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Y89 mumen pH YN Tnuminsetbsdadiuenninnudesnduiidadidsusues
demaderfamsnanhasasmRttewasda s i dun e TVEAsiaz
$1uulsernsgaunidaae (Kauffiman, 1975; Erfle et al,, 1982) HONIINT Van Vessel
and Russcll (1996) a2 Lana et al. (1998) s1oameiihusnsf 145y Timothy hay lusedu

driinanilianudiunsa-a19 (umen ph) aaasvinszdy 6.5 5.7 uazmsdunned

a,

a 's g A A o
TVFAs, C2, C3, C4 Uazmsdunasigrinisy (CH,) swvialszaniamnmsdunsisy
-~ - 3 ar a o i ar 4 H T
qannioTsufuandeiu ldredmivunsilf wadiduomafiosediufies wuh
fanududuyes TVFAs 1Ay 78 mM uazdadu €2, C3 uae C4 JAun1nY 59,13, 6
mM ATURIRY 9192 rumen pH 1A 6.5 nazaTduduves NH3-N gy 8 LM
P ETIR ] 9 .:i 24
FedadIUUIeIMIHUAIBTMIIUNIMINS TUAD 60: 40
o e 1 ar o o . . 3
TAIHITUN TN TUNUT {correlation coefficients, rz) FENINENIL ramen pH Uad
TVFAs, Adausendn €2:C3 uag (NIL-N)  1MAY 0.73, 0.82 1ag 0.65 AT AL
¥ ) 3 ) T
wonINTI WU Nlean 192 rumen pH aadtasduilosnninmadiiusedvemdu dewa
t a ] ar 1 o oo [ A 1
AaRIFUATITH CH4 anas udlusuz@erfunud lsz@ninmdesldveutelvegdlu
seRudteein i@ Nang mmen pH  Tinansznilnvassdemindsundayilaves
= Adad 1 = o = = d T af o 9
Auniifeglugun msfnunfunummsfmvssgiunidmaiinwseiidnae
3% 151 pure culture W30 mixed cultwre tHoARMIMS 115z Tvmivnaisemsaies
(Wallace, 1979, 1996)
& b o of o o 1 = gd 1 A s
wonaniludlseduvesNE,N) Alinruddgdeyiunidu@eriu Tay Satter
- X -~ A
and Siyter (1974) 1&¥imsdnuTavlussuullalae In vitro technique WUWAUNTEN
4 - =y 4 ar A
anudesms NEN) el lunsnTy@uTahzdy 4-5 myd luvaish Wallace (1979)
1 . . . A A 9 A - o v
51497491 pectinolytic bacteria  Hmnduiiolimsiasuyise TnsnunfiGumanil
s & A& o N
gy Tuilodgwadine 1§ ss Tenl Tnoe1fonszuIun1s NAD-tinked
‘é ] @ a ar = = 0
glutamate dehydrogenase @4deldnszuunsudndmivgBunidynsiialumai
ar ¢ d 0
souTuilo T 1F lumsdunsievizrad 061915970 Erdman et al. (1986) U0 Odle and
] ¥
Schacfer (1987) wudssduanududues  (NH,-N) isnuizauiussiinnse
UszanEnmmsdosemisnenananhinstesamsemsvaniyity Tavanadudu

a o oAd A

vos (NH,N) moluand  yaunideziinnuduiuifussdunrududuves (Ne-N)

as 1 = = ar ¢ = = o -
molunsynznain sazdawadelss@ninwnsdunsizdyaunidlilsfuiionasdmn
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1 ﬁ; ﬂg 4 ar at F di;
idaziiiugetite 9 me diolduhadomingSoduermenenundn uenniniluds 1@
fo1sdnyitnnuduiussenissdusenTudis-lulasudedssdniamyes

s ar o'a:iy dy 3 o o ow o - ,3
aszuaunissnludadfendos nuhesianuduiusdfunafuduveslszeins
yauvsd ansavuliinamsay idlsv@niamnsdesTuazilssEngammsdunnes

