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At0r.t Tltc obicdiv. of rhi!p.p6 wB ro cvrlulr. tlE poitibility of $httuning cl€rhdn gts (Pc,,ir.tt6
p,.rprr"rr) with ricc drerv fid hlr b..m fdmcnt d wirh whiG ,oa filtlgi in 8o.!. A aotd of t2 go@ *c.!
r!"donly eriSrEd ro ft.d dl oli. of !ta|.tn di€8 m.dir8 !o co.rplctdy raftrnir.d bloct d.dsr Th.
atimd! wct dividcd i.io lhlc blo.t! .ccoding to rh.n initid body *cight Tfr. t,cert. t ! w.rt: Rl = I (l(,6
Eldlatr 8rrts, R2 - 706 Elcpll'rn lrlss + 3(7. ftrman d ie rtaw, Rl - 30% Elcphrt C,rsi! + Tt%f.,fl.dtldd
ric. st !w rd R4 = 1007. f.rDc .d ric. !irw. Pr[ltd.'3 m.alurEd wcl! &y man.r ard or8ftric ,ln&r
di86tibility, IiEd col|3unpthl! av.ns! daily 8.in md t€.d cfici('rcy of 8066. D6.a analy3i! indici.d that lhc
DM .nd o4rnic Ind6 diggtibility ligniffc.ndy d..rrrs.d lrlhcn th. l.vcl offdDar.d ricc slw irEr.!.d
ir ih. rdiort. Iochlion of fctaall.d ri. irtt} rp to ?'0% in thc raix d iot 3ipifcany s DM od Ot{
disBtibily hn $bslitutinS grils wiih lura fqtndr.d ric. rrIsw ortcdly d.cr!.6.d DM ad OM
di8dibilitica. Ttt€ b.n ft.d ctrcicrcy wE foutrd in d'c sod 8iv€.t Rl (0.1, follow.d hy R2 (O ! o), Rr (0.09)

md Ra (0,04). ln cooclurio& ric, rir.w dd h6 b..n f.rt[ctlt.d Eing whi& mt tungi car b. us.d to subdun
cl.pl|Ilt Srrar up !o 707. in lhc rdior ofgoe. Futurc work is io optimiz. ih. la€ ofasrlindu$ial lra{. ioto
quality fc.d with f.rmerrcd by whire mr fingi.

Th€ mair pioblco hEcd in rumin prodlction
sr{.In h lvril0bility oa f..dstufr, crpocially in ey
s..ron. Tllcrcfoft rro*l€dSc in dilizinS agroindr€cy
byproducl as fc&tuff lo mcit ndricnl rcquircm.nl of
onitrlals is irrpotud wha dE coovatig|rl fc.& art
icat. Ttc pot.Ey of rt bultuE .rn aSroindurtry

b/p$dlrl as rumirl'nt ft.dins, which i3 lo.dly svrihbL,
b grla ll2l. Utiliz.ist of rhii mdlrial5 c.r' bc rcg,'dcd
.! good sl.dc$/ !o minimizc d1c oosi offccdi.g be.!u!c
in &fmd Frduction syscm, 60-7r,{ oftotnl Foductio,
cost is sFrn ftir f..&tuff i,lany irudid havc bccn

c$icd o in ordlr to imPtoyc flrrtritive valu€s of this

mi.rid!, HsvcE h ddd to it! ulc a3 fc.dsufl n mllsl
mccl dE lsp.ds of qurrnfuy, q'.slity ud coitinuity.
Prddy by Eodrrct, ric€ staw md proc.sli4 wrs. ruch
ric. brad. contihd6 ri8nifi@rly to dF Naildility of
fc.d lrpply bccau. it is lhladadly availablc. Ric€ straw

is a l.tovcr fiom h'Iv.!th8 ric. consislinS of 6c allm
snd 3omc l.av6. Tt'e yicld of crop plmt blpl{dd cnl
bc.nimd.d liom rh. siz. m lmd et ofdE hsrv.dcd
('op I3l.

