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Slow-release urea Introduction: This study was conducted to evaluate the effects of replacing soybean
Milk production meal (SBM) with slow-release urea (SRU) on milk production, nutrient digestibility,
Digestibility and blood parameters of Holstein dairy cows.
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Materials & Methods: In this regard, sixteen Holstein dairy cows weighing between
550-680 kg, yielding ~ 30 kg milk/d were randomly assigned to 4 dietary treatments (4
replicates or cows) in a 12-week study. Treatments consisted of i) control diet which
included SBM as a protein source; ii) control diet supplemented with 0.5%, 0.75% and
1% SRU. In this regard, sixteen Holstein dairy cows weighing between 550-680 kg,
yielding ~ 30 kg milk/d were randomly assigned to 4 dietary treatments (4 replicates or
cows) in a 12-week study. Treatments consisted of i) control diet which included SBM
as a protein source; ii) control diet supplemented with 0.5%, 0.75% and 1% SRU.
Result: Feeding SRU did not have any significant effect on milk production(P>0.5), but
milk production was higher for the cows fed 0.5% SRU. Crude protein (CP)
digestibility was significantly different between treatments(P<0.05). —Feeding SRU did
not have any significant effect on organic matter (OM), ether extract (EE), non-
structural carbohydrates (NSC) and Acid detergent fiber (ADF) digestibility(P>0.05).
Also, glucose and very-low-density lipoprotein (VLDL) concentrations were not
significantly affected by feeding SRU(P>0.05). Plasma cholesterol and triglyceride
concentrations, high-density lipoprotein (HDL), low-density lipoprotein (LDL) and
blood urea nitrogen (BUN) concentrations were significantly different between
treatments(P<0.05).

Conclusion: Based on the results of this study, replacing SBM with SRU improves
fiber and protein digestibility, microbial protein production, productive performance
and finally reduces the productions’ costs.

[ Downloaded from journalaer.com on 2026-08-16 ]


mailto:j-fakhraei@iau-arak.ac.ir
http://journalaer.com/article-1-163-en.html

JAER. 2025 V(Y): V=g Sosla cuudlains slagha 3y sale ddas

gy — ok dlio

o 0l g3 (5o 3190 it il 9 i y AT 6 59 b b gw IS (S 3> O 5
Rl (5 b Sl 93 sraxl S g

(el 335 prn 0915 ! (saan )y LSy guio s & 435 paa /Gl da s

Ubj/:;fl)/:‘foﬂw/dl)io@b “S/J/._n(; :C;J'JJL.ZSJ L}""’J‘;PJ Lﬁ-ﬁ émb :u_.o/._! ,a‘}lc oj‘)s/’

dbj/rwgrw)u/dbfo&ﬁib IMQJA& {u.a:...‘.é&uuoj ‘;JJJLJSGM/J :L,.A/JIAJIC oj‘)s/r

o“f oS GledS

Py -«

il b g gdae sl ge pian CllB b a5 ey el o b Lge ST (0580l A g o) o taadie > W],:J”I
A gy g cpliids b (gl S wan CollB

Yooeh Ay '.<L.~°j f;fk’{ TAY G oo gy auls b pluzds o b jlf o VT skt pds i gy g g by b

_ _ _ Ve s 5 elmeld
JPLYY N EATEEEI APETS \chjé&g‘))(jl.{)%lg)‘ﬁi)sjaiLﬂ)'\)LA.:'JijédééL@.QJroﬂgjjJJ}r;)J:f Olids (65 (slag

o3 e Vgt IV hfo il aly glae i g Sy e o) L ST gl Aals o il 23T

351 G gor ST 0kt 5l pon )y aten]
Lol s Lo g8 Ll (P> /1 0) cblus (gl imn 30 o S5 om0 pob ) el 35) (g5l 0 b 4y s
Gsles glee 53 (CP) pl iy 5 piad ol sl 5lis 1y b A5 e o 5L ¢ n ) i 5,51 o po + [0

T . - 3 5 " T '~-' </ - S . 5 g
?Jw c(OM)uJ\o:br.abwlgbdj)jw)w\eﬂ‘leqm (P<./ 0) 54 wylite g l> gae jsbay iole)l

—

B(P> /1 0) il o fs gne 436 (ADF) sl sy g 13 Jsbomals B 5 (NSC) ($UI1 6 & an 5 87 «(EE) g —

9 B i e i 55 (S0 9 S ey

§j Jo el e (P> /i0) s S5 )15 pay sl o)) b 4dis 30 ot Lewdly VDL 5 578 e o on j-fakhraei@iau-arak.ac.ir

o

% (P<e [0y cals g s gne Ml s yles gles 45 (BUN) g5 (glo, sl 9595 5 LDL (HDL oy &y ,udS ¢ 5

8o e QUm0 9 OO ah > 50 ot ¢ 5 4t 0551 s L gun WS 234 (Sl gl ol 1 205, o g g VEY G008 ¥ ilina g0l

ki _ VEY gl Y il s

39 M5 2 e DI 03 (ol e slS das alST1) W5 slaay s Wi 5355 (o5 3 Shes 5 05 S g e VEY 55 8 el G
A o o 5 BB g esls 2T, S ae STy ania g kil b OlS 5 VEY ohse 40kl a0l

\

[ Downloaded from j


mailto:j-fakhraei@iau-arak.ac.ir
http://journalaer.com/article-1-163-en.html

[ Downloaded from journalaer.com on 2026-08-16 ]

Hallajian et al.,

OlLKea 5 ol

039l b Ligm allonS” (30l S () p 4 pl> B Cl i
g b Odg e (dae Olge man B, ie, atal
D3l o cpliids 6yl slagls o S slaasil )