-~ 1 4 o< A g
qaun3dTu/siuTay Perdok and Leng (1989) wuduiloszduuen Tuile-luTnsuniin
o = oy a e [ ! .3
15-30 mg% widSansaulduazilss@nimmmsdesiduasemisiintunasmnd
C‘: Ag @ = 1 LY ]
agintuvesszaunoy Tudle-lulnsougefle 30 mg% Hnadenisannsvesdada
' o ¢ 4 &4 @ o ' & &
szndne carcaics  Suaudszrnsgleadesifintunazddinanomsiiuiuens
o e ar = o I'4
dszansmwmsduansiyaunidTsfunn 17 dh 47 nlesigud (Kanjanapruthipong
3 1
and Leng, 1998) H@NINil Wanapat and Pimpa (1999)31601U91 deszauuey lmile-
Yulaseulunsefoldnfldsuheiauiluomansumdn wdullessduuey Tudio-
) 4 )
TuTasmudiudulugie 13.6 -33.4 mg/dl Anadensiindsza@nimmvesiinningives
ar 4 A 4’ 3 Q = 3 o
Az TaomnzethbamsiistiuussdmuunfiGeiuaszans TlsTads
=, a o sf :{ ar Y =Y A B yi’-’
wasSinueseyiuiiuiidussninfullaaazaasannlfinamshiuladmuaune
¥ ¥ k4
JssAninmnsdesd naadfiudiaedy (NH,N)  fimansaiundsiiaidud
&
15 mg/dt ¥u'lal
¥
1 ar A Q0
uenINiiE7 Neuyen and Preston (1999) i1 lunszileddninidfuvhedn uas
nghaadiuomsnauiian (VN szana 56 mydt uaziindutszine 818 mgdl
efimsaiudan WeniingEe urea-molasses cake U Sesbania leaf oz aaHaRT MY
Uszmnsuuaiiay TlsTada uas Ysmamstu ldRdududoy
2.4 malFualdadinadnngandasnagnimseduerms
A:‘ ar Qr Q - U ar
Tai 185 uvhetadusmsnenmdninad idadaulisAuuasnasnu@E)
° ~ o = { a € ar -] € w
fidh S udioTagAuemsiifiludestiu wu udu uazmandafhesmdums i
' o a m ar & = o 1
shsdmuhannsamlssaninwmsdunazdedunid sty uazdadaulilsbu
» & & A i
ADWAI (P/E) INUAY (Paengkoum, 1997) tazdisvmaasuamsfeuiiodissnoy
b 4 d A '
voammmaazySeidhudn  nagniniidifinmildluuedou Keebs and Leng
(1984) 51897111 MILATN urea-molasses block aunsafindssantmmimuuuaznontn
:i o o o 3 3
duslunsedlowus Mumah 145unanasstdmemanyas wnllniniuannioan

S inamsifemsdueFald (Kunju, 1986)
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2 g ar P o e A

wonv1nil lafinsl fuldjsemisifiqguamgefifoniiomsdounasmie

Saflaqaunmgs HQFE/ P) Taslidwulszaeuiiiluiagaundiudestu unds
e ci [ i 1 z Q ¥ o U L =t

wisaid ey dun mmiwnie, $1geu, Hudu undeves NeN 14un giSs undeves

.oqy o a d @ o o 1 ' a

rumerrby pass protein 1&un mﬂmaﬂﬁiw, MAYsT, UVWFITY UDSHUDIUIEIN

drageneg Thud fwzdy Twdon sasvearefa misliiaSuamisariildnay

o

fnyazigy myldiaSuandTinafiiedantld vazoreeeldludnuasidoiu
‘ﬁlidfiﬂ'j'l on-top supplementation (Wanapat et al., 1996, 1999) uﬂﬂ%'lﬂ‘l{ (Wanapat et al.,
1996) wuduileFy HQFB/P SaufuvluningSeluTasaunildiinlszansam
mﬂ%’mms‘lﬁ'ﬁﬁﬁudqwa‘lﬁ’:\}?mm‘}’mmﬁm{ué’mmzmn15aﬂhﬂaﬂﬁ’unumsnﬁw
19111591 1Aanad (Wanapat et al., 1999)
vinnsAnu 1IN ludszmaamisuiglsenilneSeauiw Tae vu o al,
(1999) Tasmsiasuemisfiou-gise (UMMB) T Tnunfiauslunyasns WUIINIS
(@3 UMM w3o mﬂ%’ﬂwﬂﬁngx‘i‘&iuiﬂ%‘ﬂumfu amsoiunandaim gaz
Tusfuu1diiuedied Lm:um”lﬁﬂ*infummimﬁmmmmwmmssuuﬁ’uﬁuﬁ: et
2seumaiiuda 2ereuntsaafes sauﬁ05zﬂzsaﬁ1ﬂ15ﬂﬂgﬂﬁ'aa afeadiy
a1sfiny11ag Plaizier et al. (1999) Tutls2inA Tranzania iifefimsa3uormisiey
wMMB) lulafaun wudwandnd namazSinansmeldveusdiftuiunazna
lsf IR R vinmsfnuswdutuasasas huvagudsmmm 6 urslus
mndamvestszing lne TasnsieSuenmsfeunanmgeswdumsdingavlu
Hewdufnahanani e oslsznouinuniuiuesissany (Wanapat et
al., 1999)

