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ABSTRACT: Feeding management is a major factor that influences the productive performance of beef cattle. Thus,
to increase understanding on the backgrounds of beef cattle production under various feed resources of Thai-
farming systems. This study aimed to verify the effects of feeding management on feed intake, digestibility and
estimated enteric methane production. A 4 x 4 latin square design was employed using 4 heads of crossbred beef
cattle (Brahman x Thai native), 18 months of age, with average body weight (BW) of 157 £ 2.0 kg. All cattle were fed
concentrate at the level of 1% BW/day. Treatments were composed of 4 feeding managements, as follows: T1l=rice
straw ad libitum, T2=fermented fresh-chopped cassava roots with S.cerevisiae at 2% of BW and rice straw ad libitum,
T3=3% urea treated rice straw ad libitum and Td=fermented fresh-chopped cassava roots with S. cerevisiae at 2%
of BW and 3% urea treated rice straw fed ad libitum, respectively. The results found that the differences of feeding
management had no effect on dry matter intake (DMI), concentrate intake (Cl), roughage intake (RI), organic matter
intake (OMI), ether extract intake (EEI), neutral detergent fiber intake (NDFI), acid detergent fiber intake (ADFI), dry
matter digestibility (DMD), ether extract digestibility (EED), neutral detergent fiber digestibility (NDFD), acid detergent
fiber digestibility (ADFD), microbial crude protein (MCP), metabolizable energy intake (MEI), rumen pH, ammonia
nitrogen (NH,-N) and total volatile fatty acids (TVFA) (P>0.05) but, effect on crude protein intake (CPI), organic matter
digestibility (OMD), crude protein digestibility (CPD), acetate, propionate, butyrate, acetate per propionate ratio and
methane production (P<0.05). T4 showed high value of DMI, DMD, OMD, CPD, EED, NDFD, ADFD, MEI, NH5-N, TVFA
and low value CH,. Therefore, it can be concluded that feeding concentrate diet at 1% of BW with the fermented
cassava roots at 2% of BW, and 3% urea treated rice straw ad libitum (T4) could improve nutrients intake, nutrient
digestibility and decrease CH, emission of crossbred beef cattle. To ensuring the result of feeding management,
determination of growth performance and carcass characteristics should be further studied.

Keywords: fresh cassava roots fermented; methane gas; urea treated rice straw; volatile fatty acids; crossbred beef
cattle (Brahman x Thai native)
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Table 1 Chemical composition of concentrate (Con), rice straw (RS), 3% urea treated rice straw (3%URS) and

fermented fresh-chopped cassava roots with S. cerevisiae (FCRFS) used in this experiment

Analyzed chemical composition (%) Con RS 3%URS FCRFS
Dry matter (DM) 86.67 85.29 57.58 50.45
———————————————— % of Dry matter --------------
Organic matter (OM) 93.52 90.29 84.62 92.12
Crude protein (CP) 12.49 3.28 8.80 12.13
Ether extract (EE) 5.74 1.64 0.83 2.63
Neutral detergent fiber (NDF) 15.61 77.61 73.65 18.13
Acid detergent fiber (ADF) 7.84 44.97 40.90 11.59
Metabolizable energy (ME, Mcal /kg DM) 2.43Y 1.627 - -

YME (MCal/kg DM) = TDN x 0.045 x 0.82 (Khampa et al., 2009)
213151 Lazaans (2533)

2.UHUNTTNARBILALITNTNARDS
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Hlus udruarunzunsavun 1 uy. fegrsomsuazyalailuiiaszidesdussnaumaniivuuyssana (proximate
analysis) Taun MUY (dry matter, DM) 61 (Ash) 1Us#u (crude protein, CP) 13Ty (ether extract, EE) ol (crude
fiber, CF) M35 AOAC (1990) Tins1zsitdiols NDF uaziiele ADF @35 Van Soest et al. (1991) UszifiuAinsauldves

a
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q

crude protein yields, MCP) 210 MCP (g/d) = 0.130 x kg DOMI (digestibility organic matter intake) (ARC, 1984) Wwaz A
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v P
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(stoichiometry) vaansalusiufiszield Tng CH, (MM/L) = (Acetate + 2Butyrate) — CO, Ine CO, (mol) = (Acetate/2) +
(Propionate/4) + (1.5Butyrate) (Prusty et al., 2017)