Hwcvlr, ulilidln of rit fie !s f..d i! SeE lly
liEil.d by icvcrll 6doB srh a rh. Iow trutirbnnl
qurlity duc !o high fib.r ooo&nt and lisniffca,ion proclss

OddcninS). Lienin rnd ccllulos. mlnmor y forln
lignd.Iulose boutds, a very song boud. in plrd c.ll
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walls [4]. Li8nin is !r aromatio polymd compomd of
ph.nihrcparoid, rhc sldnBtu con ftryl, syEphyl,
pounsyl alcohol [5]. E3t r boodiog !trd covelcnr bod!
bcrwc.r lisnir! plysacclE id.s liom co€$. fib(, prorcin,

nalually form boo& intriBic lo lnosl coofse fibcr
stucrrr. dd is a ,n jor tadcr io d.Srrddioq hoah

crllulo3. ald tEmicellulo.G deSradltion {6-tl. 'IrE oH.r
lhc pl&l. dE higicr dF ligrrin cornc .6ulling in low.r
diS.ribiliq !, lit tificdiorl incn s.. Th€ftfor. ric€ *aw
mllsa bc pro.a!.d bcfoc u!in8 &! animal f€.din8.
Pro.lssing of ric€ slaw c€n be don€ physically,

chctnE ly. or biolosiolly. Eidr m.dDd b.. own it3

rdvanbsB !s ecll 6 di$dErr8.s. Onc biologic.l
mahod rhat en be u$d h ric. sEnw prlccalirg tu by

utiliziag whi& rt fingi. Thtu fiIn8i i3 well lno*n io
eiivcly h.al do*n lisnin cod.ilt ofrraw [9].

Sone of tun8i rhd livc in soil havc dlc ability io
des'0d. lignin and c.llulo!. compoundr. Tt6. fih8i
plodrc. liSnirE . dr .ruymc lhd cah dcSn&r. liSnir
compourd! .rd crllul8c, an !,EyDc d|!! cr. d.srldit
calluloca Ex!,npl. is ihc fiD8ur Fwi@ ptolferdaa
P.ntitliw d.dnb8 P6 ll0l, Penic liun
sitp citsiM ll|l. wrftar ccllulos. d.composins
funSi such $ ,,fryers?r/r.r ,rige., Cl,@toniun slobotM.
6cqr.l@ioptb br.rbrtdb, Tdclnbna rotdta,l dn
rrbt$&r,,e ^Mlt2l dn MEd td.'notir !t3l.$nt
crllulolyric furgi isoldcs ludr d ltpcrai us tp,
Penicilli,,,t rp. biehott,'e virib, T,tclo&r"n tp
qi,dit utd Choro,|ir," b$vn cflici.rn in dcoomposing

stra* and orh.r qop rcsiducs [lal. The obj€ctivc of d'is
study va ro l.n thc pclibility of sub$ituiin8 .leDherl
rr!!j (Pennit tun proplre@) wilh ricc anw dlst hG
bcar f.nn.rn d wirh whit iot tungi a3 fc.ding fo. eoor

A.b.! .r. r..alrt: 'IrE .*p.riEcd va cmdu.r.d
@.dine b corpldcly rrdmitcd Uo.l d.siSrl Twclvc

8o.t! werE dividcd i'tro $r€. Sroups mrdior to initirl
tody wcighr (four onimlvgmup). E&t mimal i,l cv.'y
grou, wa! r&d.mly Sivco or. of fou. E alDd[ di.rs,
nrrncly: Rl= 10096 Elcphaft grals (Co ml), R2= ?0'l.
Elcphrm gr8 + 3091 fcrD.nEd dcc srw. ttl " lt7.
ElcdE rl!J. + n !4 f.rm.dd rh. s!s, id RF lo(X
fcrm.n d !ic. ira$. In nd&lio!|. !!dr lrlimrl $B tllo
givc. conc.iEi. at dE rlic of 1.5% of body wcisrL
Eeh snilul *rs kepl in hdividud mcrrbolim crd. .nd
hE a fi€. a.ccli ro drinling watcr.

The study wai carri.d otn for 30 d.ys whicn 1ras

divid.d ino fir. p.riodr: prtlimit|ay Fio4 d@i6
paiod &d sdnpling Fiod. Himirtrly tinc vds irr.nd.d
io ob6.rvc E rv6.8p aEount offc.d cql3llm.d by .rdt
drimd. Ttc scoord pcrii wa in rd.d ro 8iv. dlmc. io
ani sl ad@rirtg io crD..imcrnil dia and $c ls$ p6iod
wa3 for .latu coll.crion *hich wa! laslinS for icrl dsF.
AniE l w.5 fd m lwic. t &y; O7..}O d l5.m md dh
rnimrl i|r. Siv€n ."Fim.r*d dia aoud ,9 to !0a.9/
Bw'E [,sb aDimal w0r fd &ily, hr r[ Icnovcr

fcd froot Fsrioll' d.y w!. rst'ovcd tuI dt fccd h"*
bcforc addirS thc tlsh fccd" Thc ,rooimt of f€.d md
rctuscd fccd wa! r.coidcd ro c3lcul6€ f..d
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condiriorl Bcforc flcdina ro mimsl, E fcnn ri.d ric.
!t t{ w6 cxpo.cd b entiqt lcmp6a!8. Thc cqprlrrB
conot r ilohr wss p.!9.rEd ediIg io pro..dlm of
t151.