{fudnlenda (Manihot esculenta, Crantz) Husiziafifimstlgnetienirsvnedy
FudnZounasfuidauvadon ungansoigy 1A lugnmauswunsy (sandy
loam) Aifiaugavayssla: dduandes sagungiigeisimmlgnaiesiumas
1 ldveunuasns lunaeqiszma Taoafussiissduvemdsnugusilsedu Tusau
a‘iqsmzmmm"l%’si‘luzmtiawﬁmuﬁf‘hﬁ'ﬁg‘luﬂizmummﬁ’ﬂ‘luﬁmi’sﬁyuqsgm dauveq
lufugunsalfifhumases sy Tasiinsfufomfendunsfuiafuedilsd
anFnamstulduazaraunsalunisdes18ered ffeesiniissduves

ﬂﬂulﬁuﬁsmuﬁuﬁ’(condensed tannin, CT) ¢4 (Reed et al, 1982; Onwuka, 1992)



g lusduvesmseiaiula G @eundalgn) iendaiuedaunsaan
cr 214 uasiiszfuuns Tulsiu 25% voetagute) SudumaWifiunamima sy 14
9838y (Wanapat et al,. 1997)
2.5 safilszneumaniitazgurimalayue

Suddlendafufsiiinsazauems ludasn Tasdanlngslsznoudoudls
dhumdanid Tulamsnivesidheaunsaiunlfiiuumdmdsouivemsdadon
asAnmguami Insugwu uffaiu fudy fudada aldentiu nmnfudulends 3
seduveTilifud uafldnmewilmdondenuge (s uazanz, 2538)uazyennt
W51 uaznane (2533) $1eed vinmsthdmvedlufudeuds lilanuds o
anwmeldifuemnadulsiudmiunsdvdafldihedd Taomwemsi§ludad
Reudos dieamindinmarma Tnsuzan 9 lussdugs Taomwisihumasldsfuady §
Saquits (dry matter, DM) 90% Hasfi Inwngsina q ioRmfiuTaquie wudh TTsdud
te6'ld (digestible protein, DP) 18.3% Tnyusidon18imun (total digestible nutrient,
TDN) 56% T1)5A1Me11 (crude protein, CP) 24.7% BirofBndunsa (ether extract, EE)
59% 150l0Me1 (orude fiber, CF) 17.3% TnawugdilaileluTasiou (nitrogen free extract,
NFE) 44.2% 141(Ash) 7.9% unatduy (caleium, Ca) 1.5% Waawasa (phosphorus, P) 0.4%
lﬁﬂiﬂ NDF (neutral detergent fiber) 29.6% 0% Lﬁﬂifi ADF (acid detergent fiber) 24,1%
2.6 matgn maduifes wazmadamiusd

INMITANYIVOS Wanapat et al. (1997, 2000a, 2000b, 2000c, 2000d) IAlaADS

swazdvalumanlgnuazmsiaiuiued 3 Tasmsilgniudnlzndsdmiumsihued
Hingquszaedifeunuannsaluns sz Tom lvoaiudlzndaiedy
Taetivudvunanans 14 Tusrsduasanisfiny 1ay Wanapat et al. (1997) 18uaaald
dunmsdgaiudnlendsfiszes 60 x 40 wn.  szuhaeuezihmlgadivunie
nrefuusieuanuaysevesiunasdnjuannsa ifuiemisvesnyyduas
yosdaTI&(food—feed) Tneisuduiiiueafiony 3 dow uasfumdwwniuluyn 2 deu
Taovhmsindaudumilennfumunszina 10 3. tasthlhmsmauaaniering
FuseumnuaaifieliilszduSaquisit 75 - 85% Taeldssoznmmnenezdiu 23 Ju
uhdterhmsdurgsiansseznmuensmauaaasidifgdonnlfluudenseunas