Ligy 9 3ge

ol g rllejl slooyuz g (BOST)95 Sgmi (bl

GO0 G (g Al b opliiide (650l o5 Ll V8 51 oo
slagialy 055 by (p56kS e 5s (S0le) pS9kS PA-
LGy Ar o,e® sbagy 0eSle 9 2l 058 F U Y) Sglite
ooliiwl (20,08 ¥V 055 3055, pop,5okS Ve 5ol adgi (52 le
S g ok Sl ol B o bl ol iz o s
b plml G Llz) S5 T g Jles B L latie VY o0
s 3 N (6,100 oy sloelSlr 4 (gol,il gy Sllge>
wg oS ol Sl | lapls (a0STeE e celo
S hyls a5 golyail oKl o Sllge aul Colaa ai )l
oloy e b a8 ,S 18 e lime j55T 5 Silegil (6]
LB S Do o p g lae Sl 4 g pdyole 0,90 (5, VT
il YE & pmas Lapls oy 5 s ol g, 03lil gl
Lol alS & g0ty siales] slvo ez it (5,345 oKyl 4o
els g cd )5 18 leu> Lozl jo Total Mixed Ration: (TMR)
035 (Shs i) Bran 5l 5V awy 1+) ksl o> o
il opzx g8 Sz L obeph agh plel (b ol
oy Y (SeBen g Olgie 4 bgw AlnS (gol> k0 )
(5,9) ooy awal ol woys +/0 + Lgw dllxS (gl> aly
VO + Ly dllouS (sol>aly 0502 -V LgwalluS Lot n 501>
bgms allouS (g5l by 0> =¥ (55,50) oy ain] 00 oo
ladiged Wloods adxs (lj9,50) iw, diwsl oygl doys V +
o Slygz olliws J21s ouds i slacand 4 Slye>
48,5 18 lagls LSl )0 jg) 50 5k a5 ead bl SLels
oz Gy Sl Syn e Slga il ol slice
5 Loy (V) 28,5 plosl NRC (gl Lanlljsts ool 5 sl
2ol oysea s, bl Jsb )0 58 Sueeldl O g leasl oo
Gialog] el 5o b eslitl (glao ez ib,S 15 Lagls Las]
Wy Dl St ool 110 ol gy doys VIV gsl>
o iy STy e 1 0 Lk 100 5 iy 1
S5 o3l gl s S Cud g, s Al Sjsow el
&3l om She olge sbraiges ol bSTies oleard OloS
40 00 sles cou g o9l 0 03,23 lse By 3 LA

dadda

GYb 5efig g Oliee 5 Vb CotS o s Ligu AlniS 0l

5 bagls 48 gly (sn JeSe pidrany ol s d5zse
ol Vb anse Jdoa Ll gl so Slediay (Baiss loseis Koo
Ol Gl lie (Sl Lo 4 plygals 5 (65l ooy
Gl ) oy axly glaanie 5 Slhss slean e U aiies
o&iws sble cpymee 5l o (V) wiley PBloas 4 b g ools
5% oSl SlapacslS)lg ;e a5 Cunl ol QWS lg3is )15
ool 5 g e Sl G ad 0B o SLlslge 5l eolail LS
5 a5l SLS 5 e gilie 51 LU (Lol 80,51,8 «Sligal oS
3 aeSs GlapundlS g S0 wilos 57 ol Slhas 5 Cowl daSll
355 P (sla sy colu sly (s et Slsieas Slisel
et Sdsi gl SluS 5 ol 5l lapls 5 (F L) 0t o eolial
ol oeig el 3l 5| e e Ky oyl 5,8 aialy oolici]
Cuand g g s )0 Jedoar (ple plo b anslie o o
28t Sigal o bzl ali sl oolial (2 5 2o 0T ol
G s Capdgima w0 yg) ESL 51 Sy sl o0ls ol sg3ay
YL polie Bran ool Ol (i iangons 5 238 0z o o
4 (F) 05350 Oloe> Comgons Sl 0lisS loj D [0 04l
cole gl Ol AW cel o)yl a5l i colazwl wogdle
Slp gy 9 Oliiod bl 99d o0 4neSd 3 (29,500 (9
o391 dnngi 4 yomie anaSlE 40 09l il (gilwslsT als
LT, o5l csidy il 5,50 51 ooliul (B) 0y b, asamsd] o)
S sl Sliigel gy g3luslil 51 03,5 455 (5 Fatan] e
WWigd oo el td ) atud] o)gl (slaes gl 8 adly 1o (F) wlei oo
ooliiosl L a5 g 5boay 103, ol5T aaSits o o ool Ty Sligal
Olrea) Slisel 4 Sl oaSwan slags Sk daos 51,5 0l 5|
Oon S 69y onl 5l g s 65 G o tes (&) e
oysl 00)sl8 s (oo I3l et g T e a s (29,Se
Lo oS aiile (B9 (8ly @l b amlie )3t dial
1 ol oVl clale oSt oole ulolyy doys FF ol g b
5l oolil b (V) &S oo o3 dops YOF sl (puiigy Jobea b
A4Sl 50 D3l pands ol Jlisas 5 iy ausl o5l DLuS
wle 4 0 40 Gufign 0aiiS el @l GRS 4 lg (o
@i 5 Gl 4 () dgad pladl ol g IS allouiS g dlwS
OB AL g5 0z 50 (g e 3l ) eolial a0 b3
ool eSS 50 (29,50 (B9 n ORI lp clie Bl S
D9 slads slaan e (ials el Wig oo ol cageds 5 (1)


http://journalaer.com/article-1-163-en.html

[ Downloaded from journalaer.com on 2026-08-16 ]

JAER. 2025

V(Y): V=18

Gosla cwsluae slajia g5y gale dlas

232 3 Gl g (i odiygd (0 Jeloall BLII 5 asils cngeay
b cool p3Y il o cla @ ST)95 pao (oloowd SLuS 3
30 eoplply 0ed (5 pSoslasl ddgle jo o9 « LS 5 cpl ol
Sy (g P94 b 0> ADF g NDF (liee pol> 380

AOY) 0l 5,505l

(s Slaw] 5l g 0 St el YY Sy g o5 sl
oty JT ool 5 1S (Sis ool pls g n ol
AOAC s ,lliwl sl gy bl STy95 sile 3l 5 STy55 olge
RSN IS FPUORNER- I WP g PSRN I IV R PIRRIPIN JSIRY
SeInbie Glas,ralijo 5l 65T sl g lanaSs canlio Lyl 0

Lo Loyl plowil (ol p 00lisiw] 380 g0 o 1) Jodo

oy ) Jo 0 ¢ [YO Jo o ¢/ e .

M)‘bjﬁbi ¢j§| L;isb) LMTG)Q‘ M):ﬁwi O)g‘ el S ‘SAMUL:-J)J
\ <IVO <10 . sy a6l
Y. Y. Y. Y\IYS S dzvg
VO VO V0 VO Sy Pl
\. \. \. \. PRVignLy
YVI¥D YY/VY YY/VY Y /M 5> alo
\id1 AR AR Y/va 2> O
INARY bIvY O/IAA N S gaw
VY/YA AR VO/vVA VA/fA Lgw dlous
Y Y Y Y B e e
\ \ \ \ JEINCIY X 0N
VIYY VYA VYA /-4 pdS” Ol S
oY oY oY </\Y el s
i <100 <100 DAL Oy (092
Voo Voo Voo Voo IS zox>