l,rioi.tory tu.ttr. TIE fa.d lrnplcs (f.fln€nt d ric!
rnlw dd co.rc.rdc) dd fcc6 w.r! ,rdyz.d fo. dry
Drtd (DMI al! lo..l N n 

'nri 
d.rf8ar fih! (NDF)

rnd a.id d.t rgert fih! (AD[). All sarnpl6 w€r€ Iround
to F.s l-rnm lcrEar Fior lo &l'lysis.

Pnp.nrio. ol f.ir.ra.d Ri.r Slrrr: In lh. pr€viou!

$dy, dE vEio6 hvcl! of Cqpriro coridrA i!oh.
wcr! .dd.d to ric. iraw !ub.trd6 and fcrmerncd d
diffcftnt irrut ioD timc. h w6 fouql drt dE oFimum
lcyd orn fcnn(,r{ion tilDc d|ar cm h. sFlicd io
oplimrlly incrca!. thc quality of ricc alraw in t nn3 of
irDploviDg Duritiv. qlElity ard in viEo digBtibility ofric.
strlw lub6ud wrs l0c6 (*/*) for l0 days. I}ftfG. in
thi! dperin.in dd ldcl wE rylicd in r''t4.rioS

Thc ric. *!* Da dqecd ino !6111 3iE
(2-i oD lcrsd') tlr.n mixcd holnoedo|uly with 1116 (w,rv)
ol Coprina co"tda isrrld- Tk mixrrc th€. srs put into
plasric b{s and fcrm.ntcd for 30 dsys und.r ,|erotic

S.rd. C.aEtL.: Duing nE lirplirf, p..iod (10 d!F),
llE $,a&ly of dict (f('rrct{.d ric. srg ari oqlccnEr.)
oflir.d q Efrs.d (if Ey, e@ 

'g'd.d 
dd) Eming

srd ! sub{ampl. l{as bulk d for tuilx, an lysis.
Th. d.ily fccal coll..lion sas pin in phrtic b.g! utd

wcish.d- Thc blgs, sith f.c.rr w.r! IrhcLd lrd ilorcd !l
5'C. Al th. crld of.ach colkdion. feccs colLc!8d drily
from ...b dE p ov.. dE J.&y p.dd w.ft hdt d on m
individd nillld bGn!, mix.d boroqhly utd . $b-
ianplc wa ovco &id (l00oc) io ddcnninc dry matl! of
th. fcc.& Anoth.r 3ub 3.mplc ( 1096) wa irL.rl ad kcpt
fiDzar for 3ub6.Sr!'lt lrbordor, sn lysi!.
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DM cod.tn was dctltDit'cd by &yio8 d lflPC in
rhc ovco for 24 lL TIE FrEcnt!8c of6h wa da.tmirEd
by ignitiog thc samplc! for 6 h a. 55OoC. (hganic matcf
(OM) $,as cslculdcd a, loG%a$ (D O. Fib.!
oompoliliod (ADF srd NDF) *.s alBlyzld erding !o

[E p(lc.dult of I 16l.

Prr.-...r! M..t r!d: Th..iy n rlcr (DlO ard ort,nic
mat r (OtrO inirkc *ct€ &&rmi.od by 3ubfa.lir8 dtc

arnou.t ofDM alld OM off.€d otrad wih tlt DM.rd
OM digcstibilirics which w€tE dclaflnincd usirS formuld

Fcod Etucy - AYltTe &it, gi(8y&ilY DM
Lrlt (s)

T-L l Tlidt DM d oM ttrL. DM !d oM dttilrlti6 d
f..d.lfio.ncy f6 ah tud

DM disrnibiliry - (DM innlddFf€ DM G)yDM
iarcG)xlmTo

rbl,b fdlnd bt df.d ry.Ern r -!iL E Er i!if.d,
ditdlP{or) Rr ( lota E}rr-r g-I R2 (7ota E4a-r !E +

lota frud rio slrrl a](l0ta Ek ndtB+ 70*t Erql ic
sr F.r'drd) d Ra (lota Fdn d Rir sd)

OM Dis6riHlity = (OMi rrdS) - Fd.s OM (8))r'OM

intak (g) x l0o'l.