3.M53nedeyaneaiin
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Y, = adunniildannduusdased ik
Taofl 1t = fiedosan (overall mean)

0, = dvwalilesansounisnaaesd i e i = 1, 2, ...4 (SounInAaes 4 s8U)

Y= Sm'ﬁwmﬁaqmﬂﬂﬁj Lﬁaj =1,2 ..,0 (IﬂQﬂNﬁll 4 §)

7, = Svdwarieswnvinaud kdlo k = 1, 2, .4 (sUsuumsdanisnsiiemns 4 wuv)

£y = ANUAAILARBUTBINNTNAGDS

Wibuiflsuauwand1swesriadenImuuRdae3s Ducan’s new multiple range test fisziuainandaiu 95 %
(P<0.05) saluswnsu SAS version 6.12 (SAS, 1996)

WNaN1ISANEN

£%

AUSHaINsAulAsIUanUA (TDMI) nstuinule (Cl) ewnsueruniule (R) lnvuginula lnvusigesla n1s

v
=~ I

fups1e9iedunsglusiu (MCP) wagmislasundsnunlduselonila (ME) vaddaillognuanusdiu x iudetine wandlu
Table 2



ununym 50 atul 1: 36-50 (2565)./doi:10.14456/kaj.2022.6. 42

Table 2 Effect of feeding management on intake, apparent digestibility, microbial crude protein yields, and energy

intake of crossbred beef cattle (Brahman x Thai native)

Parameters 11 T2 T3 T4 SEM P-value
Mean of body weight (kg) 159.50 158.50 157.75 154.50 1.31 0.52
Total dry matter intake (TDMI, kg/day) 5.68 6.22 4.41 7.14 1.93 0.40
Concentrate intake (Cl, kg DM/day) 1.61 1.43 1.48 1.51 0.08 0.14
Roughage intake (RI, kg DM/day) 4.06 221 292 3.02 0.83 0.63
FCRFS intake (kg DM/day) - 2.58 - 2.60 - -
Nutrient intake (kg/day)
Organic matter 5.18 3.56 3.86 4.21 0.79 0.55
Crude protein 0.33° 0.56° 0.44°¢ 0.77° 0.05 0.04
Ether extract 0.15 0.13 0.10 0.13 0.01 0.25
Neutral detergent fiber 4.04 3.15 2.83 3.81 0.78 0.65
Acid detergent fiber 2.27 1.78 1.54 2.09 0.43 0.63

Apparent digestibility (%)

Dry matter 68.17 68.22 68.21 70.23 1.44 0.47
Organic matter 70.15° 7231 74.54° 75.85% 1.41 0.03
Crude protein 73.59° 79.32°  81.42° 81.75° 1.65 0.02
Ether extract 77.90 78.63 77.92 79.07 0.55 0.42
Neutral detergent fiber 58.07 52.42 58.18 62.85 1.88 0.18
Acid detergent fiber 43.26 41.61 47.29 47.80 1.69 0.31
“Microbial crude protein (MCP, g/day) 104.67 97.26 99.91 102.55 3.86 0.48
¥Estimated energy intake
Metabolizable energy (MEI, Mcal/day) 18.04 17.90 13.07 21.63 3.52 0.47
Metabolizable energy (MEI, Mcal/kg DM) 3.05 2.84 2.92 2.99 0.11 0.48

(T1) Con + RS = fed concentrate at 1 % of BW + rice straw ad libitum; (T2) Con + FCRFS + RS = fed concentrate at 1 % of BW +
fermented fresh-chopped cassava roots with Saccharomyces cerevisiae at 2 % of BW + rice straw ad (ibitum; (T3) Con + 3%URS = fed
concentrate at 1 % of BW + 3% urea treated rice straw ad libitum; (T4) Con + FCRFS + 3%URS = fed concentrate at 1 % of BW
fermented fresh-chopped cassava roots with S. cerevisiae at 2 % of BW + 3% urea treated rice straw fed ad libitum

ZMCP = 0.130 x kg DOMI (ARC, 1984).