Jy55] (659955 g yiSml &S v L ‘Horbia Twin B-213) jxe
Oliwe aeSs msle PH (5 5 05lail 51 g ol (6,05 05l (5 el
Sl S yandlie Jolowo il (oo Vb eSS e 1 i (s V-
VO oo ol F le 4,0 F o loyo e g 0l bglse 7Y
> 09 50 il A9l uar A 90yl j50 Jl5e Ve g adids
05958 Olyee Caled )0 0l (g loaSS ol F il az 0 -V gles
&5 o3lail Kang 5 Broderick g, @illae yo ameSis (Slige!
«Slyg> B ran 5l am celo Yoo 2 p)lez aan 0 . (VF) o
Sol> SSzrgiy sloaly) bawgi (00 Syalews I (6 Sig> (tales]
0 Jmis il 55 claaized AloliWly 2,5 alol oyl ot
O b a5l S sl gl o desmie o] slewdl g
St 15 Ll ol ol 55l S sloaly) iy sloaigas
o tylojl 4 el Y 51 3568 (558 5 9 i (55l @e> (EDTA)
oBiws b Gs5 slrdisges dbeudly (gilolax ol ol i
30 4B Vo Saeds 5e0 YO« jo0 b jlesgs o) jew ile
SeSeslal piiasy i Syl (O e 4 F sles
Wy A 5S> Sopssd ) 0ol laz slewdly ¢ So5 sl sl
Sl clale wiad (g oSS o F il az 0 =Y gles o g 0l
b eSaneed s Y I b s n0md o pdS 65 (JtdS
097 Sloysl D3l s ol Jlems JB b (eSgn0nd 5 0l JB&
Dirui CS-) ;5 Yb1g5l oSws b g 9051 oyl <808 slacus b

A (655 03l (e el 400

5551 58 5l B gy Shhes oaile B e 59, 0 16 S Aiged
ailyyy (Byae Slgs jlaie Boyb cal 516wl 35 9 yslae
9 dmle allis, Sygoar jol o 50 eaile Sl STy s ys 5
2 skl o g ciulejloyge slanl jo lapls (o ()59 09 Cmns
el an ululy bapls oy shael e 0l (6.5 03103l 090
bl (S S S e 0y90 2 Sl g il o i
Srae S il S agel (alel Glao iz Gdie dlgo pin
Ol ol bl )95 o Job )0 alyy) D jgo s pls e gsdan
Slacelo VY Sloy aloli b g 59, 50 )b 59 g9de slaaiges jslaie
Bl a0 Ve slos 53 e 5 Syglaex s> 2555, 4ol
POlsem o ailigy ol Gliee Saw (ul o iz ol 58008
g (o Vil a1+ ) sy sl g3l sl
b e (b0 ialejl cpl jo ad Jitie olKiulesl 4 g (555
Doy 0 (ed g b lan ) e 8) Slelu yo g 5, 50
6 i | i 25 ool (iagShea | ealiul L) SolSe
a0 F sles o o balses 5l s odel Candts ladiges s
bsgi ol 365Y 5 oz oeBsn polie 5 o)l 4SS LS (il
(Ekomilk TOTAL Milk Analyzer) JUg SlosSTolSiws oKt
655 03Il on JIS gy 55 e slo ol ()59 s a5 S0l
A g Sleyl atae >l j0 (g pdcole 690 3l o (VYY) 0l
slealgl (ol jl Balsgds aeSils gladigase 20 ST 95 5l g els
Btolojl 4 ol S G bangs aboliVl g (5591 gor 550
PH ol Lanags 354t gule PH. oo alol¥ly abools JUisi


http://journalaer.com/article-1-163-en.html

[ Downloaded from journalaer.com on 2026-08-16 ]

Hallajian et al.,

OlLKea 5 ol

0 p> 30 39290 2 ol LS ).»J'JT Y Jou>

oy ) KW IR KWIXRIIN . .

L_};\"h) 4.0.1&“— 0)9‘ L;a.b) i.un.b.i GJQ‘ ‘_;A.h) 43.»@“’ 0)5‘ wald or 6m UL"""”
M/A A+ OF A [DF AY/O S oole dwo o
FYY 7YY 7YY £1AA (p S kS 1o  JTKS) 20 i a5 (655
\2IY \#IV \#IV \#IY (3oy0) pl> iSgp
VYYD ARVANE ARTANE VV/FY (owo,0) RDP
fIvo fIVA fIVA OIYY (0o ,0) RUP
ZIVY A4 ldAtd ZIV - (b2 ) J5§ S
) \ ) ) (32,9) pedS
DAL A A Avd (do,d) J5 yous
ARYARA Y T ARVARY ADF (30,3)
YY/0 YENY YENY ARTARY NDF (30 ,3)
YVIY# YYISA YYITA YY/IfY eNDF (30 ,0)
\AS Y.0 YA .2 (02 ,0) 9l ojlac
o o A\ fo (3o ,0) adgle
[\ [\ [\ [AIA (3w2,0) o sluss

288 18 o 5 45es 9590 5 Cad liome D0ty (cule]
d}L}‘ G,.(b (R u:.LJm 6&3)5)‘5]9 ‘o_xo" Cwddy C.:L; UA;LM:‘
talesl lie glajlos o gl oo 83350035 S5 51 (5 o st
@lises Falaw jleslatnl cibs o (Y Jgaz) (P>+/+0) ais oayd
2 ol sagls s p gl cme I il iy ansal 5l
20,138 G{;}&La)'i alixe gloog,S

iauly 4 Lol (olaly ooy 51 58,5 alols b 1 o3y STyg5
Pedoe Ghe Sl G Ol sladss lasls et oy Gl
b e 4 aSs cunSil g Seeyee Joles opl g ogdle
Gyae Gial3dl sl |y Ll oS 51 losS 5 5l g 5%
Y w09l 5l oaliul o929 Ol b asS e agy SLis oole
ilesl lagls gl )0 (Bras STiss 65 p Sylosime il
P>/ 0) il walise sloog 5 50 ol

Lok ool bl ol 5 a3 rgolel Julod g 4 32
a5us) SAS (bl J58le s Mixed a9, 9 GLM 4y, ;| oolainl
b9y 3 ookl b 5 oSl anslie 9 (V0) 28,5 plosil (/Y
Solel Jaw (V7)) ais plosil 70 (g )ls gire o 3 9 el S S
ol ) g ek ST e Slas gl
Yz’_;l'=H+Ti+Ez'_;l'
HOlg> 12 S9) 2 o Sy90 S o & bgyye osslin 1Y
‘S.i..ngo)"l sl €jj da e ST casrol> (. Ske
il 2y T4 i oied S5 Slie 6l bl Joe
Yix =p + Ti + aig) + Dk + (TD)ik + €ijk
Slos 1 camaly (o Siloo il i Yik G99 (5kel Jow o
5 ol 31 (TD)ik e sialoj 395 51 Dic d logs 1 sl il
il oo G&.:Loﬂ sla> Eij