&ESI]LTS AND DISCUSSION

ln gal€rd. coflnlio of dE cxFin€rt0i mimab sl3
in Sood condition lhtoughoul the sldy. DM tnd OM
diSEsibilitid w€r! siSnificadly rficd.d by drc Mncnts
(Tablc l). DM itn t d.(t!.s.d e dE lcaclof fsr€in d
dc. stEri in thc rdion hErca!.4 ransins noln 57 | -6.1 8/d
(Rl ) !o 275.54 S/d (R4). Simih.ly OM inta&e dcor!!!€!
fiom 522.71 g/d (Rl) to 220.58 S/d (R1). DM and OM

diScribilitica wcn atr..t d (P<0.05) by thc tEodtrcnl!
(Td. l). FurdEr rEsr indicdcd fnd DM ,d OM of eoat
Ec€ivins R l. R2, R3 wnE significrlily higlF th.n tttnl of
R1. wh;lc Rl, R2. Rl !r.r sitrrilr (P{.Ct). Av.rleE d.ily
gain ofenls dlct R I . R2 ri &1 wB sistrifcdly hishc'
thm that of Elatn€ol R4. Similrrly. f.cd cfficicoc, for
ftamcnB Rl, R2, ai Rl wll bcn rcomporrdto thsl of

Fecd inaatc car b€ u&d a ,n indicaor of th.
paldlbiliry of rhc dicr& Thc avdlAc valu. of 8od
n civirts 10016 fqndt d ri..3tss (R4) b 275J35Il day

in (Tabl. l). This value b low6 Uran dlc 
'lccomcndcdlcvcl for fccd i *r for go3r whici tu 89 - 104.9 g/

@\rr'"). AvcnSc co'rflmption h th.s. cxFrimcdrt

|',t.1a lolD 
"j6 

9.51

0.t0 0.15 004

r&ucd tom 275.54 gday (lU)'/. ric. strlw fcrncd.d) to
571.64 (100t6 clcphs gri!s). Fccd consunption ofthc

8od! in.hi! iody wc bvcr d|m dd ttpo.Ld by tltl
who rcrort d fc.d id.t€ rmging fiom 529.0 to J47.9

/day by us;ne a fc.d codlinins Pmbioi! rumal
microb.3 oft ftlo ad craltylic nrpplsn ,16.

Ev.n rhongh tlE fc.d intrr. of Rjl is 3lighlly lowcr

thtr thd ofRl, but both rtstistic€lly similu indiedn&
Bln fcld irtdc of Rl ird R4 a lowc' fhe In dl.' word

irElurbo SOta of ftrm.,r.d ricc ciw io .obdin t
clcpt8rr Sral! do6 mt ncglivcly atr€.r d|c intikc of
.nimlb b'x shituinS cl(?llan gta with l0o(
f.rtr|cd€d ricc slw ripifi.&rily &t.'iordcs dt€ irnte
of mimals. fttu ptlcnoocnon miSht b. rElat d to low
pald.bility ofstaw s.r *ell 13 low digeslibility (Tabl. l).
Onc physicd ft.or ita.rminiDg lhc lcvcl of iniatc of
eimd n dE vohmc of rumsL S.'av i! v.'y hrky
msLrials. Tndtfo.r lhc dE a"im,l rcc.iving ooly
fi!.nlcdd nc. sllrw rcquirB more roon in th€ rllm.n fm
dE !6nc enout of diar d|!o ailnd rcccivin8 ooly glir
o. .ombindin ofgrast ard f€nncdld ric. srrlw. AndlEr
frdor .lclrninitr8 tlr. idd(! of a,imlb b wh.ll th€ n .d
for cn is/ tt ! bc(tl mct Accordiry ro ll9l, cdtsrmPion
ofdE.rio, b b.sk lly inilricd to m..t tlE ci.rE/
i..* ofn rlrl 30 th. sdmds will n p c..in8 whlo dtc,
hryc bccn fc.lin8 n! .rl. S/ n€cd! havc h..i fulfillcd.
B'n $cy rlso will ltop cdinS wh.n thc ndcn ir tull .v.i
0rcugh oE slctg/ rlquir! nctrt i! mr ma y.t

