| ' 4 ]
vinmanaassiamsoaglidanmslsluIddummasge leluemsnaudusegui
J a 9 L] 9 = dy dy %
wansznuaensnulanisdes ldveslilsau msRendewaznszurumsninlunszimiy
v o AN Yo =] A 9 oA = ' a
windain lasuemswavdudagunilluldiduuwaube lelinansenumauindedsumms
4 Y k4
nulduazmafendewaznszuiumsuinlunszmnzminauivdeagllain ludseq u
] | ' d 0o ] A
195 uazludesansaldiunnasge leluensnaudusaglldedsd laommized1aoa

Lﬁﬁ]ﬂl'lﬂllﬂﬁi!@ﬂ/ﬂiﬁﬂ1ﬂ



unin 7
unaglialy
cay o Aar Y o= = ' A o 2 £ 1
NUIVEATIHNATuAnYIDasve ube leluosnaudusegiaalaesdiu
Y o A
A8 AL
1 ~ o = = Y o a A ~ 1 A v I A
dyud 1 hmsanenams g dagauweloged lilsivemsdaifluunadubolelu
o < o v o 1
pmswand szl Tasiinmsnaasslunasannasuaz ludrdaiainnisnaaoslfunas
[ a A ~ [l A o o 1 @ a 4
agauige loge lulsiremrsdadluomisnauduseglaequanyuz lumsnaaunea ns
' Y o gy (A Y g o A
goula lunaoanaaeaznszuiumsninlunasanaaosnudnldulaenqumaanumaos
< A o d a o a o ' Y,
Wunvauveleluomsnauduisgiligudnvauzmsndaunauazmisdosla lunasanaasa
A Yy 9 = v A Y I 1 1 o 1 =
gangannududuvowenTuie nsa ludunszme lauazanuilunsaaauanaesiuediadl
v o W 1 1 1 ' Y a 4 o v o J
wedag luudaznqumsnaaeauasgluszauilnaainnms uazierimmaassludda?
'V v d Aa A J I A = 1 a a
wuNdainaassnauemsninmnianiuurause lelinansenunsavaelsnamsnu
Y} = 2 = K A A ] P-4 P} A A o
lavazmaifsudesddnaziaiubeloidue s wosigud msldnmnuzivems mnidies
A Y 3 o A I VA o o v A A A
sazldonuwdanundeuilunrautelelueisnauduiaglaunsaildioasuelo
J <3 L
dusnacly s nlesidudlugasomis
! ! o S 1A 0o g
daud 2 iamsdAnvwavesns 1§ 1u liduuvdudeloluomiswaudusagl lne
v o ' | ' 4 =]
nanoslunasanaaswaz ludrdainuims sl Iddunnasdeleluomswanduiogalil
J v a 2] v o
HaApAUANYUTMINAAUNaNsiesld lurasanaasuaznszuIumMIminluasanaaes
@ o3| 1 4 1 Y] a 2] { ' 1 {
m3 gt Inadunnauge loldimnuanyus lumssaaunagengasaznunlunguilsy

=

1 S A 0o q ¥ ' ¥ ! Y
ludeeiunvaubelelinaiildnsdesldlunaoananosgaiige szavveey Tuiile

Q

s 1

o A Y < 1 % @ 1
Tulasnu nsaluiunszmelduazanuilunsaaslunszmnzniiniiamanatsiulundaz
! A4 o v o 1o JAy Yo o 3 A 9
ngumsnaaetazielimaassludrdainuindain lasvemswandusogUnilold
I~ A =1 [ a a 9 dy dy ]
WuunasbelelinansznunavinasdSunamsaulduazmafendowaznszuaumswin
v @ :JI J J = ] I J 4
Tunszmzmiinaaiudeagyl 1491 Tudlszg Tuauns wagludesansolnduuvaubelolu

o Y 1A oA A
’E']"I“Vi"liNﬂ'l]’s’ﬂ!,ﬁfl]'g",‘]_]llﬂ’ﬁ']fJNﬂTﬂEJmWTSE]EJ'I\‘]EJ\‘]l,iJfJ"’lJ'lmLﬂau?ﬂﬁﬁﬁt’JTU



