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Introduction: The fodder used in animal feed is in the form of silage, crushed and pellets. If used a
a pelleted form, the animal will spend less time for eating so the activity and the maintenance
requirements will be decrease. Part of the improvement in pellet diet is due to less energy consumption
during feeding. In other words, the use of pellet rations reduces the energy consumed by the animal for
eating and also increases the availability of vital nutrients and energy (Fluharty et al., 2017). Alfalfa is
one of the forage plants that can produce more than two tons of protein per hectare per year. Pelleted
alfalfa is a perfect feed for dairy cows, sheep and goats, horses, camels, rabbits and other livestock
animals as it improves their performance and production (Fluharty et al., 2017).The activities of
ruminal protozoa contribute significantly to the digestion of plant cell wall polymers and their absence
from the rumen may have a negative effect on the extent of fiber digestion. Fiber-degrading enzymes
include total cellulase activity, carboxymethylcellulase, and microcrystalline cellulase. The activity of
these enzymes is in three separate parts of the rumen contents, including tiny particles (microbes
attached to the rumen particle), intracellular part (cells that are freely suspended in the liquid part of
the ruminal fluid) and extracellular part (enzymes in the liquid part) are measured (Agarwal et al.,
2000). The aim of this study was to investigate the effect of alfalfa physical shape and barley grain
processing on nitrogen retention, activity of enzyme cellulolytic, blood parameters and rumen
microbial population in Dalagh breed fattening lambs.

Materials and Methods: Thirty male lambs with an approximate age of 3.5£1.2 months with an
average weight of 17 + 1.1 kg were used. The experiment was statistically analyzed in the form of a
factorial experiment based on a completely randomized design with two factors. The experimental
variables include: physical form of forage (chopped vs. pelleted form) and barley grain processing
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(whole vs. grounded vs. steam flaked). The experiment was performed in the 98 days (14 days of
habituation and 84 days of the main course) with 6 treatments and 5 replications. Experimental diets
were equal in protein and energy content and includes: 1- Pelleted alfalfa with whole barley grain 2-
Pelleted alfalfa with ground barley grain 3- Pelleted alfalfa with flaked barley grain 4- Alfalfa with
whole barley grain 5-Alfalfa with ground barley grain 6 -Alfalfa with flaked barley grain. Rumen fluid
was sampled on day 84 at 3 hours after feeding and blood samples were taken from the lambs in the
penultimate week of the fattening period 3 hours after morning feeding from the cervical vein.

Results and Discussion: Nitrogen consumption and fecal extracted nitrogen in lambs feces were
significantly affected by the physical shape of the forage, which nitrogen consumption and fecal
nitrogen excretion in lambs fed with pelleted alfalfa compared to chopped alfalfa were increased
(P<0.05). The processing of barley grain didn’t significant effect on apparent nitrogen balance
parameters (P>0.05). The total number of rumen bacteria, lactic acid, coliform and rumen protozoa were not
affected by the physical form of the forage (P >0.05). However, the number of total bacteria and rumen protozoa
in lambs fed with flaked barley grain were higher than milled barley grain and also in milled barley grain were
greater than whole barley grain (P<0.05). Activity of carboxymethyl cellulase and microcrystalline cellulase
enzymes in intra cellular, extra cellular, solid and total rumen fluids of lambs fed pelleted alfalfa forage and
flaked barley was higher than chopped alfalfa, however, there was no significant difference between treatments
(P >0.05). The blood glucose of lambs was significantly higher in lambs fed by flaked barley than
milled barley and in milled barley was higher than whole barley grain (P<0.05) The blood urea
nitrogen of lambs was significantly lower in lambs fed by flaked barley than milled barley and in
milled barley was lower than whole barley grain (P<0.05).

Conclusion: The results of our experiment showed that the use of pelleted alfalfa and flaked barley
grain in the diet of fattening of lambs due to numerical increasing trend in digested nitrogen, statistical
reducing of urea nitrogen and numerical increasing trend in total rumen bacteria and cellulase enzymes
activity had the best performance of rumen, which ultimately ensures the health of livestock. For
recommendation using pelleted form of forage and flaked barley grain for farmers is required more
study to investigate rumen and post rumen digestion rate of nitrogen and also, the cost of processing.
While the lamb performance increase compared to the cost of processing, it can be recommended to
the farmer to instead of consuming alfalfa and barley grain as a traditional way, use the processed
form of them to improve the efficiency of the use of nutrients and increase the performance of the
animals.