¥One kg of DOMI = 3.8 Mcal ME/kg (Kearl, 1982).

a, b, c Means in the same row with different letters differ (P<0.05). SEM = standard error of the means.

NNINAEBINUIINITIANTIWNTAATL 4 JULuU liiinasernisAuldinguiesiuriaonun (TOMN) e1mmstui

1% @

Aula () msuenuniule RN) Tusfunfule (EE) sunsdinannule (OMN) elenluazarsluasnenidunarsniule

(NDFI) Wfelefilsiazareluansvieniiiiunsaiifule (ADFI) Annnsdeslsvasinguis (OMD) nstenldlusiu (EED) nstaslel
voudoleiildazarsluansreniiiBunats (NDFD) msdeeldveadelediliazaresluasnendidunsa (ADFD) msdansiess
Aun3slusiu (MCP) waznslasundsnuiilduselomile (MED (P>0.05) urinanorlusaufiaulg (CP) n1seauldves

o

q
Sun3uing (OMD) uaznnstesldveslusiu (CPD) wansinsfumsadd (P<0.05) Ineladildsyu Ta did1 CPI uaz OMD gegn

UNsg

599891178 T2, T3 way T1 uainu
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Table 3 Effect of feeding management on ruminal pH, ammonia nitrogen (NH5-N), volatile fatty acids (VFA) and

estimated enteric methane production of crossbred beef cattle (Brahman x Thai native)

Parameters 11 T2 T3 T4 SEM  P-value
Ruminal pH
0-h post feeding 7.25 7.20 7.35 7.47 0.11 0.69
3-h post feeding 6.90 6.94 6.70 6.90 0.18 0.33
6-h post feeding 6.40 6.86 5.56 7.05 0.26 0.30
Mean 7.02 7.12 7.12 7.28 0.10 0.18
NH5-N (mg/\)
0-h post feeding 26.79 22.58 29.18 26.49 4.15 0.19
3-h post feeding 66.73 55.45 73.47 66.73 17.83 0.14
6-h post feeding 24.84 25.84 49.33 62.03 9.41 0.20
Mean 41.31 34.62 42.05 45.53 7.81 0.11
Total VFA (mmol/l)
0-h post feeding 65.17 67.37 70.28 73.08 5.02 0.29
3-h post feeding 73.58 70.39 79.44 78.71 4.33 0.43
6-h post feeding 79.12 76.93 79.95 85.48 1.29 0.05
Mean 71.00 71.56 73.78 78.02 3.34 0.13

Acetate (C,) (mol/100 mol)

0-h post feeding 74.30° 66.44°° 71.11% 62.54° 2.40 0.03
3-h post feeding 75.29° 67.98" 71.34% 63.97° 1.77 0.04
6-h post feeding 69.78 65.75 67.34 62.31 2.64 0.78
Mean 74.35° 66.73%° 71.11%° 62.87° 2.39 0.02
Propionate (C3) (mol/100 mol)
0-h post feeding 18.38° 23.84% 20.54° 26.22° 1.54 0.04
3-h post feeding 17.30° 22.34% 19.98%¢ 25.25° 1.23 0.04
6-h post feeding 21.65 24.28 22.95 26.61 1.63 0.70
Mean 18.19° 23.49%° 20.53% 26.04° 1.54 0.03

(T1) Con + RS = fed concentrate at 1 % of BW + rice straw ad libitum; (T2) Con + FCRFS + RS = fed concentrate at 1 % of BW +
fermented fresh-chopped cassava roots with Saccharomyces cerevisiae at 2 % of BW + rice straw ad (ibitum; (T3) Con + 3%URS = fed
concentrate at 1 % of BW + 3% urea treated rice straw ad libitum; (T4) Con + FCRFS + 3%URS = fed concentrate at 1 % of BW
fermented fresh-chopped cassava roots with S. cerevisiae at 2 % of BW + 3% urea treated rice straw fed ad libitum

YCHq (MM/L) = (Acetate+2Butyrate) — CO, e CO, (mol) = (Acetate/2) + (Propionate/4) + (1.5Butyrate) (Prusty et al., 2017).