3)90 iz slajy, (b gls 5l 5,505 M (3
095 2 3 pol> lagll (39 (Kl 5 ZE5 Djge b))

(ol alisio rog )5 ) 6y GBS (4 00 (179 A liio Y Jau

L3N
P-value RESES ey woyd VO a3 +/0 sl o o el
(SEM) Ry dwd| 059l b dstwd] 050l LRy dsud| 05 il :
“IVAY YVI5F SYFIY - YYD AN - BAY/AY o )95 Sl 339
- IDFF YFIA- SYAYY SOFIAN SYAUYD £1V/A0 090 kel 39
Y- -J-vF -I5f “IFA Widi SArs 033 ol 5 Sile
DARS AN Y\V/7- YVYO Y-/a0 Ye/A- (S pas S oole

5l 0 lailin] glas :SEM ¢ jin vy 0,5l Sglite polie gol> sloo x> SRU ¢ b, owy| 0,9) W3l 0, om0

an bl (g9) p e, atwmal oyl 5l olinul (F Jguz) o
Ll (P>+/+0) coslas 5,5 sime 3 ADF 4 NSC (EE .OM
atnl o9l (Sol> 0 b odds 4355 slaglS ;o NDF gan culls

P<1+0) cdly (al3dl i,

Sl eBaios ol jo oo ol gl ulul s ipuad cbld

Syl gl 5o (65l pme Sglas el gy ean ColB
SglS )0 a5 i3y ad yliwe (P< [+ B) 0 oddlive vl
ol 09,5 31 SYL jie, s —‘o)5|65L> o boad aydss


http://journalaer.com/article-1-163-en.html

[ Downloaded from journalaer.com on 2026-08-16 ]

JAER. 2025

V(Y): V=3¢ Gosla cwsluae slajia g5y gale dlas

i bo 3T alizie cog 5 10 gdie Sl gudd codil F Jous

L Lo
. b oy ) 2,0+ VD RWSERYIN R
P-value (SEM) jid) aimdl 0ygl b diwd] 00l Ly y & 0y 2ald oy el
< AP <Oy YY.YY YOo.xs YE.YA AR OM)  JToslo
Y . 5f VEFA Vax yY oY YYF (CP) ol (yatis
.Yy vy YE.00 YYXY YYA YEFA (EE) 5l o lac
LAY V) ABAT VEA YYaf YYY. (NSC ) 6 b5 lo e &l joung )5
YOy L ¥F SYV AL SYXF YA (ADF) (gauusl 0disgs 1 Jalomals LI
- ¥ [Pl 6.4 Yy .Y oy NDF
Siles o jlailtiw! gUas SEM ¢ jia, oy 0,9l Sglaie polie s9l> (sloo > SRU ¢ in, Y| 0,90 08l 0 x> 1l 0
Wiy oo S ) SMeSE eSS g odd aneSh 0 Sligael 756« Sigal (e clale Ll 5l Sigel 39
O Jga=) P/ 0) ol ealie ciwlesl slojles ol jo )l e
atwnl (gloolyl o o) atwal o)l b g dllwS o300
iy aiowdl 059l (g9l oldo o b oud ar iy oy liids ‘_gLi.:» alF 10 SLigel 45 s clilé 1 Jguo
y Rt A 0,9l wuo o ) Awd] 049l duoyo ¢ /YD A | 09l wuo 0 +/0 . .
P-value (SEM) L;“b) ‘_;hﬁ) ‘_;hﬁ) aald [ Lﬁ).ﬁ.h‘)l.:‘
«|AY o[-0 AR FITY ldAnd #I¥¥ PH
... ¥ V.Y AN WYY ‘Y. AR V0. NH;-N
LI..»..i:L.A .>)|..13L'2...;| 6Uﬁ> SEM ¢ jio, rowy] o)g\ s_agl_o....a xotia 65l> 6&:5”2 SRU ¢ o, oy o)sl 28 0y el 0y
)Y Ls.;';_ll.aﬂ slo,les be MUN clale bl 5l .cils o ol i sglS o il ade 0 Sles s ddgd
ey 0)5‘ 65l> Lgl.m)Lo-u (P<e [ 0) o sualin 6)“5(5"“’ s 6Lb)l.o.;.: O ) wLo)'l S 39y F’)Q L e r
ol bosasals 6 5YL (gloygl yig s canld jlawd 4y Cond ia, s ol (8 Jsoz) P>+1+0) ol slas g lel gl ¢ ciule)]
S ke Vo F Jloyi oogaoms jo 5 MUN (5 Lol 042 093 Sl jo lay1.(VV) o)l cillas o) Ken ¢ Galo =l
OA) el )18 o] gwe oy So Lol slagld wdss a5 wiladl cews 4l opl &
et adgs (Sl 05U (g pendy Jidigy Loyl ao s IV (g4l
L y ] 059 galo oldo o b oud dii o bidd 6 i alE 10 il udai :F Jaus
Bl
; oeSileo oy KSR RV RN .
P-value (SE Ly y o] 0yg] gy dswd] 0y Loy diwd| 050l ol o el
“IFAY -IPYY YV/AY YVIAD YAIYY YV E Gay o pSokd) s oy
..o ¥ A \Y.Y \Y.¥ \Y.# \Y.Y MUN
u_.i;L.a a)‘.).ill.a‘ d‘Ua} SEM ¢ o, Frawy| 0)5\ UBLE.AA J.lblia (55L> L_gl.aoﬁ? SRU ¢ o, roy] o)5| 28l 0 > ol 0 >
Lol (o 5o 9 <855 )18 Lty aten] 61 156 s 5 (9> (S slbazmiul b chile bl ) i des gbhasiuld
L Lo alluS 03Kl (P<2/+0) ab odaliv (g lo sixe Dglas S5 cdale Ll 5l cislej] slayles G 6ylosire S
6"’)5‘ 3595w 50 LSM )‘”L’@b Lﬁ"’ LY u...:z:)MT 0)5|M).> \ ‘55L> Lngo).:_? L adss (VJB») P>+/+0) oo conlice Lo..w)l.a
bl sl jlos e yo o clale alS o oSl conlos 9> LDL § HDL oy juedS (55 Jg pelS ciile 5y i) a0l
Y Jsoz) oi VLDL clilé 59,5 Ll (P<+/+0) 553 35 156 (5 o sins ysboet
6‘0)5‘ Q)s]”"’ clale (P>'/'(b) Cablas 6)‘0‘;.M ).».JLJ Lo.m}l:
= ‘c:-’lmlb" i (6 pis ‘S%E F95 (gaziw ‘/;z olowdly cdals Y (Jou
g oSl oy ) oy ¢V oS ¢/ 0y .
Pvalue  TSEM) oy acedlogl ) dkwdl oygl by diwdl oygl  wilid o byl
(2S935 3l s sl aw
LYY VYO YE/AN Yo/ A Y/s- s G qms 50 055, o) 35515
/10 \A) VOV /FYP VOO/FF? VOAIY -2 VELTE (i s 3 0,5 o) gyl
VIO . /fYb /AN v/ 58 41/A9%0 Gid s 33 05 o) W 6 5
ofeep Vias SYIAAR £Y/20% SO/FF oanyd (i s 33 0,5 e) Y I b 5y g
<efen VIVY OA/Ra® 03+ ¥ AYIFO OAIFY® (idoos 3 0,5 abeo) Ol (B b Sy g
VY Viva Y0 YY/£E YA/A VeIdF (e 0 S he) ol L I b g g
<) ¥ VAFYP Y.y Y- yo? a3 loyal s s
Oeibee 8 laslinl glas SEM aips oo olid (gt ;o 0 1) s cixe DS (a-b) oy g5WL
AR