Key words: Cellulolytic enzymes activity, Nitrogen balance, Pelleted alfalfa, Flaked barley grain.
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ialejl sl los
Experimental treatments
L;«»)LO)I dho)g R 3)5 gy @S 3y dgy PR W) 3)5 Ly P ;\_AL LIy 9> ‘C,\L g P gu.l.) LIy
Experimental diet’s JolS o> ol o o Suldge Jels Ol ol Kb
Alfalfa- Alfalfa- Alfalfa-Flaked Pellet alfalfa-  Pellet alfalfa-  Pellet alfalfa-
whole barley  ground barley barley whole barley  ground barley  flaked barley
o8 2> 4 25.0 25.0 25.0
Chopped alfalfa
by eoxiy 25.0 25.0 25.0
Pelleted alfalfa
H
Jo g s ) 56.5 56.5
Whole barely grain
28 oleul g2 b 56.5 56.5
Milled barley grain
2 b g2 b 56.5 56.5
Flaked barley grain
PS5 g 11.3 11.3 11.3 11.3 11.3 11.3
Wheat bran
by xS 25 25 25 25 25 25
Soybean meal
pogel 2 0.2 0.2 0.2 0.2 0.2 0.2
Amoniom colorid
ke 1.0 1.0 1.0 1.0 1.0 1.0
Oyster shell
Ko 0.5 0.5 0.5 0.5 0.5 0/5
Salt
e Lo 15 15 15 15 15 15
Sodium bicarbonate
Oelizg —(Fame Slge JoS™
Minerals and vitamins 15 15 15 15 15 15
premix
Chemical composition
S oolo p)SlS )3 (K qpudgilio LB (5551 2.62 b 0.35
Metabolizable energy (Mcal/kgDM) Phosphorus
PB OF9R 14.91 (S 0494 ) J?b“’l" )“"5 30.82
Crude protein Neutral detergent fiber
LS)J‘ °)L‘4° 1.2 LS"\:?‘“" 000 gd ) J9l’“l’ )“‘5 14.08
Ether extract Acid detergent fiber
el 0.92 P 463
Calcium Crude fiber

Veror 5iSte S o WY e o v it e el aolg Yoo B bty (el a0y Y04 o+ D3 uoliyg ¢ llalli anlg Ve oo A Geslizg Jols (ms 5 alizg JaSo #
Sk 100 rdige @ S Yoot ad oS e Vor SIS S o Yoo al e S ke Vet d Sl Vot pasibs )8 (o Yo o S o Voo et gy S e
Abloe )5S 5 S ke Ve S]]
Contained per kilogram of supplement: 1000,000 IU vitamin A 250,000 IU vitamin D3, 3,000 IU vitamin E, 110 g Ca, 45 g Mg,
10000 mg Mn, 10000 mg Zn, 300 mg Cu, 100 mg Se, 100 mg I, 3000 mg Fe, 100 mg Co, 30000 Mg P, 11500 Mg Mo, and

100Mg antioxidant.
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Figure 1- Fractionation of rumen contents and extraction of hydrolytic enzymes, Agarwal ( 2000),PM = Particulate Material, EC=
Extracellular, C= Cellular
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ol ine sgoar ale (63918 g5 1 > laoyy 4085 3 IS
4S5 D930S0 9 p38 (IS S Vsl 8L S sl it
£ 9 4l ([So3 JSb Bt g1 55 Cod o ine ysboa; lao
)5 )18 A gyl 8