a, b, c Means in the same row with different letters differ (P<0.05). SEM = standard error of the means.
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Table 3 Effect of feeding management on ruminal pH, ammonia nitrogen (NH5-N), volatile fatty acids (VFA) and

estimated enteric methane production of crossbred beef cattle (Brahman x Thai native)

Parameters Y11 T2 T3 T4 SEM P-value

Butyrate (C,) (mol/100 mol)

0-h post feeding 7.31° 9.70% 8.34% 11.23° 0.92 0.03
3-h post feeding 7.39° 9.66° 8.68% 10.77° 0.56 0.02
6-h post feeding 8.56 9.96 9.70 11.07 1.00 0.87
Mean 7.45° 9.77% 8.35% 11.08° 0.88 0.04
C:C5 ratio
0-h post feeding 4.32° 2.77% 3.52% 2.40° 0.43 0.02
3-h post feeding 4.55° 3.07° 3.63% 2.55° 0.31 0.04
6-h post feeding 3.30 2.75 2.93 2.40 4.25 0.71
Mean 4.32° 2.87° 3.52% 2.43° 0.38 0.02

CH, (mm/L)Y

0-h post feeding 36.21° 32.11%° 34.59° 30.33° 1.15 0.02
3-h post feeding 37.02° 33,24 35.01% 31.06° 0.92 0.04
6-h post feeding 34.76 31.79 32.78 30.04 1.35 0.93
Mean 36.35° 32.38%° 34.59%° 30.47° 1.15 0.03

(T1) Con + RS = fed concentrate at 1 % of BW + rice straw ad libitum; (T2) Con + FCRFS + RS = fed concentrate at 1 % of BW +
fermented fresh-chopped cassava roots with Saccharomyces cerevisiae at 2 % of BW + rice straw ad libitum; (T3) Con + 3%URS = fed
concentrate at 1 % of BW + 3% urea treated rice straw ad libitum; (T4) Con + FCRFS + 3%URS = fed concentrate at 1 % of BW
fermented fresh-chopped cassava roots with S. cerevisiae at 2 % of BW + 3% urea treated rice straw fed ad libitum

YCHq (MM/L) = (Acetate+2Butyrate) — CO, el CO, (mol) = (Acetate/2) + (Propionate/4) + (1.5Butyrate) (Prusty et al., 2017).

a, b, c Means in the same row with different letters differ (P<0.05). SEM = standard error of the means.

#A1 pH SLmngngu NH;-N, VFA wazwandn CH, wandlu Table 3 a9nn1snaaasnuinnissnnistiomnsiisnsty 4
sUuu Lifinasion pH, NHo-N wag TVFA (P>0.05) winareAAuE T uRAsves C,) C,, C, dna1uszIINg C,:C, hazan
nandRLaAY CH, (P<0.05) Tnelafilasu T1 fidnadeves C, 4990 J99aNAD T3, T2 Uay T4 auawiy Yuslafilasu Ta i
ALadsued C, waw C, 98A 589893178 T3, T2 Wag T1 AUa16y Tafilé%u T1 fian C,:C, E98NTRIRAD T3, T2 Uag T4

audiu waglafldisu T1 dA1 CH, asdn sesadunfie T3, T2 uag T4 difn CH, fan anuddu

39150l

Y < v o o A

AUSUINsAuaIsienarAnsgeslsutlateddninandiiiulonandniarlvnandainiu ndadtule

o

v o
<) o

TuUSunaiduduluusas Y (WTSR, 2010) waziduiiiannsdeuisnaunimussenmsiulacie ogelsinau NRC (2000)
sreeuiinansivlduassdesldveemnstuiunanstads wu Jasuduassinevesdns anmundey nsinns
V30AMAINTBIBINIT 21NNITNABBINUIINITIRINIT T4 ﬁﬂﬁﬂﬂﬁaqﬂwaum%wﬁu x ituiledlng A1 TOMI, CPI, DMD,
OMD, CPD, EED, NDFD, ADFD uaz MEI Aind1mnngu Van Soest (1994) wag McDonald et al. (2002) $1891131015U5UU54
A eVIemavsviomsdulidauadnassilmsvingosdellunssmsganaietutosas wazomnsiins