http://journalaer.com/article-1-163-en.html

[ Downloaded from journalaer.com on 2026-08-16 ]

Hallajian et al.,

OlLKea 5 ol

O 1S oole paad CublB i, aeslo gl sleslitwlaS wis S
AYF) ols i3 JADF g NDF (NSC  Jlosks (5,5l o,lac ol
Aoty atwal o)l plie 5l ool 1 Shigal (5595
P[0 0) cails aeSs (Sligel gy clale p (gl e
AaSd 50 Shigel atmal g lwolil o i, atwslo gl b adas
35 (50 SlaaSls ;a5 Ogugr 5 Dl BT 1alS ] a0
Ribeiro «(#) )|, ¢ Highstreet guli b gudow ol gl (VA)
Benedeti 4 (YV) .),Ken ¢ Taylor-Edwards (Y+) ,Ke2 4
(T0) culs callae ), Son o
zobw 5l oolaiul codel Cewd @ gl uloly i Odgd
olo 9o U siulojl (5,ms slogls 5,0, b aiwn] 8l calises
gl 5l stalosT glaeg S o (s lo sine T Cendlys s
Syl oy oD (ol Jlewd jo S b jo (P>4/-0) o 0K Ll
Glrog,S plo b anslio o pladss Glie (YL (i) ain
Ar g Ve slajg) (b iz pa (7 Joo2) b ssalin iole
imlesl lajles Gl yo i oy bld 5l ciolesl 5,90

1
|

L oo 4355 slagls a5 g sbas .ol cdnliv (g lo Joe B
e 355 Glies VL iy atnl 5,5l oo 10 (sl 6
593 4 1) 9,55, VL e S okS YAINY (1:Slo b a5 asls |,
3,5 il gyl ol Canoay bl e e wisls plas
Sole 3,k 5l Wl o b, ] 3yl SLLS 5 5l eolanl 4
S5 STy yan Gl o se Lald b e 6y
Obe 3 S oy 0 See A 50 9 SVL (29,50 (e
oy wws] oygl mlie 5l ooliiwl ogdle ay 0gd (5, (slagls
OBl ol e 50 g 4eSs [0 Slisel aral (giluslil o
Ol Olsr @8 els Jisar g, cnl 5l osdee ol SN
2 65 G Shigal b o0 S50 eSS 50 35 Byan
Ssi Gk onl 5l 8,5 aales 18 Sl sla g 5L o ws
Ol oy a5 WS oo oy Gl 50 S jo aagwlgis!
E5o50 (nl 5 e Sk 035 50 basplsiel Gaz Seuge vl
5 o sl lals 5 L et s ol s Wi o
0¢5 idgh 0 o)) ¢ Inostroza .asls 18 0,5 090
S Go3Silr Olsiear ooy aal 85l 55, 00 0,5 NN F 2
S 5 b5 alS jo ddgle o0 B0 L ooz 10 Ligw
Llopls 00 ame )0 5 wols S8 () 9550 1) peilSinss
oS 18 ity e aulgs al s ol tlolisle Lo
a5 0 shpgh 4o (VF) culs Jlssay 1y o8 slil ay 59, 40
sloo > b (s ed lagls 435 b plxl ) Sen 5 Galo Ly
20 SdS p ead 405 ek e bojgl weys VY (55l
4> 5145w oo (5l (o Ke g Xin (V) cusls oS 256
el gy atnl ol (gol> slaopux b 4dis dag)] Ltagh 5o
3 Sl g plged opgl Sl ol (589 Lol wis o adgs 2l )

\Y

Sow

L 3

Sl sine DS s oy pdliie slajg, (b iowe (339
i oy (dolejl calizee (bl )0 lagls (yas 8055 (559,
9 Santiago «_iagh pl 3l odel Cavoa =L alie (P>-/-0)
093330 5 Ly alnS slray el 85l 3l L Ko
ErS039 5 Erae SHle> e o iy anl o5l oo+ 104
0yl ;iU pas .(VA) (P>+/+0) 05 o cixe colojl slagls jo
osierinl Ceale Jsay (Brae S>3, p i, anesl
aiols 5,155 oy en g Ribeiro (V1) cunla STy 95 S JS 95! 4
iy Al 8] o5l tglosT gl L B pae St oole oS
slagtegs o (V) o5 VL alol slalegs los &y Co
Homo D3 Gl popz b ey ateal ey (g Loyl K00
Sz oole p 65 e g 00 WA Gt lagll 4 eud
sy ol L 85 A5 G e e ol b 5 by
bl g ool Cawsdy il 4y 4z g5 L (VY AY) cls cillas
I 85 e iy 0 8,5 Bt €550l ol soliine
Lacds a5 wings 20 ,d olaiyl 5,90 ;0 Lol wiid odnlice 59
OLasay &9 9 axdlo )13 6551 (re (il o Lulpd ol yo Lagls
GBS osle Bras alS iz e g b Wy blaa
oLy 4 Comd a5 olagls ( Jilde dais o el atilas laus
5 09 Sglate gyl (gl Loyl i wasils (5,5 G alol olals
sl llys g oad 2,5 655 e il Cansy 5wty
Al FJlenl ol 659 al B