Utilizdioo of t m.r!.d riac cElw lo subditrt
ddl'd 8rB! !t dE kvcl of3ory. or 70t6 itD mt..ll!. a

d.(tr8c on thc diSrnibility of dE .dlto coopdld lo
rt|d of Rl (cLph.nt 8rr$ withod fcrn.r&d ric. stlal}).
This illplics that ulilization offcnncitcd ric. strlw up 10

tfti6 lcvcl ha! no ,Esrlivc cfrccts on disenibility,

Str.td..l Anb"h: All &ra scr. sbjccLd b arslysit
of v0rilrEc for complct ly Ehdorhis.block d6i8n usirg
dE C,a'esi LirEor Mod.l (GLM) Drocedu.e ofSPSS. 'n'e

dift rlixc anong ft€ ltlensn m€.ru wls dcl.'r ndby
Du'.Jl Muhiple ReBc Tci [lI.



hngivhg 10016 fcrmc Ed riE faw Datcdly d.s.ar.
tl'c DM !,'d OM di8.nibilni6. oic po"ribl. r€{son for
dJs i! dar fi.rE is a poritivc a-alociarive cftclE by mixins
the grasr with fcrmcnted .ic. rltw up lo $ar lcvcl.
Prcviding only fcrm.otcd ric. slraw miShr b. oot crloll8h
!o sulpon optinm fdm€ tion in th. rurrcn BullirS e

significsd d€.rE id thc digcstibility. DM ,rd OM
digeriuliti6 eE r dng fiom 442lv.b 67.11% dfn,ii
19.65% ta 61.O1v...!3p.divcly. DM n|d OM
diScstibilhi6 of Rl. R2 ud Rl w.,! linilat. av.t:8in8
(65.96, 64.30, 6?.ll).% ,Iid (67 .O7,6.44,65.92Yo tut DM
and OM rcspccrivcly. According to [2O], rhc disestibility
of.ty m&.r in th. raSe of555J9r i! hish id euld bc
or@.d lo imFoyc livleo* glot[th. In viro di8€dibility
of fcmEntld rioc atnw in dri3 ddy is r4.2 17., which b
lowcr rhar ntd lhc'lwld h vitm ({t.09?6). This ir ir
lgr.snqit wirh onc ftporr.d by [2ll who 

'!id 
dE! dlc in

vivo diS6ribility i3 highcr thar digdtlbility of in vilo
sirdia Soln fc.ro6 th.t ca! coruihd. lo lhis
diffcrtnc.. J! th. FtsaE of nEr.didB ddivcd f'om
dE bod, 90 rt l lrialt3 cddlird in tlE fcc.s i! rn
c"rymc thr! ir sccra.d inio thc diScstilc trEt dld is Doa

absort d boct, rs w.ll s3 maLriil, drd !..ping c.lls
iom ftc walls ofrh. dig.siivc trrct! t221.

Avc.lgc daily glir 3d f€d cf6ci.rrcy of th. tosls
hayins Rl, R2, R3 *.rc similr cd siSrific!.$b highcr
dEl dxt6. Ilc.iviltr Rl.It DtfA. &ily ir for RI, Ril
ar Rl wrs ,.7t 8/d Sinilart f..d cffcisrcy ofd,l.
8od giva Rl, Rjz, R3 wer! simiLr. DEspit ll|c d..rt !.
tltnd! offccd irlt*. as thc fcrmcnt d ric! 3taw inc1!a!.
io dE rdior! body wci8tu is not .fic.Icd vhcn suhit'lins
gr8s up !o 7f?6 eilh fcnncdcd ricc a!a*. This inplica
th. drimil! c€tr w€ll diliz. dlc r|Uri.ri oonLn! of llE
did otulining fcrmcnt d ricc sEaw up to 70r( TIE vdrE
offc.d cfEcitrt i3 r&Uing norn 0.(X (R1) ro 0.15 (RJ).

This sholr thd fo. ctEry I lg ofrdirn u!.!Dals cer
incfta* thc wcidt by 4 to lJ grsDs. Nun€ricdly, rfi.
high.st f..d cfficia|cy is achi€v€d whcn 1Gl. of.l.pho
8Es! is rubditu& by f6m.nt d ricc straw. For Rl, ao

rtilr. I rg ofbody wcigtrt gril|. ft rcquirts 6.67 ls f€!d-
Thc vrluc is low., wh€n compdd w n dlar qonrd by

[23], in which thr. lo incrEas. tlc wcidt of I kg lanb
l!16+ 12.66 te ofdry mdq.
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