1PNA1591994

nsulgdad. 2549, Uszanaatdadad Use$iil (2542-2548). (cited 2006, April 20). Available

from. http://www.dld.go.Th/home/stat 1.3.html
v < v o = A o o
N9I91M13dad nTNUFTAI. 2545. 814135 TMR AUNI51aed laun-Taie. nsulgdad
NSYNINUNBATLAZANNTEL.

a a 4 9 A I v Aav o A
AT AUNNA A DYTE. 2548, M3 IFMNUzWoMeATlUO1MITAAT. T18URANUITe I
v v o

2548. N Ida ] nsuladad nsznstunbasuazavnsal nih 396-402.
a ¢ ) v 74 A & 9 '
RABY FIINNT. 2541, Tasumaasuazmslvemsdadifendeauiionu. vouuny; 159
a 4 a Y ' a @ 1
WUNMINGAEVOULAY : UNIINGITBVOULAY.
a o J a 4 a a o [ o
RABY IFINNINT WH TAURA W39 ATgaHY NI Ia1%E Aner MANYA LAz WUNANA
= v @ ] 1 a
Aouna. 2547. wavesszaudad Inaluosnaudusagiaoms ldwanaalula.

YILYUIMMINBATUNIRIA 27-28 UATIAV. NHIINGIAGUDULAY.

y

Usisoun wynuzaS. 2541, 1@oslalaeluldvainu TMR Tadauil. lona1sdmmsmenns.
quiitonazWauinsnaanszionazIn umAinedonyasmans IMeuva
AMUWLaY WRIAUATLgN.

n3efing $1zAuazgnsde avounu. 2542. msdiasziemnsdatuazmsssiiuganin

v a a [
2115 EA2. MR UNA 1 TagNTINEAT ANZINA 1Y g, UH1INGIAINHIFITAN.

-4 < a ~ v da = ~ kY F
Twyad luaa nua Sued unius Joziadosuazaenail 2audd. 2539, waveams ey
9 & 73 & {a 1 1a a !
nerudusagl (TMR) 14 iosidud Tsau fllaedSamsiulduazmsdoes ldves
J a a [ 4
TauwgnwanleaalaudSiGou. aradsunaluladnisnaadad ans

o Yy 9 o
maluTagnanyas, da01tiuma U Tagwsz0una UIAUNKITAIANTZI.

4 aa 4 -4 a 1 v
Wsworl  dAwI ez ngawa  auwad. 2546, Mulsziiuguame IayuzNTe IS Ea)
dy dy 9 o o v [

MendesveInanaoe ldan Issnugamunssuutlaiudilznds omsnasnunaz
ownelurasanases.  dununimmanvasidsziinl 2728 wnsaw.
UMINGIAGUBULUAY.
J < a an [ Y = = s 9 9
Twyad Toda nua Sufs uaniug Jeziadou naz 9and 29ALNI. 2537, waveams 1901M13
o s 3 o { " a a '
nerudusegl (TMR) 14 nlesisud IsauniinadedSunaumsnulduazmsdosldues
4 { aw
an TanauTaaa lauwsideu. (310911790)
o ¢ sy o4 A A doy Ao a A
W51 I3smed. 2533, Tnsumansdaunended. Tsanul Audiuasda. ngamnumuas9,

Aesana ulsziady. 2547, mavesuraseisnasnulugasennsduaeliuamsnu1d



50

sunuunszuaumsudnlunszmnzndn  anwawnsolumsdoslduazdnsinis Ina
suvesernsTuTniitoe. IneniinutlSyaninemansuvtiuia - mndndm
Mans AuNnaIneds YUMIINGFIVOULAL, VBULAU.

Allen, M. S. 1991. Carbohydrate Nutrition, Veterinary Clinics of North America, Food
Animal Practice. 7:2 , 327-340.