it el (5, iy ] 0yl 51 0olitl spudd oy
50 onl (P>+1+0) oy 5,36 ADF 4 NSC EE .OM
S oolodpan ;o iayaiwal oygl 15U pae 4zl o wilgs e
0335 slogls ;o NDF g pl> g p e ol iz on 0l
Jdo (P</+0) cdl yili8l ey atwal o5l gyl 0, Lons
byrye iy aiwal oyl Lol conle 4 Glgice 1) £5:050 0]
G35 (g Pl Cepw U]y Sligel Jum, atwsl o)l .oails
G595 et Olyiear Sligal jphm pglas cely Jos oul oS oo
Comozr 1Az 55 09 oo AraSld (Sl ounidlS g o o yinss )
oK 9 Galo (YY) .cdl valys iolidl Yol slas 2ST
cel oy aresl ol s5l> sloo b 4dss a5 050,5 saalie
as CebB pals g pl> iy n 9 Sad oolopan coll il
9 NDF  JI solo i ool (59,0 a5 ol (g0 998 oo ADF
o) g Lizarazu S0 oiwgh ;o (1Y) 0,08 (5,56 NSC
bl (59,0 iy atual oyl b oy adss aS wisls 5,158
5 Gadegaonkar (puz 2 (YY) cllas (6,50 S oole puan
oanlive wisly plxl (6 i gl (55,0 a5 gl 0 oK


http://journalaer.com/article-1-163-en.html

[ Downloaded from journalaer.com on 2026-08-16 ]

JAER. 2025

V(Y): V=18

Gosla cwsluae slajia g5y gale dlas

@ Vb Ce e Joar oo BUN (e oo omly il
o3l ) aeSs PH gmlaw o9l 5l a5l ion colaul ol
5 050 o> iz Sepe 4 Slisel i (al & aes
Sgel Cngone sl tel BUN) G35 5 09l e i3l
085 loygl Ol chald o5 asd se (i o gl s o9 oo
2 el €55 B s o )0 a8 e Yol S i
Jdoay o,y asval ool 5l oolatnl (YO) 05i o 00,0 slagls
Sl s > Sliigel 5 pgls g gl sl 455 ooy
O Aol 0 g 4l [0 Sl AWl aeSl slapensS g, e
L ol 5 Alizadeh i8S oo 5T ol (55 4 Sbigel i
stelie gl @ J) 315 5 plainsS (59, » alie (udod plx]
b bt ads o] i ol Gelul u (FF) adly cows
05> lossl 035 Olee 5ol 05l b dnslin po el ol
¢ Taylor-Edwards « 5.5 ¢l guls OMs 5 aes o ials |,
SS9y 2 G gyl e ol Kes 9 Huntington 4 f,SKen
alide mlio b ol 4,355 slagls 13 55 slosl 039, Ol
alie Cad 45 4z g3 L (YT YY) 030 S5 osaline o,y aiwal o
elail o9t a1y wdgi 5 (hyon 4 0P Gl &S eSan
Sl s o & ) aten] Jpame (l (05Sile i e
O,lee 31 (g lann jo Al Wi (gdae olge an CoblE g B pan
cole lp ol ‘So.afb.é 3,80 30 50,5 Joe Lgw dlus asles
aSHsbolen Sgei Jos Lgw AbxS e (29,5 oS
SRl gy (nl l Jel> mls 4 4z b b esalis
B G55 ged 45 & 0y 0 ) el 0yl b g lousS
P oo 9 Sl an Sgne b asly o)l pls o Shos 5y it
S randgnt (29,500 (g Sl St o )55 ol 3
Gl d9doe pls a0 Slas Sgup i 50 5 ek
ol g digd oo oy e hals o (e sl Ol b

Ay dadal plo adgs 4y a5

&u..

1. Amiri Nasab, F., Zand, K. and Karimi, K., 2017.
Evaluation the effects of replacing guar meal with
soybean on blood parameters and milk production factors
of Holstein dairy cow in Kerman province. J Anim
Environ. 9(3): 27-34. https://dorl.net/dor/20.1001.1.2717
1388.1396.9.3.4.4 (In Persian)

Russell, J.B., 2002. Rumen microbiology and its role in
ruminant nutrition. New York: Cornell University;
Mashayekhi, M., Sari, M. and Erfani Majd, N., 2020.
Evaluation of the effects of adding conventional urea and
slow-release urea to diets containing molasses on
microbial fermentation by gas production method. J Anim
Environ. 12(4):103-110. https://dx.doi.org/10.22034/ae;j.
2020.124926 (In Persian)

4. Satter, L.D. and Roffler, R.E., 1981. Influence of
nitrogen and carbohydrate inputs on rumen fermentation,
In recent developments in ruminant nutrition. London:
Butterworths.

'Y

Sloygl sl g sl ioli8l Ll iy duoyo «aid S ool 0,
sl les e MUN clale Lld 51.(YY) il pals 50 b
Sl o lens (P<+/+0) abosalice g o goe D ‘SM.;LA)T
VL Gloygl gy wals [las a4 G b, atwal ol
Voo F by oogass o s MUN 50 Lol gy ol b sasciils
Ol Lol e 5l a8 aies g ol (sloysl (g wdale o
oSl Gl pslE )19, Billad (S ool B pae o Sglds A
30 et Ol 4 Gl o aS 0,5 0, Ll AeSs Ll ol
30 (T) auS SeS 2o pd @it Jole 0 MUN clale
MUN gl a5 $losls 5155 o, Ken 5 Ayasan Koo anao
(V) cwl b gyl gme jsb 4 b SNFohle L ,0
Olie S9sp (e Dygods (Bign 9> Sl G 408 iz e
(\‘\) QJ.\fu’.‘o ).ul.i ),.du.v L.S‘°)5‘ u)j]o.u cdale

3 M'lo)ﬁkggl}é&oﬁ.? L adss 1 Seo sldasiowl 8
P[0 0) cBli 9> SIS mhaw 59, 2 6l Sxe 2L
Sl (6l oS awgs 0ad ag 0yl 4 (St (93 09l ke
3 aSel s 4 Yl (FY) oyl anel slaagl 5 SIS
sli8l e SelS 0,588 g 0ygl YL zokaw )l sleo,
3T sl slaou! Ls;foi 09,5 aScpl Jdods asmas jo ansly
0)5‘ UT k_ASlM 9 d.dla u,.,.ast u\.S Ja.ws.v a)jl Sl Gl ouis
Huntington «,sl> yie g5 zulbd B .l aidl als s lendl
o (6418 S Dygods 0pel b aydas oS il (o o)
il daulgas dedly 56l cdale 2oli8l g Jendl alS
Jsreds ploadly lacdale (F1) 095 g0 uuS ;5 355555 515
Om 0 g aiid,S 8 ey anesl bl 5l Cod oy 86
caw lals (P<e/+0) ol cvwlin )b soe Sola bsjlas
oS adul sl eslaul 1 AU Gl Ty e JgedS
ol Cile i) 10 a5 0,01 jled 4 lbaid 5wy sl
25,18 0,55 65 5l 0o wal )8 yaal 5l eolatul b (5,950 b dinel
P ol chle el Jy s LSas ials cely g5o50 cnl 5
I ‘d"‘“"" U"‘ 5 R u“)‘; @LJ u.@)l>).) el 00l u? pyw
09l calizes milin b lagls aS™ gloj o)), Son 5 Calomeni iags,
gyl %S5 g Jo s e o (S5l gp ind i
@l ;56 cow Lewdly LDL g HDL polie (FF) ais sanlie
clale aSog J 0 ol (P<+/+0) 38 5 )3 o) a3 )
8,5 13 oy sloygl Ojl bl b s Lewdl VLDL
(P>+/+0)