by 48 Col (Gilopnd (29500 s So AeSd
015 Judl lag B 5 153555, «cs S Jold (529,540 oy Cmex
il edbs ol & conl ouis <ol (Martinez et al., 2010) cul
B> g 3550 plrsl Tgjg 5 by a8 StV colled
= Pl pmdn B el el 4aS 5l S (clyisis
iy a2 ¢ 0wl (slaJoSl)S il b 1536550 20
"AeSuS yra3S ALl)3 sl cpl g Mmoo (LS AeSid 3 ] s
Clos dsaSid g b 5 o e 40 48 03l L2alS ] ol
o35 bl dgu00 g 4eSh 5 lgisig cpgazee 50 D90
Ol dy Lag Ly i oo 4raSd (2L Sk Comenr S8 4
Sl Lalgjgig s ay S Lol cdiin olus 408 gl
.(Ghoorchi and Seyed Almoosavi, 2018) .5 (¢ ,:eS

o Sl g el (S50 IS 50 b timgy
Lol 508 (o 3V s)lgm slooyy (glaaSs (slayial)ly
Sslis 9 48,5 ojladl ]y Tojes 5 8 S s Sl JS olass
L 38l5e 45 203,55 oanlio 00l Clawl g €y op G gy sne
g 5o (Asadi et al., 2018) il o pols imgh 5 ol
i g i CublB 0y (So58 JS b plyie cov
Loy 13 Tojgiay Cumox g 13y 3)Shos ¢l el yrass
Cpmor 3 Gl me BB aS 05)S (3)l55 sy JLs
6l 5 & oy 0SBl (glg (sloey 50 e aligs
(Karimizadeh et al., 2017) cusls >4
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Oiboh zls b swes a5 (Valizadeh Ghalebeig et al., 2018)
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oS Y gmaze Byiae g 030 E5 (3)5 S g A4Sl
5 4SS b oo (60l G 98 00 Cowd Gyl 5 bawgs
Valizadeh ) s5d o Lajled ol 0 (9,0 a iy iSlas
.(Ghalebeig et al., 2018

@ S & 4SS Gl gy dlwgas Shgs g0 jl el
ChB oSl el dinly (59555 lie (b LS €5 9 Sy
Fomo 58 0y (SlaeSd s B (g5 5] gl 5l onlitl
Ghoorchi and Seyed AlMo0savi, ) cul 3o (29,500 (x5
(2018

Sl odd 53 455 4 Cund odd Cy donigy igR ol
2355 godde (B3 ()9 9 (Brman (ies I se Ll
OMisS )3 YL (Byme oy OlsS e 45 (P<+/-0)
o3le Bpan & |y 0ad 35 doxigy 4 Cand Gy gy 045 B puae
4 9P (283 ()39 > s GidwsS (pl 5 VL Suis
OPidwgS )8 oS ()9 ks 9 S odle B pan il Sljlge
Suid odle By (VL &S Sy w5 (sol o Lol 435
9o Gk 5l (39 @85 cpyidn sl ety ]y (g
0393 LS S laidngS b Sl g (85 ()9t dg
03lo ¢ By me it odlo Linli8l b cuwl oty bl o (8 pae
Mutsvangwa, 2007)) sob e iol38l 35 b pas maan BB JI
b slhoy > Shod (58 JS8 31 imgy 5 («(Kiran and
90 Slop oy 3Slas (g5 (sladaga yiu 398 (19 4
a2 S5) SPste 6588 oy (35 Sol 85 J1E )
9 (9,8 e B 039 ) Oiarw P lajyiell 5l S
O399 03d @83 (gt JS o3l jload @85 (g cggdie
o=l @l b as”.(Mir Mohammadi, 2013) el (oas Wl
o) 3 85 )8 b s el > )l & ke Simgl,
sbasleas ) Sid oslo LG Loy SBpae 4 Glyin 1) BuiS
2 Cod sk

Cll o, Slos 1y 92> b (6)51,8 £95 (g b ooy 0
=280 ()39 )9 Bpan &5 K25 (B (sdka dlge wan
035 Ll (159,48 0dd s ()59 5t 3l (483 (g cggdie
AU Cos it )3 00 Ui (a5t 203 9 (59, 3 £5)
3 cllas ydlb Gimgiy @l b oS a8y 1,5 Wl gl 8
LY-+Y Jlo o picmen (Masumimoghadam et al., 2015)
Solan slooy 0y )3 Sy g oud Kb &y g 4l g9l 3
Sl 2 o loisine 8 G3Somn g2 b gl p &S Ba S )18
3 B 5lw pimgin ol gl L 48 cuslys (g8 o pmll
(Kiran and Mutsvangwa, 2007)
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Table2- The effect of physical form of forage and grain processing on apparent nitrogen balance (g/day) in experimental diets