AOAC.1990. Official Methods of Analysis Association. 15th edn. Association of Official
Analytical Chemist. Arlington, Virginia.

Baloyi, J.J., N.T. Ngongoni, J.H. Topps and P. Ndlovu. 1997. Chemical composition and
degradability of Brachystegia spiciformis (Musasa) leaves and stems harvested over 4
months from three site in Zimbabwe. Anim. Feed Sci. Technol., 69: 179-186.

Bath, D.L., F. N. Dickerson, H. A. Tucker, and R. D. Appleman. 1979. Dairy Cattle : Principles.
Practices, Problem, Profit. 2d ed., LEA& FEB / GER, Philadelphia. 574 p.

Boyle, S. 2007. Fibrous feed alternative-soybean hulls. (Cited 2007, April 18). Available from.
http://www.wvu.edu/~agexten/forg/vst/soybenhu.htm

Bremner, J.M. and D.R. Keeney. 1965. Steam distillation methods of determination of ammonia,
nitrate and nitrite. Anal. Chem. Acta., 32: 485-495.

Briggs, P. K., J.P. Hogan and R.L. Reid. 1957. The effect of volatile fatty acid, lactic cid, and
ammonia on rumen pH in sheep. Aust. J. Agric. Res., 8: 674-710.

Beauchemin, K. A. 1991. Effects of dietary neutral detergent fiber concentration and alfalfa hay
quality on chewing, rumen function and milk production of dairy cows. J. Dairy Sci 74:
3140-3148.

Beauchemin, K.A., B.I. Farr and L.M. Rode. 1991. Enhancement of the effective fiber content of
barley based concentrates fed to dairy cows. J. Dairy Sci. 74:3128-3135.

Beauchemin, K.A., W.Z. Yang and L.M. Rode. 2003. Effect of particle size of alfalfa-based dairy
cow diets on chewing activity, ruminal fermentation and milk production. J. Dairy Sci.
86:630-643.

Blummel, M. and K. Becker. 1997. The degradability characteristics of fifty-four =~ roughages
and roughages neutral-detergent fibres as described by in vitro gas production
and their relationship to voluntary feed intake. Br.J. Nutri. 77:757-768

Cecava. M.J., N. R. Meerchen, L. C. Gay and L. L. Berger. 1990. Composition of ruminal
bacteral harvested from steers as influenced by dietary energy-level, feeding frequency,

and Isolation techniques. J. Dairy Sci. 73:2480-2488.



51

Cheng, K.J., C.W. Forsberg, H. Minato and J.W. Costerton. 1991. Microbial ecology and
physiology of feed degradation within the rumen. In: Physiological Aspects of Digestion
and Metabolism in Ruminant (Ed, T. Suda, T., Sasaki, Y. and Kawashima, R., pp595-
624). Academic Press, Toronto, ON.

Chanjula, P., M. Wanapat, C. Wachirapakorn and P. Rowlinson. 2004. Effect of synchronizing
starch sources and protein (NPN) in the rumen on feed intake, rumen microbial
fermentation, nutrient utilization and performance of lactating dairy cows. Asian-Aust. J.
Anim Sci., 17: 1400-1410.

Craig, W. M., G. A. Broderick and M. R. Ricker. 1986. Quantiation of microorganisms associated
with the perticulate phase of ruminant ingesta. J. Nutr. 117:56-62.

Chumpawadee, S., K Sommart, T. Vongpralub and V. Pattarajinda. 2005. Nutritional evaluation
of non forage high fibrous tropical feeds for ruminant using in vitro gas production
technique. Pakistan J. of Nutri. 4(5): 298-303.

Chumpawadee, S., K Sommart, T. Vongpralub and V. Pattarajinda. 2006. Nutritional evaluation
of crop residues and selected roughages for ruminants using in vitro gas production
technique. Journal of Science and Technology Mahasarakham University. 25 (2): 53-63.

