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Invumansfemansiiisuendsmnudiiusuesinvusitlegluemssensvimii
AT inanunsnfasdinld IngeSuiedsnisiuems nstlulivsslewd sslusuuy
WA MIRTYAUL N13liNanEn wazn1smdnveudusen ssrauINIIULNYUAIERS
ffugunnmanssuineiuazasiner suduadvieilimsuanuduiussewing
Tnvunisiuagunwsssmeesasdidin s[,usumzﬁﬁ'm%aLﬂﬁLLaza%ﬁwm%ﬁﬂﬁwﬁﬂaﬁqmm
ansalunsegsenlivesduitinlusssumd lunmsiannduineimansnisemns 35w
I@aﬂuwuammwmwumumqLﬂmmmmmmi niusldunIniu nsnexiilu uag
ussniidiaymaneatha anunnunelusuovnsinalnensanaindymmeens Jaym
Renduguamuesiyuditazda’ Jagtuldiannesdmufifeaiulnumansiitoimmuinis
fansomsliivssdnsamanndedu TnefinsAnuifafunszuiuninaione1nis
NSHARDMNT N3aUBNEIMNT MILUTTUDMTERT NMsUTuUTIRmAINeImMNS NM5UTEIIY
ANANEIMT MIANYIANNABINITINTUEVRERT MIUsenavansems mallanislv
93 NaveteIMSTTisaRaNIIIA1eY lusneuassonandaiild naenaunsTnUSinm
HANARLALUSHLUUAMAMNUBINERNE
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1.1 AWHUIBVaIINBUFans

Tnwumansdnd @nimal nutrition) Wumansuvumilsiisaunueudmesudins
wazadTImednsneiu Tuwiiiieafurnudmusseninesamenasansiitoglueng food
¥i3e feed) W3oMBun1 Tnvug (nutrient) Afudly (ingest 38 consume %38 prehension)
\Wevaaiisssnenie deiilnwumansdniSomneis nssuiumvderdosadnielusnanie
fiAedestunismisadn (maintenance) N5a3eyAula (growth) N15ve (work) N5
Wandn (production) wagn15@uiug (reproduction) TidulUsesmizaunasauysel
asemnsiigesvioliustloniliililusenieazgndueen (excretion) wiogapdslulusy
Yo3ya (feces) Uaaiz (urine) uazanusau (heat) 1usiu

vonaniliilenvesivlavumansdnisinseunqulufeussinanvasoims
ASLUILNSHTENEIMS (procurement) AanssuvesgavIdluyaiuetuns lagiamzegsds
Tunszuaumsaiuaramelasuslunssmnzgiun (umen. metabolism) vesdniAuaides
NsHaneNs (feed production) NMsaueneIMs (feed preservation) NsuUsguems
&0 (feed processing) NM3USUUTIAMAING1MT (feed quality improvement) n3Useiiiu
ANAMBIMNT (feed quality evaluation) MsAnwIAUABINTINYULRIERT (nutrient
requirement) NM3Us¥NBUENT0M3 (feed formulation) nallAnslie1ms (feeding
technique) NavasewNsTiRfeRaNs TN lusamewasienandntils saenauns AU
Nawdn (production measurement) kagUsiliuamnIMUBIRAANG (production quality
evaluation) ¢i38 (Uyaay, 2541; Asanauaysade, 2539)

1.2 Us:lgsuvaulnsu:

Tnvuzfinnusifusesunmevesdaiidosnsmeiiaudesnsndaenudldn
mnewnsiirudludelutuiignavauliluiene fafudrituosiudufesiuommsiio
govaaelnvuzudniluivasaundanuliluseneluguvesadlodu (fat cells) lneunf
wdnariinsindsnuiionisisdmdususuusn venanilsyuumsiaesdadinadem
ADINTSLNYULVBIERIMY WL §RTUN98LEaNNNIMTANUANNADINITURIER LB LAdAT
wswgiaarldsulnaugmueafeansvesduaniisioamanananande iy

unn 1 Ao W§iTavAuINeINUINBUANANSENT
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Selnwuzgngeduitigsanieazsiianisiasuuvasnielusisne Tensyuiums
maedifiFeniinszuaunisaiauazaaelnvus (metabolism) Fefleandiauiimelaiily
sulunsiugiselasuzuiseie wu aslulawmse ey waglushiu amnsamwmaigyli
\Aandsen (enerey source) WisldluRnssuvesseneddadulnvuealindnuudsisne
dnlnvurundaldlilindanulaase widwsuluujizedeliifAanssuiunisves
sy fauanslpgasuanudiiusiagnihiveslnvususasmnalusamelunimd 1.1

aslulawese a593iN (Maintenance)
tagaytdule (Growth)