s e TROWE g bois s Wosy o
b )los @25 sy Fecal Total oAb oA s
Nitrogen 77
Treatments consumption  Urine excreted  excreted excreted Retained  Digested
nitrogen nitrogen nitrogen nitrogen  nitrogen
Physical shape
ok 2> axis 33.08" 5.83 7.56 1338 1969 2027
Chopped alfalfa
osd oy ey 35.372 6.77 8.572 15.35 20.01 22.64
Pelleted alfalfa
oSl 2 el 2] 0.082 0.070 0.072 0.098 0.124  0.056
SEM
A 0.041 0.85 0.041 0.77 0.83 0.69
P value
Sl &9
Type of processing
e 92 _ 33.84 5.99 7.80 13.48 2005 2096
Whole barley grain
"5_3)‘9? . 34.04 6.11 7.86 13.97 20.06 21.43
Milled barley grain
28 S g ) 34.79 6.45 8.21 14.66 20.13 22.25
Flaked barley grain
ok 3 il S 0.100 0.086 0.089 0.120 0.152  0.069
SEM
R 0.99 0.68 0.75 0.54 0.63 0.82
P value
9l £ X (Sojd S5 liza )
Interaction physical shape x type of
processing
plogs X 0l 33 gy
. 2.81 2 7.24 12. 20.2 19.91
Chopped alfalfa x whole barley grain 328 528 53 028 99
‘53)]9; X 05 3y Ao
32.99 5.41 7.35 12.76 20.23 20.14
Chopped alfalfa x milled barley grain
ol S8 X 04wl Dy 40
A _ 33.64 5.95 7.37 13.32 2032 2088
Chopped alfalfa x flaked barley grain
p”ma) 9> X [ C,\L 4>u94
Pelleted alfalfa x whole barley grain 34.88 635 8.13 14.48 20.44 22,04
3yl X ol ey dso
I o 5-' . 35.08 6.48 8.14 14.62 20.46 22.76
Pelleted alfalfa x milled barley grain
ol S8 x ol s dou
= PR . 36.14 6.95 8.33 15.28 20.86 23.79
Pelleted alfalfa x flaked barley grain
oSl 3 il 3o 0.141 0.121 0.126 0.169 0216  0.098
SEM
e a 0.064 0.542 0.073 0.061 0.668 0.446
P value

(P<1-0) win ool sloog,S oy sl sine glis saimdLis baygi 3 ailiio i gy 0 o2
a.b Different letters in columns represent significant differences between the experimental groups (P < 0.05).
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Table 3- The effect of physical form of forage and grain processing on the number of protozoa and rumen

microbial population (x10* /mL)

)los st JS S Yl PR loas b S5
Treatments Total bacteria Lacticacid Coliform Protozoa
Sepd S8
Physical shape
oLh 2,5 iy 10.18 8.25 5.90 9.21
Chopped alfalfa
o1 ey 10.54 8.58 6.13 9.60
Pelleted alfalfa
b ilie k] >0 0.017 0.015 0013 0016
SEM
l .
Solbe gl 0.618 0.258 0.075 0.885
P value
Sl ey
Type of processing
e 52 _ 10.23° 8.28 5.95 9.26¢
Whole barley grain
sy _ 10,415 8.44 6.06 9.47°
Milled barley grain
b S > 10.442 8.52 6.05 9.50°
Flaked barley grain
o pilie 3] Sl 0.021 0.019 0.015 0.019
SEM
S e glaw 0.0001 0.315 0.069 0.041
P value
Sl e x (Soi S Hliso S
Interaction physical shape x type of processing
pllog X 045 25 4o
Chopped alfalfa x whole barley grain 10.12 8.15 586 9.08
@)lg> X 033 25 aoxigy
. . 10.21 8.28 5.92 9.27
Chopped alfalfa x milled barley grain
ol S5 9> X 0 Dy doigy
. 10.23 8.33 5.92 9.30
Chopped alfalfa x flaked barley grain
WJL.J IS X oMb “"‘l‘, gy
Pelleted alfalfa x whole barley grain 1035 8.43 6.03 9.45
L;Jj? X 0JWS u.b gy
10.62 . 2 .
Pelleted alfalfa x milled barley grain 06 8.60 620 9.68
X" g.{.,.LB 9> X o4 VJ) A4
) . 10.65 8.71 6.17 9.70
Pelleted alfalfa x flaked barley grain
Lo pilie k] o 0.030 0.026 0.022 0.028
SEM
S Bisine ghaw 0.610 0.224 0070  0.783
P value