Chumpawadee, S., A. Chantiratikul., P. Chantiratikul. 2007. Chemical compositions and
nutritional evaluation of protein feeds for ruminant using in vitro gas production
technique. An International J. of Agri. Technol. 3(2):191-202

Chumpawadee, S. and O. Pimpa. 2008. Effect of non forage high fibrous feedstuffs as fiber
sources in total mixed ration on gas production characteristics and in vitro
fermentation. Pakistan Journal of Nutrition., 7(3): 459-463.

Chumpawadee, S. and O. Pimpa. 2009. Effect of burma badauk (Plerocarpus indicus), rain tree
(Samanea saman (Jacg.) Merr) and siamese rough bush (Streblus asper) leaves as fiber
sources in total mixed ration on in vitro fermentation. Asian J. of Anim. and Vet. Adv.
4(1): 1-8.

Church, D.C. 1972. Digestive Physiology and Nutrition of Ruminants. Vol 3. Practical Nutrition.
0O&B Books. Inc. Corvallis, Oregon, USA.351 p.

D’Mello, J.P.F. 1992. Chemical constraints to the use of tropical legumes in animal nutrition.

Anim. Feed Sci. Technol., 38: 237-261.



52

Everson, R.A., M.A. Jorgensen, J.W. Crowley, E. L. Jensen and G. P. Barrington. 1976. Input —
output of cow feed a complete ration of a constant or variable forage-to-grain ratio. J .
Dairy Sci. 59:45.

Fernandez, C., P.Sanchez-Seiquer and A. Sanchez. 2003. Use of a totol mixed ration with three
sources of protein as an alternative feeding for dairy goats on southeast of Spain.
Pakistan J. of Nutri. 2(1): 18-24.

Fischer, G., Nakakoji, K., Ostwald, J., Stahl, G., & Sumner, T. (1993). Embedding critics in
design environments. The Knowledge Engineering Review Journal, 8, 4, 285-307.
Getachew, G., M. Blummel, H.P.S. Makkar and K. Becker. 1998. In vitro gas measuring
techniques for assessment of nutritional quality of feeds: A reveiw. Anim. Feed Sci.

Technol., 72: 261-281.

Getachew, G., H.P.S. Makkar and K. Becker. 2000. Effect of poly ethylene glycol on in vitro
degradability of nitrogen and microbial protein synthesis from tannin-Church, D.C. 1972.
Digestive Physiology and Nutrition of Ruminants. Vol. 3. Practical Nutrition. O&B
Books. Inc. Corvallis, Oregon, USA.351 p.

Gencoglu, H. and LI. Turkmen. 2006. Effects of forage source on chewing and rumen
fermentation in lactating dairy cows. Revue Med. Vet., 157(10): 463-470.

Grant, R.T. 1997. Interactions among forages and non forage fiber source. J. Dairy Sci. 80:1438-
1446.

Grant, R.J., V.F. Colenbrander and D.R. Metens. 1990. Milk fat depression in dairy cows: role of
particle size of alfalfa hay. J. Dairy Sci. 73: 1834-1840.

Hindrichsen, LK., P.O. Osuiji, A.A. Odenyo, J. Madsen and T. Hvelplund. 2001. Effect of
supplementation with four multipurpose trees and Lablab purpureus on rumen microbial
population, rumen fermentation, digesta kinetics and microbial protein supply of sheep
and maize stover ad libilitum. TSAP Proceeding Vol. 28.

Hoover, W.H. 1986. Chemical factors involved in ruminal fiber digestion. J. Dairy Sci., 69: 2755-
2766. http://jds.fass.org/cgi/reprint/69/10/2755.pdf

Ibrahim, M.N.M., S. Tamminga and G. Zemmelink. 1995. Degradation of tropical roughages and
concentrate feeds in the rumen. Anim. Feed Sci.Technol., 54: 81-92.

Jurgens , M.H. 1982. Animal Feeding and Nutrition. 5 th ed., Kendall/Hunt Publishing Co.,

Dubuqua , lowa . 549 p.