LEHE WA NN Leigdas . ﬂ )
THuansa (Production)

Tals@iae #unasg (Reproduction)

[l

Taildweaanus L&Ay VI‘ siaenlfiBensing q Tusrennea

AU

A 1.1 Anuduiusuasvitinivedasusluwdas nuinvedsanie (Yaydey, 2541)

1.3 Us:lgsuvaanisAnuilnsurians

1.3.1  msUulgelsEanininnislgennns

n1sieAANInIueImsdnilunisianisemsdndaiuisausuyse
Uszavisnwnsldenms (feed efficiency) vasd liaiu uazaredesiunsuinemsves
dildddlunsdndnilisulnvugliifomonieligndadou agvilidnsnsaiquivlnanas
drrigeunoas gunmlaiudauss utheldhe fosduidosiquatnu uasdnifivszAvsnm

InsuANansSansvugs
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THownside Auevsdeuladndeliniayiuln (Fufin, 2535) Msdanisiueins
fifuszansamasilrdn ifinswsyivladity Wy nssansemnsineiiudnduves
f11TneiifinuTuge (high moisture corn) axifinUnaihmafianunsndesaanslédiss
yhlsdndlasulnvurgetunasivssaniamnisaigdulniidty fuandunsed 1.1

(Radunz, 2010)

A15197 1.1 Uszdvsnmnisaseiulavedanlasuonmsniidadiuvesdnlnaidanui
g4 (high moisture com) siatlnaua (ground corn) TusgAuiuanseiy
(Radunz, 2010)

High Moisture Corn: Ground Corn

100:0 75:25 50:50 0:100
First 28 d
DM, lb 20.7 20.2 20.6 20.7
ADG, lb/d 3.24 3.37 3.33 3.11
Feed per gain 6.3 5.9 6.1 6.5
To Slaughter
DM, b 20.5 20.5 21.0 22.2
ADG, b/d 291 3.00 3.00 2.84
Feed per gain 7.0 6.7 7.0 7.8

13.2  MIaARUNUNITHER

Funumsnantunsdesdnimnudsliiuiends u vield dalvajandudewis
Tilshnin¥esas 50 venaniuazduden Alsadeu Wudu nsAnwdulnyuman il
FnilUslevdannemsldunntu Swannisliormsldlnglsifinansenudenandn 395iily
anAUUAIDIMNLA mMsdamsemstauuifinisdivdninauaaindesas 20 (hish forage
diet) Wufoay 75 (high erain diet) Wlilafisasmmswsaivinfiatu densdmnsly
gmslumsifiuthveinanas a'qmalﬁﬁ(?'Tuvguslumﬂﬁmjmﬁﬂﬁaaﬁaa (Radunz, 2010)
Fananslumsedt 1.2

unn 1 Ao W§iTavAuINeINUINBUANANSENT
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M19199 1.2 gn51nssiule endiunisldemnsuagsuyulunisiiuinninvedai
Iasuemsniivmnaundesas 20 (high forage diet) wagSewaz 75 (high
grain diet) (Radunz, 2010)

High Forage' High Grain®
Days on Feed 353 300
ADG 2.50 3.00
Feed : Gain 7.7 6.0
Total Feed 6930 5400
Feed cost : Gain, $/\b $0.58 $0.57

'High forage diet =20% corn, 11% supplement, and 70% com silage on DM basis
“High grain diet =75% corn, 10% supplement, and 15% corn silage on DM basis

1.3.3  nsltuszlevivaianAumanangnaInn sy

Josnlutligtudiaruimeanemansidiaiafaminmn Seldimsssend
Lmmmsma’msnmamu,mava1GtJmﬂﬁi’ﬂummammmsamwﬂummmmammmiamﬂm
1nTuarTIAgnas s Yanauvdennlssnugaamnssusdauaaduemns
am'ﬁﬂ‘mﬂ,‘mmﬂmiﬂggﬂmqmuqmammimu iy eSestimwnudalaanuiiuaude
(linseed oil) ludszmasinqugniasfannviduiesmniisnininduiuin (wiadudni
afflotniuesnliudy) Sellusiudsenovegganasiisliviliaansminuidndumiiy
otheguuss widledimamasesihludesans Unngiwiliansladtu sudusdudusun
Jafloulnniifuigioeeudodnd Tngldduuvdaddulusiu wu mndundes v
Soybean Oil Meal Ugduileaisenua Soybean Meal Tulssmadanquiinfeudeutede
Hu SBM nindadias (peanut oil meal) Fstfuimnfigisiumariiiudunilaiidaengs
anugnensiuliiulsesathiuanesia Wethifunelieenvidesiaan Tutlagiiums
¥ Sanmuniennmananuuiuniosnfidedauludnuuzomsuauasuamuuumiin
(51971 1.3) TaeflundsormsmervanndutninavunaySagiumdsldainnisuussy
unfundesiiuultufiasrliuiinuihuugduisdemalivanouunumaasvgiagedy
WU (3307dluazgiey, 2557)