(P<e/+0) it ilojl slaog,S o 3 sine glis oimd s W g 5> ailisio s g D g2

ab Different letters in columns represent significant differences between the experimental groups (P < 0.05).
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S 2 Vo (s 5 S Jolt) Sty ]
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€9 9 sle (58 U 15b 0 Jo jl el cuns e s
JoyalS gl 55 515) (o5 sladoe il ) ade )],
b (omls IS5 b eBmsed T IS b 555 00ty 55
o yelS (65 (Jg S (g5 0y9l (S oS Jlade am o L
5 oy (98 omlb JBo b 0B peed YU JB b (5 000
Sl e y51 5 55 Bl 8,55 5 dbsle (Sob U5 b
e a8 5l cou s gae yeba |y e sladocail b
Sulb g 3 a5 (gysbody (P<+/+0) 29 S5 jled 93 I iy 0l
Josine yobos ooy (y5 0ygl Jade 29y JelS 52 (0)] 2 0
MU LS b 5 byl 55 oSl i (P<-/-0)
€8l Bl 5 g)laigiae ol oy (193 b JBe L (8 ngd
J_»LM)_" il Jol8 9> Lgb)i? 0l S8 o> Lo A
= Siliine U g Sligs 598 g5 g bgle (Sojd S
bl oy (g3 (sladomiunl b )

) oyLSKed g (ol ialejl 13 oel Cowd T gl bl
L ywlS (655 S oI5 (gloygl 39,5 e (AbDbasi,i et al., 2015
5 )] tlojl o 93 (it 53 0,05 slaglS (y53 g S
Dimts ol ol U 38lse 45 Gl dgvg (gl ine M|
OhESeon 5 0315 (008" pol imghs gl b (38lge (e ol
IS jleolazwl L alayly j> (Karimizadeh et al., 2017)
o ooy UL e 53 (Sl 5 Sy o) 0,88 Sz
SIS clale gyl e M) ey 5 (63,] 0,5l b Lt
2553kl 2 S 6 5 g JoymadS (s Sloygl (9 9

Sy om3jLs 48 sl bzl s cilies clallas 5
Wl s b glelas Mo BB jobody (clasaSis odoe lylale 3,
o gl aaiSuy g Selslw Lo Sl puiie 4aSis
LD oo (LS Comslue (i 5 4 AeSd Al Gl 4 o
omly 4l > ob 4aSd Glgigisn pnien Ny Om 3l g
e o 3 O I 8 b YL o luiST L slao e s 5l 3L
caw &5 ola 5g, 5l edlasl oyl ply (Bonhomme, 1990) 1,
A4S oylgud a1y B Cusyd ded e & i Cas e halS
Al Rl 5l eenlply 5 w300 L8 iy ladpwl x>
1S e S ole Igisign 9 syl Syo o )3 g 4
392 S92t (559158 £95 L bloyl 5 yal ol &8

A gl e g dbgle (S5 S 55b 5l Job b
Mbos i S 9580 5 sk Jito (S58 lopl clled
4eSd @lo J57 g aale (Jobo )1« Jobo Jobo ise 4w >
odd )35 ¥ Jodn jd (dolojl (claopn b odd 4ds5 slao
Ol S9)Se0 9 Vsl e (oS58 ol cled .l
1S gl JS 5 3ol (Joo g5 (oo i a5 Yk
Lol g 00l 3)3 dodigy I s <y dogigy b o asdss slao
g5 blod jl ilises lajlod o (izped D955 o gime gl
(ol i w3 Vsho Jute (oS5 3l ol csygl3
Sl o> b oad 4085 glaoy 4SS mlo JS g del> ( Jolu )15
52 52 Ly odd 405 glooyy Sl ey o sine b jbods o
Oi a3 gl i 59,50 3l Clad agy g2 il
a3l £ AL Cov 4aSh glo JS 5 Wb cJobo B ook
lae ol cadlad 5 Iy e gl gud witced 8,55 )5
Loy 4o @le Yok (i S'9)Sm 9 jV sk Juto (cuS'9)S
e opsl e g bl (s UK G Blie I ) P2
(P>+/+0) wis osalie inlojl (slajlod o