53

Kawashima T., W. Sumamal, P. Pholsen, R. Chaithang, W. Boonpakdee and F.Terada. 2003.
Energy and nitrogen metabolism of Thai native cattle given ruzi grass hay with diference
levels of soybean meal. In: Annual Research Report, Division of Animal Nutrition,
Department of Livestock development, Ministry of Agriculture and Cooperative. pp.
263-378.

Khazaal, K., M.T. Dentinho, J.M. Riberio and E.R. @rskov. 1993. A comparison of gas
production during incubation with rumen contents iz vitro and nylon bag degradability as
predictors of the apparent digestibility in vivo and the voluntary feed intake of hays.
Anim. Pro. 57: 105-112.

Keady, T.W.J. and C.S. Mayne. 2001. The effect of concentrate energy source on feed intake and
rumen fermentation parameters of dairy cows offered a range of grass silage. Anim. Feed
Sci. Technol. 90: 117-129.

Loest, C.A., E.C. Titgemeyer, J.S. Drouillard, D.A. Blasi and D.J. Bindel. 2001. Soybean hull as
a primary ingredient in forage-free diets for limit-fed growing cattle. J. Anim. Sci. 79:
766-774.

Lowry, J.B., C.S. McSweeney and B. Palmer. 1996. Changing perceptions of the  effect of

plant phenolics on nutrient supply in the ruminant. Aust. J. Agric. Res., 47: 829-842.

Ludden, M.J. Cecava, and K.S.Hendix. 1995. The value of soybean hulls as a replacement for
corn in beef cattle diets formulated with or without added fat. J. Anim. Sci. 73: 2706-
2711.

Makkar, H.P.S., M. Blummel and K. Becker. 1995. Formation of complete between Polyvinyl

pyrolidones or polyethylene glycol and tannins, and their implication in gas production and true

digestibility in in vitro technique. Br. J. Nutr., 73: 897-913.

Melaku, S., K.J. Peters and A. Tegegne. 2003. /n vitro and in situ evaluation of selected

multipurpose trees, wheat bran and Lablab purpurius as potential feed supplements of tef

(Eragrostis tef) straw. Anim. Feed Sci. Technol., 108: 159-179.

Menke, K.H., L.Raab, A.Salewski, H.Steingass, D.Fritz and W.Sehneider.1979.The estimation of
the digestibility and metabolizable energy content of ruminant feeding stuffs from the gas
production when they are incubate with rumen liquor in vitro. J. Agric. Sci. 93:217-222.

Milis, Ch. and D. Liamadis. 2007. Effect of protein levels, main protein and non forage fiber
source on digestibility, N-balance and energy value of sheep rations. J. of Anim and Vet

Adv.. 6(1): 68-75.



54

National Research Council. 1989. Nutrient Requirements of Dairy Cattle. 6" rev. ed Natl. Acad.
Sci., Washington, DC.

Nitipot, P. and K. Sommart. 2003. Evaluation of ruminant nutritive value of cassava starch
industry by products, energy feed sources and roughages using in vitro gas production
technique. Proceeding of Annual Agricultural Seminar for year 2003, 27-28 January,
KKU. 179-190.

Nocek, J.E. and J.B.Russell. 1988. Protein and energy as on integrated system: Relationship of
ruminal protein and carbohydrate availability to microbial synthesis and milk
production. J. Dairy Sci., 71: 2070-2077. @Qrskov, E.R. and 1. McDonald. 1979. The
estimation of protein degradability in the rumen from incubation measurements
weighted according to rate of passage. J. Agri. Sci. (Camb) 92, 499-504.

Oshita, T., K. Sudo, K. Nonaka, S. Kume, K. Ochiai. 2008. The effect of feed regimen on

chewing time, digesta passage rate and particle size distribution in Holstein non lactating
cows fed pasture ad libitum. Lives. Sci. 113: 243-250.

Owen, J. B.1979. Complete Diets for Cattle and Sheep. Farming Press Ltd., Suffolk.159 p.