InsuANansSansvugs
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M1919% 1.3 wansldTanawndennnisndaundundewildifedaunludnyngeonmis
HENATUAILLUUMEN (83307RILaYeRYE, 2557)

ltem Treatment
T1 T2 T3 T4

Feed intake

(kg DM/day) 8.69 1065 1056  9.74

(% body weight) 1.96 2.31 2.27 2.25
Milk yield

(kg/day) 1615 1815 1640  16.28

4 % Fat corrected milk (kg/day) 15.12 17.11 16.53 14.67
Feed cost per day (Bath/head) 57.54 69.85 74.79 63.49
Feed cost of milk (Bath/kg) 3.59 3.83 4.71 3.92
Milk price per day (Bath/head) 339.05  381.24 34445  339.15
Income-feed cost (Bath/day/head) 28151 31139  269.66  287.61

o

T1: ewnswauasUaILduratomsre N ua e UNYeal dudhalnaninu wazngaumdeldan
ﬂﬂiLLUigUumﬁaLwﬁad

T2: swnstanAsUsuiindiownsmeunsuinlnuLas SngRumdeldannsusUusimdes

T3: 9nswanAsudmvinduvasemse v e iinvesluag ingAumasldannisudsguug
Sundeussusanathiu

Ta: ownswauAsUdWMEnduvaemsug U udesuindedl wazdngivmieltainnisudsy

uuHvGeuaNNINIUNMIHEANTATRNUAZEUTIINA

1.3.4 N15U29NUNISVIALNBUL VISR

TasmsUszneugnsonslitilnvusifiemeiumiudosnisuesdnd osnns
desdniludagiudusuuhdnfunindudlomnsundns central system) dasnatuns
Bosdn fuuvaioiiiiteulsesWdn imaAuewmasssue i (farm system) saudliosnanie
elnsuzdniagiuemusssued wilunsdiivhdiundndlimndnilasulnsuglinsy
doriarldiloniavAues Aulfufifesasesmuadnflfansonddu uasasdanusiosdu
Usznevredlnvurluevsuiazeiauaginvuefisrsnednidensduesnad wu mndad

unn 1 Ao W§iTavAuINeINUINBUANANSENT
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YIAKI519 91N Unssuidniuanioan fie Befulaanvvewuemienaunzaen 519913
wsenuAu driviainluenaiueImstesasniorleoms TNt au %ien
N3 IAlUsAULaE AU IdNaldR I ouLe WiRulat Tikanananas

1.3.5 N153ANI5IVSENINORIMINADY

Jagtulagmnlanseuanufiseniseunsean (green house effect) Dutlymiid
mmwmqLLaslé’%’Ummauhmﬂﬁﬁu aufadinu (methane gas) Wuauwauilsvostiam
AINAT ﬁqﬁﬂqé’mﬁmﬂLawwé’milﬁmL’?’jyaﬁgﬂuaﬂdwLﬂuﬁummaaﬂﬁymﬁaﬂénv&iuﬁu W9
fniiRendonduundsanudosufadinuilvaiian deiutlnumansisdunisioran
whafnulunsudndafifeanies wumddunisannisUaatdesiiaiimuannsasile
nae3s

1.3.5.1 nslanslungulesausnas

a

aslungulessueies (ionophore) Aeasiiduanyilasqduvid Fadunalnnis
doafunutesnasfiuiindnlneqdunisidulny aslessuenesiinuantfniuguns
indeuinelelnsiavlossuvesyduvidlapazifiunsndoudelalasioulessu (H) dhgwad
disnnulneshunssusumsindies Inunadendy (Na* K pump) wldmeluwadiivsan
lalasiulosouinn Fuwaduuaitse s dufisvdoddndnulunsiulalnsulossu
duiudoonmnmadaundtazeglunmzauga Jehlinandsmulumssiydolauas
orvilfeadmelslufian arslunguleseueres anunsndudilasameuuaiizongu
Peptostreptococcus flhdeanslessueles (Marques and Cooke, 2021) lagunfiuan
wuAT3eYTinunsuay (gram necative bacteria) Wu wuafiSefidosaanautls (starch
fermenting bacteria) @snsavuniusioanslossueeslaaninuuaiesdainsuuan (gram
positive bacteria) Wi wupTiSefigesaaeiiole (fiber fermenting bacteria) Fetfumniesy
asloseuenesluemsdniinensssszshliuuaiiGoiidesaanadeloanas 1iewn
wuaiiendaufaimuduuuafiGenguiietutuuaiiGefidesaaeidols fufuans
lesoualesiinalinistesaaeidelvanasdmarliufaanamudisu fegrsansly
nallonauavesiildluomsdaniAendes Ao Tuiwudu (monensin) wazwnudu (tannins)
Faduanslessuelesifinarlivanyaesuiaiinuanasld (inssd 1.4)