Loy 55 503 Biee cloazily b cilbo Lol Ltolojl ol
S35 Jold) Sidgyn Lol cullad & canl ()l
9 ok 97 el (150 )3 (¥ sk (linn 59,50 Yok it
Jele U Ly aally 1 5 10,8 (6,503l |y 4aSs gl )5
ooy 4385 5 glareSs slam il clld i > Sz S
Sz JSb Sl o 1505 55 S5l g s o 3 5o
93 ol Jute (S8 S clld 3 o) ne iRl cage
b Gyl y bl jimgis 5l ed sl CusdTa s b )15 oyl
o) 53 ol w4 s > glis (Mir Mohammadi, 2013)
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Table 4- The effect of physical form of forage and type of grain processing on the carboxymethyl cellulase and microcrystalline
cellulase enzymes (micromoles of glucose released per hour per ml of ruminal fluid)

Yok ol 9,500 ok Jeto (uS5)S
Microcrystalline cellulase Carboxy methyl cellulase
oy oo Sl wbom o [ Bl sbos
y Cellular  Extracellular  Solid Cellular  Extracellular  Solid
Treatments part part part Total part part part Total
S JSs
Physical shape
oAb 25 exdge 129.05 65.02 236.24 430.33 | 132.49 60.84 238.07 431.42
Chopped alfalfa
oy ey 149.92 72.83 265.72 488.48 | 166.50 80.98 272.94 520.43
Pelleted alfalfa
LS‘”ET\;‘L#" sl Sl 1732 1150 0723 2875 | 0.923 1011 0851 1673
S PBine gl 0.229 0.258 0.337  0.297 0.189 0.231 0.278  0.315
P value
Sl g
Type of processing
el 52 _ 14032 6552 23893 44478 | 15217 6649  244.46 463.13
Whole barley grain
w2l _ 137.10 69.38 258.14 464.62 | 146.39 79.64 25559  481.63
Milled barley grain
o Sl g
. 141.05 71.88 255.88 468.81 | 149.91 66.63 266.48 483.02
Flaked barley grain
:E’“'\;’Lﬁ ksl Sl 2.120 1.401 0.886 3.519 1.129 1.241 1.042 2.044
Si'/;ﬁ g 0.388 0.391 0.352  0.311 0.401 0.345 0.289  0.311
Sl g5 % Sz JSb o
Interaction physical shape x type of
processing
wllogs X ol 3 )3 ddgy
. 133.01 62.20 223.75 41896 | 12491 54.49 225.87 405.28
Chopped alfalfa x whole barley grain
@)lg> X 033 35 aoxigy
. . 131. 4, 237.82 4242 141. 2 239. 449,
Chopped alfalfa x Milled barley grain 31.56 64.90 37.8 8 39 69.23 39.36 9.98
o el g2 X 025 3% wxln 122.60 67.98 247.16  437.75 | 131.17 58.83 248.99 439.00
Chopped alfalfa x flaked barley grain ' ' ' ' ' ' ' '
WJL» 9> Xodud C,\L 47::9.:
i . 147.65 68.85 254.09 47059 | 179.44 78.48 263.06 520.98
Pelleted alfalfa x whole barley grain
d;)'l? X ol Cy doig 142.65 73.86 287.47  494.97 151.40 90.04 271.82 513.27
Pelleted alfalfa x Milled barley grain ' ' ' ' ' ' ' '
b Sl g2 < 00 Sy xdyy 159.49 75.78 26459 499.88 | 168.65 74.46 283.96 527.04
Pelleted alfalfa x flaked barley grain ' ' ' ' ' ' ' '
?E"'\':“LA bl Sl 2.996 1.985 1.253 4,977 1.594 1.754 1.475 2.890
E‘i'/;i; gl 0.915 0845 0626 0529 | 0385 0521 0295 0.289