oS (9> sloygl (595 ke :(BUN) (95 059l (359 yiud
g3 oy 0,9l o0V (gl (sleo pum (P</+0) 0 oualive


https://dorl.net/dor/20.1001.1.2717%201388.1396.9.3.4.4
https://dorl.net/dor/20.1001.1.2717%201388.1396.9.3.4.4
https://dx.doi.org/10.22034/aej.%202020.124926
https://dx.doi.org/10.22034/aej.%202020.124926
http://journalaer.com/article-1-163-en.html

[ Downloaded from journalaer.com on 2026-08-16 ]

Hallajian et al.,

OlLKea 5 ol

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

3s.

36.

fermentation and performance of lactating dairy cows fed
on rice straw. Livest Sci. 136(2-3): 76-84. https://doi.org/
10.1016/j.1ivsci.2010.08.002

Lizarazo, A.C., Mendoza, G.D., Ku, J., Melgoza, L.M.
and Crosby, M., 2014. Effects of slowrelease urea and
molasses on ruminal metabolism of lambs fed with low
quality tropical forage. Small Rumin Res. 116(1): 28-31.
https://doi.org/10.1016/j.smallrumres.2013.10.009
Gadegaonkar, G., Gulavane, S. and Karamble, N.,
2019. Influence of Slow-Release Non-Protein Nitrogen
Compound on Utilization of Poor-Quality Roughages and
Lactation Performance in Lactating Cows. Int. J Livest
Res. 9(1). https://doi.org/10.5455/ijlr.20180720071909.
Benedeti, P.D.B., Paulino, P.V.R., Marcondes, M.I.,
Valadares Filho, S.C., Martins, T.S. and Lisboa, E.F.,
2014. Soybean meal replaced by slow-release urea in
finishing diets for beef cattle. Livest. Sci. 165: 51-60.
https://doi.org/10.1016/j.1ivsci.2014.04.027

Inostroza, J.F., Shaver, R.D., Cabrera, V.E. and
Tricarico, J.M., 2010. Effect of diets containing a
controlled-release urea product on milk yield milk
composition and milk component yields in commercial
Wisconsin dairy herds and economic implications. Prof
Anim Sci J. 26(2): 175-180. https://doi.org/10.15232/S1
080-7446(15)30577-5

Xin, H.S., Schaefer, D.M., Liu, Q.P., Axe, D.E. and
Meng, Q.X., 2010. Effects of polyurethane coated urea
supplement on in vitro ruminal fermentation ammonia
release dynamics and lactating performance of Holstein
dairy cows fed a steam-flaked comn-based diet. Asian Aust
J Anim Sci. 23(4): 491-500. https://doi.org/10.5713/ajas.
2010.90153

Ayasan, T., Hizli, H. and Yazgane, E., 2011. The effect
of milk urea nitrogen on milk composition in Holstein
dairy cows. EurasianJ Vet Sci.27(4):219-222. (In Turkish)
Godden, S., Kelton, D., Lissemore, K., Walton, J.,
Leslie, K. and Lumsden, J., 2001. Milk urea testing as a
tool to monitor reproductive performance in Ontario dairy
herds. Dairy Sci. 84(6): 1397-1406. https://doi.org/10.
3168/jds.S0022-0302(01)70171-3

Ayasan, T., Hizli, H., Yazgan, E., Kara, U. and Gok,
K., 2011. The effect of somatic cell counts on milk urea
nitrogen and milk composition. Kafkas Universitesi
Veteriner Fakultesi Dergisi. 17(4): 659-62. https://doi.
org/10.9775/kvfd.2011.4489 (In Turkish)

Olmos Colmenero, J.J. and Broderick, G.A., 2006.
Effect of dietary crude protein concentration on milk
production and nitrogen utilization in lactating dairy
cows. Dairy Sci. 89(5): 1704-1712. https://doi.org/10.
3168/jds.S0022-0302(06)72238-X

Wilson, R.C., Overton, T. and Clark, J., 1998. Effects
of Yucca shidigera extract and soluble protein on
performance of cows and concentrations of urea nitrogen
in plasma and milk. J dairy sci. 81(4): 1022-1027.
https://doi.org/10.3168/jds.S0022-0302(98)75664-4
Huntington, G.B., Harmon, D.L., Kristensen, N.B.,
Hanson, K.C. and Spears, J.W., 2006. Effects of a slow-
release urea source on absorption of ammonia and
endogenous production of urea by cattle. Anim Feed Sci
and Technol. 130(3-4): 225-241. https://doi.org/10.1016/
j-anifeedsci.2006.01.012

Calomeni, D.G., Gardinal, R., Venturelli, B.C., Freitas
Junior, J.E.D., Vendramini, T.H.A. and Takiya, C.S.,
2015. Effects of polymer-coated slow-release urea on
performance ruminal fermentation and blood metabolites
in dairy cows. Rev Bras de Zootec. 44(09): 327-334.
http://dx.doi.org/10.1590/S1806-92902015000900004.
Butler, W., Calaman, J. and Beam, S., 1996. Plasma
and milk urea nitrogen in relation to pregnancy rate in
lactating dairy cattle. J Anim Sci. 74(4): 858-865. https://
doi.org/10.2527/1996.744858x

Alizadeh, Z., Yansari, A.T., Chasnidal, Y.,
Kazemifard, M. and Azarpajouh, S., 2021. Effect of
soybean meal replacement by slow-release urea on
ruminal parameter, blood metabolites, and microbial
protein synthesis in Zel ram. Acta Sci, Anim Sci. 43(1).
https://doi.org/10.4025/actascianimsci.v43i1.48684

V¥

10.
11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

Seidavi, A., Samadi, M.S. and Bokharaeian, M., 2017.
Nitrogen and phosphorus nutrition in ruminants. Rasht:
Islamic Azad University of Rasht.