Inaru (rate of passage) 99nINNTEMLIMUBENTIMSIERAs oA sEoglAanas uivinliUsunsivemsndidely
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aldiRuTunauny deardasiu Khampa et al. (2009) way Gunun et al. (2013) 1g91uiMsUUUTIRUA MG TaY
nsndnaleesevinliainisiuld nsgesldvedlasue nsvuiunisuinlunsemieguu wasdssdnsamnisdunsies
aunIslushuedafinaniu aenadestussnumamvanosnisil Wemsdanslilalasuomaiu Ta Fuduewnsd
Kunszurunavinneuldideda ildamsgesldvesinuisuazanistosldvedarus ity dwmalvirnisiuldveda
nauiigeds 7.14 nn fmquite/u Faililaldsuansewnaudniiddylasianzlusiu (CPI 0.77 nn./3u) (P<0.05) warndeuuy
lFUsslondld (MEl 2163 wnzuaaand/fu) savisainsgosldvendely NDF uaz ADF Tussdufigenimnnguusiaslsl
fafumaadf (P>0.05) nanisnaasinssiiugiinanisgosldveiols NDF wag ADF lusnsfunisadd (P>0.05) usiile
finsanadiavaznuinguitldFunhsiniviingSe (T3 uaz T4) awilrniseeslsves NDF uaz ADF gandnnguiléigurig

117555001 (T1 Uag T2) (Table 2) nMsgaelavedaly NDF waz ADF lulanguitlasunnstivdndiegise 3% gendingud

a A o v

laFur1etunddy e1allesinygiSedunndiundUanuaouans ammonium hydroxide (NH,OH) aanunlusening

L

N3EUIUNTRINNIT1T9 NH,OH dgniidussaziinliiinnisaarelassasiadulennstnadnisdaniziusenindniuy

(lignin) fualulawmsaiidulaseasne (structural carbohydrates) (alkali-labile linkages) ﬁﬂﬁlmaa%aﬁugﬂﬁwmw%
weneendwmaliiAnnissesdelelduniu (Hartley and Jones, 1978) asnndasiusumnaasuas Yulistiani et al. (2003) 7
naaoulvunginaatsiiug Merino dmidniaads 5362 + 3.44 nn. l#¥vemsitiuvasevnsneulugnsormssineiu 3
5ULUU A 1) #1a919Und (untreated rice straw) La3used1emsdniseduge 2) wiadivendaegiSe 4% (@%urea
ensiled rice straw) fivifnuu 6 dUani uay 3) et nUnAfidawuasazaregSeUsams 200 ua seviadna 1w
W3 (urea solution 20%) lutsiiliienvnsung (at feeding time) ngynngulivhsinfinunsduiivuinnimenn 5 au. wa
nsnaaenudn MeiuldIaguits nslafundanuiigesld (digestible energy intake, DEI) wagnstasldvaadely NDF L
uAnFsAUMSEdA (P>0.05) 5erinaewnsFULULTA 1 uae 2 wazAnsgesladvesinguiis Suvdeing uaznisdesldveade
Ty ADF s2udadnisinifululnsiau (N-retention) Lifinraunnsinsiunsadfseninansldfuumasonsvenuiisnety 3
sUuuy

nnnaesiinuirlagnuanusisisiu x Audledlne de1 TOMI uaz Cl oglurag 143161 uaz 4.41-7.14 nn fng
wiy/Au sy IndiAsstunimeassues 5103 (2561) neawdlaidegnuauusiiiu x fudodvomeardony 9-15 ou
hwiiniade 176+13.93 nn. AildSuunasonavenuidungan shedrndngde 6% uaztudosviinnniimadauduns
Tifevnstuitssdiu 1% vosmiing lafiennisfuomstunas Aarsiifuldsmeglutag 1.14-1.17 uae 5.67-6.19 nn g
WY/ fu muEIRU LAz I1891UD3 Kerketta et al. (2019) wuihmsdanisliormawelademslienmadu 1% vesiming
saffumsliiunisd1indngde 3% way urea molasses block 500 /6/4u vilsAnnsiuldaan n1sAuldausts dhin
f wargunmwelaauy seifiusny

v oy

Aaulunsnang (pH) veswesvaslunsemzgunlanaaonsail TA1sening 7.02-7.28 Feroudnagendnlugaed

a

Van Soest (1994) 318914311 pH MV ZaNfoN15YUYBRAUNTTIUNTLNI UUBYTENIN 6.0-7.0 Uag Orskov and