diuvesdunazdduSuiies (witedd  lumseinuarszaivisoandSuiaves
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. A t o o g
nsaleTas twondin (o) 148990%  wazasfivnrnnihfuuazeigmsiny ldunds
g o a o o4 a1 N g ar
wonmiuuds faansodaiiiuedlugduuudadlou TeeldndsenionTosdarhs
A FY - Ny r-} ) L ar Vo4 A
waazadnlumsianulasndieninlgnivassgadusiiudnlendusudmjunie
= 1 a 3 d a0 s ar
asgiu Prstumnlfudiunsfivanugeuanyselve@unasfuiuomisdmiy
nuasnsdndae vazdonfudiuimismuseliduundsomnaiudmivdad
1 ' §
Toetnwzegnatalug1aniuds (Wanapat ot al, 1999; Polthanee et al. 2001) HOAINIY
szezamnstlgauazanid lumsdaiinadenandaion1snaniiugd (Petlum et al. 2001)
¥
uazziluvesnsign msendeaas lusnsessauiamsldijulinadensiduandad
@iy (Poungchompoo et al., 2001)
2.7 My Sundlnfadueanansmivemisfuiinuduiivesdlszaeuly
gns
o o'el 9/ o ar ¥ o =
WAV Gralate) Humseyiusnlszasudioniiueu 4 dwazagumitenda
' Ly (s 4 &
2 agy n3efGenTaoa 11 four - carbon dicarbosylic acid wozFany'1d Tavving 1ally
.; A 3 - = o ] =l =l o e
ifiolevauradvosgaunidnesludiaesluInsaeueiouazinnud iy lnodueas
SuesiiRvaluiginsiniy ( the citrie acid cyele : TCA cycle ) (Chesworth ct al,, 1998)
sazuuafiFodmInghodsedlunssmemiszendeigdng TCA cyclelunszuoums
or o o = = o = = o o &
Funseddaduauas TnsReamauazuvaz@oady  qdunidfzodonvandiodiy
-~ o dao o o
msumesoalunssinunsdunnevdnduauas Insfiosiuad10(Gottschalk, 1986)
uazluannzidaildTuomandsnutbaanai Ty lamsad bifulaseadalu
o ¢ - o 4 & % o &
sedugazdnaiiifansauanfniisduuazamisnolunssmneguull pH Szl
] Y o ] ] o {
nansznudegaunidunsuavdulngd licunsed e luanziimelunszmieg
=) 4 1 o
wull pH - @1 uazdamalifilssminsvesgdunidanatedresing (Hungate, 1966)
& - - o A o o a ds o T ] .
Fagdunidunsuniivmihiahensananfniidhdny lAun Steprococeus bovis way
{ 4 A4 1
Lactobaciilus spp. (wa®4, 2541) uasluaanzifensauaniniiugaiiu uqdunidl
¥ = o o { 1
annsoth 14 1dvue avdwaldifialloniniag acidosis ludadfoaudos Nocek, 1997)
F ]
uepviniiwuimraniunumlumsmumsih i¥nsauanfinvewuniiiSy Selenemonas
lg as 1 0‘ =y el A e
ruminantium  i@nTui Idseduves pa LiaadunafuldSudieunainszduves
PR 3 f o o 1Y o P
nsauandnfifviwiiodadldTuemsilsstanmi TutamsniilidluTnseaths

] o = = o o g ag
non structural carbohydrate wazFIitesdunzmsinaozdlaFaludaifuudes
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[ P - | . . g
(Martin, 1998) 11ABE14 1TDANIVIAMSTIGNUUDL Nisbet and Martin (1994) 16914115881
arudyduvo ln@onsenite25-100 mM  3IuAuA15 1% malate 10 mM aziinasiy
o - L . . 3’
nszdulAmaild L-lactate ¥8998unIdngu Selenomonas ruminantium HD4 Tdgadiu
TagszAvuveaUanaTuAIUg lUsedl 10 mM
& P = o w o =t A
Fena lRannsoventnnuduRuiuss L-malate  uaz Im@uudafiunum
ki
o = o <
{20 ¥8n1INH Khampa and Wanapat (2005) AnyMAaoenisiasuseautansounss
TedonAuoanuanluermsduififududussilszaoulussduge nudszfuns
o= = = 3 T | [] o e @ T o & o
wSumpsuAuanssAulinadelss@ninmnsziunisuinuandiesiy dsamnsninm
¥ as A = o 4 = = o
amudfunse-arvewesmarlunsymeninuazinlis@nEnwasduasieiydunid
P A @ q a e g
Ts@ulunsemnzgan FufuBagmalumadiumsh ¥ fudnlendachuduyiody
o = s a ng
omsdas Iadilss Annwbediu
o g P o ﬁ 9 1S A 9/ ! =3
auiudelinnuinifunasfimesdabsiozdedinisdnudauimims
ar a ar ar L4 3 ar as
wannmslgmsihlsdudunindad Saccharomyces cerevisiae Smfumsyanuiinly
: ¥ oA ar = g A‘i’ N
mmbaadelseininmnizviumsvinuaznsldwandaislugililonasanuiiess
3 o 4 o dy -4
Hffudoyatugnlunsilszgndlflumsiugaamemidailunuasnsdifesladle

1 ) s YL ar ' 3
ansavfleduasunisiligduasdannganmemisdatluszsdugaamnyrude Tty
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3. Beef and meat production efficiency
- Local feed resources

- Feeding systems

1. Rumen ecology: - microbiology (population, identification)
- fermentation end-products

- synthesis and productive aspects

(Meat quality, quantity and marketing
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