Perdok, H.B. and R.A Leng. 1990. Effect of supplementation with protein meal on the growth of
cattle given a basal diet of untreated or ammoniated rice straw. Asian-Aust. J. Anim.Sci.
3:269-279.

SAS.1996. SAS User’s Guide: Statistics, Version 6.12" Edition. SAS Institute Inc. Cary, NC.

Sanitwongnaayutaya, J. 2005. Used of tomato pomace as animal feed. Annual report 2005
Division of Animal Feed, Department of Livestock Development, Ministry of
Agricultural and Cooperative, Thailand. pp, 396-402.

Schneider, B.H. and Flatt, W.P. 1975. The Evaluation of Feed through Digestibility Experiments.
The University of Georgia Press, Athens, U.S.A

Sommart, K., D.S. Parker, P. Rowlinson, and M. Wanapat. 2000. Fermentation characteristics and
microbial protein synthesis in an in vitro system using cassava, rice straw and dried ruzi
grass as substrates. Asian-Aust. J.Anim. Sci., 13: 1084-1093.

Spahr, S. L., R. D. Shanks, G. C. Mccoy, E. caitz and O. Kroll. 1993. Lactation potential as
criterion for strategy of feeding total mixed ration to dairy cows. J. Dairy Sci. 76:2723.

Stokes, S.R., W.H. Hoover T.K. Miller and R. Blauweikel. 1991. Ruminanl digestion and
microbial utilization of diets varying in type of carbohydrate and protein. J. Dairy Sci. 74:

871-881. http://jds.fass.org/cgi/reprint/74/3871.pdf.



55

Sutton, J.D. and G. Alderman. 2000. The energy and protein requirements of pregnant and
lactating dairy goats: The Agriculture and Food Research Council report. Livest. Prod.
Sci. 64: 3-8. d0i:10.101618031-6226(00)00170-6.

Sukulthanasorn, M., S. Yimmongkol, S. Presarnpanich and L. Boonek. 2007. Soyhulls as a
replacement for cassava chip in diets for fattening beef. In: Proceeding of Annual
Agricultural Seminar for year 2007, 23 January, KKU. 297-305.

Theodorou, M.K. and J. France. 1993. Rumen Microorganism and Their Interaction. Feeding
System and Feed Evaluation Models. In: Theodorou, M.K. and J. France (Eds.) Biddles
Ltd., Guidford, UK., pp: 154-164. ISBN: 0-85199-346-X.

Sukulthanasorn, M., S. Yimmongkol, S. Presarnpanich and L. Boonek. 2007. Soyhulls as a
replacement for cassava chip in diets for fattening beef. In: Proceeding of Annual
Agricultural Seminar for year 2007, 23 January, KKU. 297-305.

Van Keulen, J. and Young, B.A. 1977. Evaluation of acid insoluble ash as a natural marker in
ruminant digestibility studies. J. Anim. Sci. 44: 282-287. .

Van Soest, P.J. 1988. Effect of environment and quality of fiber on nutritive value of crop
residues. In: Proceeding of a Workshop Plant Breeding and Nutritive Value of Crop
Residues. Held at ILCA, Addis Ababa, Ethiopia, 7-10 December 1987. p. 71-96.

Van Soest, P.J., J.B. Robertson and B.A. Lewis. 1991. Methods for dietary fiber, neutral detergent
fiber, and Non-starch polysaccharides in relation to animal nutrition. J. Dairy Sci.
74:3583-3597.

Wanapat, M. and O. Pimpa.1999. Effect of ruminal NH,-N levels on ruminal fermentation, purine
derivatives, digestibility and rice straw intake in swamp buffaloes. Asian-Aust.J. Anim.
Sci. 12: 904-907.

Yang, W.Z. and K.A. Beauchemin. 2006. Effects of physical effective fiber on chewing activity

and ruminal pH of dairy cows fed diets based on barley silage. J. Dairy Sci. 89: 217-228.



	1.pdf
	2.pdf
	3.pdf
	4.pdf
	5.pdf
	6.pdf
	7.pdf
	8.pdf
	9.pdf