Q

S eal

Ryle (1988) 5184143171 pH ﬁmmzm’amaﬁwmumamé‘umﬁwaaa@a‘la (cellulolytic bacteria) A@E5¥1I19 6.2-7.0 WA
A1 pH fmneromavinmuvesgauvadnguittosTusiuagsesing 5.5-7.0 (Kopency and Wallace, 1982) HamsnagsAss
dwuinAiads pH fieiige (7.02-7.28) ilesnlaldsuemstuuiinasti (1.43-161 nn Snguite/fa/ ) wituevnsuety
Aovhstlaluuiinamnadigs (seming 2.21-4.06 nn Snquite/ia/u) Fsldsuunasweadels NOF (2.83-4.04 nn./$u) uas
ADF (1.58-2.27 nf./1) 30U B3 Lu et al. (2005) seawiemsifideloguenanidumasemsdmiuningdunisn
gouidololfussloniifennadgivTnuanfuduaulduinduwds olesududnseduiliiunsdundniae
(salivation) lusymiadenfiuenms (chewing activity) kagnIStAEBDS (ruminating) Wesnunanndude Fnaneazshl

il buffering capacity WinUudNalie pH vosnszimzmingsudiie Jadunafsegdunidngu cellulolytic microbes ag
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wAnnsnerdfnuazinfialifintu Sensaisaosiniifudedulunndulefuluhuseylusuunsnludela uansims
Fanslermnsfisnsiu 4 suuvuaiedl linszmudenisvinnuresgdunidngudenibely usoranszmusonisvinieuves
QauvEdnauigeslusAulunszimz g

wiuldanAanududuedoves NH,N Tureamaainnssimggiuuiifiiogsening 34.62-4553 un./a. Ani
Satter and Slyter (1974) 1onuinszduaaduduves NH,N fusnzausonisiasaivlnvonaunislunszmzsmmeg
Turas 50-80 un./a. UAzsINI1:I891UT4 Islam et al. (2000) Anasodlulaiiomadaeiug Kedah-Kelantan Tiuewns
faftu 3 wuu Ao 1) Temaiduisudagin 60 % saufuommstu 40 % 2) Tmaduisudadia 50 % Samfvemsdu
50 % waw 3) Winaundsingudaiia 40 % safuermstu 60 % wuidanududuadeves NHN agluras 70-108
un./a. (WAe 89 UN./a.) uAdDAAGBIRUIIBIIUVD Alvarez Zapata and Combellas Lares (2005) finnassluwdlaiaiz
nsmmzguaeiuinuan sy x Tealadwsideu dwidng 440 nn. WAuewseeiu 4 wuu fe 1) nedsting
(sorghurn straw) aghadielaifimsduliiu 12 nndwinan 2) ededrseghadiesldfinsduliiu 12 andwidnan waz
wismrnlifuuudiud 3nedeinrisedaieliineduliiu 12 nndudnan waremstu 1 nn/fu way 9) nedein
sseghadenldfinsduliiu 12 nn dwidnan ewnsdu 1 nn/Su wasussnsadifusuudng wud o daluedl 0 fevls
pwN3iA1 NH,N aglutag 20-39 un./a. (P=0.307) usiflondanslifuomnssiuly 3 $21as A NH,N iiisduoglugg 22-
114 un./a. (P=0.0005) wavanawmdslarmsuiuly 6 42lus A1 NHyN ag/luyae 31-54 un./a. (P=0.021) Fedonndaafu
unnaest o Faluadt 0 Aevlens ndnsliiuenmsinly 3 Falue wazndimsidiuemnsniuly 6 $alus A1 NH,N
agflurig 22.58-29.18, 55.45-73.47 uay 24.84-62.03 un./a. MUy (Table 3) uagA1 NH,-N IndlAgaiusigauves Xia
et al. (2018) fimenuimelaulealndnsdouiilssusesuiusiuluems 10.21, 12.35 ua 14.24 %CP fiAn NH;N Ry
Judunswnuszaulusiulnesidnegszning 50.0-72.90 un./a. (P=0.002) 9151891781 Islam et al. (2000) way Alvarez
Zapata and Combellas Lares (2005) viliiudensiasuwdasszduanududures NHyN fifinsiddsundasiuan
Frnaiduinlasezilsedumnududures NN gean (peak) sewine 2-4 Hlumdsnislions swdsguuuumsdnnig
TomsTisnstuiiinasoruitudures NHoN fewwuiu denndosiu Leng and Nolan (1984) s1asiuinsediunnududu