Highstreet, A., Robinson, P., Robison, J. and Garrett,
J., 2010. Response of Holstein cows to replacing urea
with a slowly rumen released urea in a diet high in soluble
crude protein. Lives Sci. 129(1): 179-185. https://doi.org/
10.1016/j.1ivsci.2010.01.022

Tikofsky, J. and Harrison, G.A., 2006. Optigen® II:
Improving the efficiency of nitrogen utilization in the
dairy cow, InNutritional biotechnology in the feed and
food industries: Proceedings of Alltech's 22nd Annual
Symposium Lexington Kentucky USA. 23-26 April.
373-380.

Van Kempen, T.A., Baker, D.H. and Van Heugten, E.,
2003. Nitrogen losses in metabolism trials. J Anim Sci.
81(10): 2649-2650. https://doi,org/10,2527/2003,811026
49x

Storm, E., Orskov, E. and Smart, R., 1983. The
nutritive value of rumen micro-organisms in ruminants, 2,
The apparent digestibility and net utilization of microbial
N for growing lambs. Br J Nutr. 50(2): 471-478.
https://doi:10,1079/BIN19830115

National Research Council. 2001. Nutrient requirements
of dairy cattle: National Academies Press; 2001 Feb 9.
Feldsine, P., Abeyta, C. and Andrews, W.H., 2002.
AOAC International methods committee guidelines for
validation of qualitative and quantitative food
microbiological official methods of analysis. J AOAC Int.
85(5): 1187-200.

Van Soest, P.J., Robertson, J.B. and Lewis, B.A., 1991.
Methods for dietary fiber neutral detergent fiber and
nonstarch polysaccharides in relation to animal nutrition.
Dairy Sci. 74(10): 3583-3597. https://doi,org/10,3168/
jds,S0022-0302(91)78551-2

Broderick, G.A. and Clayton, M.K., 1997. A statistical
evaluation of animal and nutritional factors influencing
concentrations of milk urea nitrogen. Dairy Sci. 80(11):
2964-2971. https://doi,org/10,3168/jds,S0022-0302(97)7
6262-3

Broderick, G.A. and Kang, J.H., 1980. Automated
simultaneous determination of ammonia and total amino
acids in ruminal fluid and In vitro media. Dairy Sci.
63(1): 64-75. https://doi,org/10,3168/jds,S0022-0302(80)
82888-8

SAS Institute Inc. 2012. SAS/STAT (version 9,3)
[computer software]

Tukey, J.W., 1949. Comparing individual means in the
analysis of variance. Biometrics. 1: 99-114. https://doi.
org/10.2307/3001913

Galo, E., Emanuele, S.M., Sniffen, C.J., White, J.H.
and Knapp, J.R., 2003. Effects of a polymer-coated urea
product on nitrogen metabolism in lactating Holstein
dairy cattle. Dairy Sci. 86(6): 2154-2162. https://doi.
org/10.3168/jds.S0022-0302(03)73805-3

Cherdthong, A. and Wanapat, M., 2010. Development
of urea products as rumen slow-release feed for ruminant
production: A review. Aust J Basic & Appl Sci. 4(8):
2232-2241.

Santiago, B.T., Villela, S.D.,Leonel, F.D., Zervoudakis,
J.T., Aragjo, R.P. and Machado, H.V., 2015. Slow
release urea in diets for lactating crossbred cows. Rev
Bras de Zootec. 44: 193-199. https://doi,org/10,1590/
S1806-92902015000500005 i
Ribeiro, S.S., Vasconcelos, J.T., Morais, M.G., Itavo,
C.B.C.F. and Franco, G., 2011. Effects of ruminal
infusion of a slow-release polymer-coated urea or
conventional urea on apparent nutrient digestibility in situ
degradability and rumen parameters in cattle fed low-
quality hay. Anim Feed Sci and Technol. 164(1-2): 53-61.
https://doi,org/10,1016/j,anifeedsci,2010,12,003
Taylor-Edwards, C.C., Elam, N.A., Kitts, S.E.,
McLeod, K.R., Axe, D.E. and Vanzant, E.S., 2009.
Influence of slow-release urea on nitrogen balance and
portal-drained visceral nutrient flux in beef steers. J Anim
Sci.87(1):209-221. https://doi.org/10,2527/jas.2008-09 13
Cherdthong, A., Wanapat, M. and Wachirapakorn,
C., 2011. Effects of urea—calcium mixture in concentrate
containing high cassava chip on feed intake rumen


https://doi.org/%2010.1016/j.livsci.2010.01.022
https://doi.org/%2010.1016/j.livsci.2010.01.022
https://doi,org/10,2527/2003,811026%2049x
https://doi,org/10,2527/2003,811026%2049x
https://doi:10,1079/BJN19830115
https://doi,org/10,3168/%20jds,S0022-0302\(91\)78551-2
https://doi,org/10,3168/%20jds,S0022-0302\(91\)78551-2
https://doi,org/10,3168/jds,S0022-0302\(97\)7%206262-3
https://doi,org/10,3168/jds,S0022-0302\(97\)7%206262-3
https://doi,org/10,3168/jds,S0022-0302\(80\)%2082888-8
https://doi,org/10,3168/jds,S0022-0302\(80\)%2082888-8
https://doi,org/10,1590/%20S1806-92902015000500005
https://doi,org/10,1590/%20S1806-92902015000500005
https://doi.org/10.1016/j.anifeedsci.2010.12.003
https://doi.org/10,2527/jas.2008-09%2013
https://doi.org/%2010.1016/j.livsci.2010.08.002
https://doi.org/%2010.1016/j.livsci.2010.08.002
https://doi.org/10.1016/j.smallrumres.2013.10.009
https://doi.org/10.5455/ijlr.20180720071909
https://doi.org/10.1016/j.livsci.2014.04.027
https://doi.org/10.15232/S1%20080-7446\(15\)30577-5
https://doi.org/10.15232/S1%20080-7446\(15\)30577-5
https://doi.org/10.5713/ajas.%202010.90153
https://doi.org/10.5713/ajas.%202010.90153
https://doi.org/10.%203168/jds.S0022-0302\(01\)70171-3
https://doi.org/10.%203168/jds.S0022-0302\(01\)70171-3
https://doi.org/10.%203168/jds.S0022-0302\(06\)72238-X
https://doi.org/10.%203168/jds.S0022-0302\(06\)72238-X
https://doi.org/10.3168/jds.S0022-0302\(98\)75664-4
https://doi.org/10.1016/%20j.anifeedsci.2006.01.012
https://doi.org/10.1016/%20j.anifeedsci.2006.01.012
http://dx.doi.org/10.1590/S1806-92902015000900004
https://doi.org/10.4025/actascianimsci.v43i1.48684
http://journalaer.com/article-1-163-en.html
http://www.tcpdf.org