(P<e/+0) wins il claog,S oy 3 sine oglis oimd s Waygias 5 dibiie e gy g 2
ab Different letters in columns represent significant differences between the experimental groups (P<0.05).
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Table 5- The effect of physical form of forage and grain processing on blood parameters (mg/dl)

o jlos S5 09! Joyuds’ L pelS (65 _
g ol J&s
Treatments Glucose  Urea  Cholesterol  Triglyceride Y::IS:_% “T_D‘E
S jb S5
Physical shape
o5 2> exig: 6781  14.69 76.39 20.52 65.91 24,54
Chopped alfalfa
oxd oy ey 7631  11.49 78.85 23.54 7156 2751
Pelleted alfalfa
o ilie ] Sl 0234  0.879 0.091 0.093 0.159 0.071
SEM
S Pisne gl 0.399  0.449 0.230 0.420 0.071 0.685
P value
Sl g
Type of processing
el 92 _ 69.22° 14200 7695 21.09 66.67 25.06
whole barley grain
‘9_" = ] 7289  12.86P 77.26 22.02 69.21 25.96
Milled barley grain
o S g ) 74060 12.21° 78.65 22.97 70.32 27.04
Flaked barley grain
o geSibe 3 il S0l 0286  0.107 0.112 0.115 0.194 0.088
SEM
S Pisine gl 0.008  0.045 0.185 0.350 0.068 0.650
P value
S9l E9 X (b JSB Jilite 1
Interaction physical shape x type of processing
R
i 66.26  15.88 75.72 19.69 64.64 23.64
Chopped alfalfa xwhole barley grain
@)lg> X 033 25 aoxigy
) _ 68.66  14.21 76.16 20.51 66.05 24.42
Chopped alfalfa x milled barley grain
ol S5 9> X 0 Dy Ao
i 68.52  13.98 77.29 21.35 67.03 25.54
Chopped alfalfa x flaked barley grain
WJL.: > X W) u.b ELary
Pelleted alfalfa x whole barley grain 7219 1252 7819 2248 68.70 26.48
63)“9? X 0JW ul\ gy
7712 1151 78. 23.54 72. 27.51
Pelleted alfalfa x milled barley grain > 836 35 38 >
ol Sld g X ol Cly axig
T 79.62  10.44 80.01 2459 73.59 28.53
flaked barley grain x pelleted alfalfa
oSl 3 il S0l 0405  0.152 0.158 0.162 0.275 0.124
SEM
S Pisne ghaw 0.069  0.056 0.276 0.389 0.062 0.619
P value

(P<e/40) s ilojl (slaog,S o 3 sine oglis imdLis laygis 5 ailisiopé gy P 52
ab Different letters in columns represent significant differences between the experimental groups (P < 0.05).

(89l yd E90 (Bymme e £95 )3 g e |y e 9,55 osalie Soid slais ol 8l oy p b (Kazemi, 2017) oLl
Ban A ol g Al pg d lojen Bpas 0BluiS i S ine Gglds (hagiy (ml gl Ly plae SIS ) 4l
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a8 Ysho Jito (uS52)S 5 Yo iy S50 slagys]
P> oMl (o crgo (Cales )3 5 AreSid 3 Slas S92 G

10.

11.
12.

13.

14.

15.

IS (5 45 A o )gly3 Slie b pac jSolo Gimgly onl b el o
Solor oy g Lyl 65 9 JgiadS 015> 0yl 59y 2 2
U L bls,l s (Kazemi, 2017) LoblS o)y gubs b oS o
sl cotllas (o )Lidl slroy 0 @pd il (S8 slasyl,e
210 Ol g ol Slb g0 93 0 g2 &b (6918 L e
S5 ptals el wad S @ jgons (5y5l,8 oS 60,8 3158
g ol bl a8 05y sxe LialS pl bl (s )3 o5

. .(Babaei et al., 2015) »>,)ls cdsllas
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