InsuANansSansvugs

8



A15197 1.4 YSurawdaiwmululauulasuluuudusazwnuiy Junior et al., 2020)

CH, Treatment SEM P-value
production Control  Monensin  Tannin
g/day 373.9° 282.9° 334.0% 17.87 0.045
g/kg BW 0.43° 0.32° 0.38% 0.01 0.037
g/kg BW"™ 2.32° 1.76° 2.08% 0.09 0.038
g/kg DMI 20.69 16.81 19.93 0.96 0.200
g/kg OMI 22.07 17.742 0.54 0.98 0.182
g/kg DOM 38.92 29.17 38.69 2.03 0.099

*Means with different superscript within the same row are significantly different (P<0.05).

1.3.5.2 msldanslungunszdunisuannsnlnsilaiin

nsldansiaiuiinsedunsadnnsalnsiledn (propionic acid enhancer) 817ty
n3ALAn (malic acid) Wudnmadennilililunisannaifoufasivu Sensaunaniuans
finadAglIngagiun-Insiile (succinate-propionate pathway) a13150NEAUNTHER
nsolnsiledinls viilidesanasaundnnsguniswiayiviaves Selenomonas ruminantium
FaduuuniiGounsuauiimumlulunssnzgiuu Taefl S. ruminantium @nsawaey
dedundunsainsiletnld shliiUiuansalnsilofnlunssmzgumuiivanniy

auvsslunsgmneuurnnsndngesansiulamsaluilunsauaniin nsnuedan
nselnsiledin uazaduaulpoonlud faunsifiusuiunienanssuvesuniideinannse
Twsiledin (propionic acid bacteria) axsiilsiinsalnsilodn WAnldunty Feansmedulu
nsWannsaLedRnuagnsalnsilolniduansiifeaiuy ﬁﬁmﬁami&gﬂé’ugﬂﬂﬂﬂwﬁmﬂim
Tnsilefnudrsailiiansslunsnannsauedinanas wazyhlsiinsuanudatimuanas
Fawanslumsedt 1.5

unn 1 Ao W§iTavAuINeINUINBUANANSENT
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A15199 1.5  HaURINISLE@suNIANNANAaNSRRLAATMUNEIINNSUNT I INAr N luvie
UURns 24 Hlas (Kara, 2015)

Parameters Treatment SEM P- value
MAO MAO05 MA1.0 MA 15 L Q

Total gas production, 2833  27.00 2956 27.66 125 0.106 0.167
mL/200 mg DM

Methane, %/200 mg DM 18.34*  16.60° 16.20° 15.32° 0.31..0.002 0.157
Methane, % of control  100.00  90.51 88.33  83.53 - - -

MA 0, without maleic acid supplementation; MA 0.5, 0.5% supplementation maleic acid at ensiling;
MA 1.0, 1.0% supplementation maleic acid at ensiling; MA 1.5, 1.5% supplementation maleic acid
at ensiling; L, linear; Q, quadratic; DM, dry matter.

**Means with different superscript within the same row are significantly different (P<0.05).

1.3.5.3 N13nTEAUNTTTINNUYaLLRFInRUTALUATILSY

Ingunfumuiaiinuazgnduaseriannindunss wu tngae (pyruvate) lag
wodlalnsilamiluiay (acetotrophic methanogens) uaziinisUanUasslalasiau (H,)
wagafualasenlus (CO,) InsiweTlauiiauuailife (acetogenic bacteria) illununiiSe
naufirslalasiau (H,) wazeansueulasenlus (CO,) MAnannsnannsauedin ndumaiie
Hunsnuatingnass sennlelanautazmiveulaoenlsdlaildgninanaiadunsnuedin
avanunsogniUAsultBuntaiionld fedudleasiuiugminlundnnsnuedinud ety
nsndnufaiivuanas datandluning 1.2

InsuANansSansvugs
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