a

99 NH;-N ﬁmmzawiamsﬁamiwﬁiﬂiﬁumaaqaw“ﬁ'éamqq 150-200 1n./a. 151 (2533) uag Yaydeul (2541) 518910
Tunszimnggiuumsiian sefumnudutures NHAN dmiunisasyivlnvesgduniduasmsiinduaugdunideglurig
85-300 un./a. ei'faqmi’mmusuad Satter and Slyter (1974) (50-80 un./a.) wanslsiiiuinArnnududuses NH,-N Tu
ﬂizL‘wwgmuﬁﬂi’mﬁﬂi'wLLazﬁ?Tuﬁ’wmsJﬂﬁsJ W vline1ms anninmiventunsemiz g Arnulunsneg a3siven
vosdnd gamgiianinwanden Frsnaniide Wusu (wsn, 2533; Leng, 1990)

A1 TVFA vastamnaeslundsiliunnsnaiunieadin (P>0.05) Srreglutag 71.00-78.02 us./a. oglugasunfifien
Tuaia9 70-130 13./a. (France and Siddons, 1993) vausfi A1A g uves G,y Cyy Cy, has C,iC, AR UN 19887
(P<0.05) @rskov et al. (1988) S 1uirAaududuves VFA Tunssimggumuasdaiuustutuusinunisiulfuagnis
govldvosdunieing uazdundsmuemmsidailasy wu mnldduemsmilulamsaiidulasaiiefiagiinismdnnsa C,
wag Cq gandn G, Tunensstnaumnldsuemsidumslulawnmiildiiassadnefaziiniswdnnsa C, g C, way Cq v
dnanu C,.C, Sananas Tnevhludanududuves VFA 9E581I19 70-150 1yl vIoUszana 5-10 n./a. (R84, 2541; naang,
2550) VFA foifuundmdsnuiiddydmivdadiden mnnmsmasssndsidwuimandaues ¢, aefldrgeaalu T1 1losannd
nsfuldveaedngsaarilildaslulamsaiidulasadianniu vasd ¢, ndu T4 edidrganimnnguilesainiiainig

AuldruuaznisteslaveBunieingNigeing aenndesiu Cherdthong et al. (2018) inuinlawlieiiuiasineflasuiatu

dlendsanduiiseau 1.5%vesdmtings fidn C, gandnquitlavisiudendaniseiv 1% veshntnd iseilenialasu

wils (starch) MiegluiiifudUznds@aduumaanslulewmsaiiliflasadaduasdulunisuds C; uinau
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A1 CH, vaslAuanA1eiunsaia (P<0.05) wuailu T4 dian CH, ﬁﬁﬂqmimamwmﬁwﬁu T1 Msnaaoindauansli
dudaauinnsuulgsauninlsiuiitudendsinedad (5. cerevisiae) rifiufisedu 2% voaimiindasotu way
Usuussrnatngegise (46 %N) fiszdu 3% ’unszuiunisviin awnsaaansanUdesuia CH, :1nnszimzgsuadla
ilognuanunsusiu x fuledlngld aeandositu Sommai et al. (2020) Fissswinilefimslissiuves yeast-fermented
cassava pulp AdisRuluenmsvinldan TVFA wae C, Wisigy wagyilien C,:C, Way CH, anaseegraduldunss Moss (1994)
51891714 0U§UUT 991119 (dietary manipulation) Tagldlaidsulansenlus (sodium hydroxide) n3ououluiile
(ammonia) LLaxﬂ’]iLﬁ%uiﬂ'ﬁauslu@’m’liﬂmﬂ’]W@fﬂﬁﬂﬁﬂﬁwamLLﬁyﬁﬁL‘V]‘L!afﬂadﬁaﬁiaﬂ%ﬂ@ﬂ%ﬁﬁﬁuiﬁ waz Shioya et al.
(2002) 51891UNANTNAGOUNAYNTNITIHBINTT (feeding strategy) Aowdniiaonseduedold Tngldwaiumny (sweet
potato) Samfunslimguisannmin wulwandndivuanasain 260 1y 146 a./fu wasnananiiviuain 48.1 1y 255
a./ﬂﬂ.ﬂfwummmgm (4% fat-corrected-milk, FCM) dmsulauudildsunguiseg1aien uaznguiasutuitumiu
AU

NaKAR CHﬂugmusijuﬁwmaf]a%’ﬂ W AN pH vaensEe WY nIalui VA fiugdnd mMssansidsmsonsly
913 USnaiemsinuldl Ussinnuazaninmueienms gumgiidainden aunmvesnstesldvedanus uazviiangy
UIUUTEIINTVRIAUNTI LU (Kumar et al., 2009; Shibata and Terada, 2010) szuuiliaaingnisvdngeglugiuud

a

AUARUT UL UNLANTUIINNITNIIUTILAUVDIAUNTS (microorganisms) nannuatevila (species) Lana et al. (1998)

q

57891171 pH lunseimeggmuiinansenusenanin CH, dndiures GG, kazrn1sgoganuvadlusiunazATutuYes

o &

NH;-N Leng, (1991) 518411471 ﬂ'15L?ﬁymammﬂ%’mé’mdammmmﬂnjama vdwmavinliminn1swan CH, Wiy Tums
pssfudniinisdndadnlnvusidfuas dalitdunidinguinwe wWelldusslonlunsiunandnduougdunis
ABsazviliiinisudn CH, anas Garg and Sherasia (2015) M891uIN1sUSUWABUNMSTAnsTavuglinsaiuarudonis
193807 wagdnaunan1shiom1TazieUsusUkuunsrUIunssin lunseine sy Tagazandnuiugdunignan

methanogens l#nNsEUIUNNT methanogenesis TudnilAsdosanas

G

nsUsuUssun e nasiiudUsndsanmensldunadusiuaingSowaznislddad (S. cerevisiae) W1y
nsdansliermslaelilafusiudendsanduningast (S, cerevisiae) iaxdu 2% vostmiinga/fu uarlvfured
viingegSe 3% wuuidud (T4) Wunagnslunisdnnisiunsliemsifiussavsamaenisiuldinaquits n1siuldlusiu

nslasundsnunldusslonild msdegldvedlnue uarannsanUdesuiatinuvedaillognuanuisviiu x iudesnele

Aetiu Feprsveeransnwludsguuuuvesnistieimsialussezend (long-term feeding trial) soaussausnIs

WSaAULe wazAMAINYIN (carcass characteristics) vadlaiile

LONEITB19D4

nsuUmdng. 2563, feyainunanafidssdnuasladename Taudszanm wa. 2563, udetoya:
http://ict.dld.go.th/webnew/images/stories/report/regislives/2020/country/2-cattle.pdf. fudle 18 unsau
2564.

ngana auuad. 2550, Tnsundaumansludaiid snd os. fuadedl 3 aedudnimans ausinvasaans
UMINYIFEVDULNAU.

2809 33510105, 2541, Tnwurans waznsliemsdndia ead sl esiu. nMatvdnimand AmzinuRsANENS

U INYIBYVDULAL.
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5193 33198, 2561. MaFsuifisunavesnsldvudesuiin Wamsin vigfian seUszAnsamnisivdsueivisuay
ansuLumMaAssgiavedaiiegnuan (Uswituiudiadineg) Tugauds. Msasinuamszaendl. 36(2): 117-
125.

yayaeu Pagdasena. 2541, lnvuransdnd i 1. Madndneans ansinunseans uninendedesil.
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