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Introduction: Lack of animal feed, especially with development of industrial methods of animal husbandry
waste in many parts of the world, has led farmers and researchers to try identifying and using agricultural and
livestock waste and new food sources for animal nutrition, including poultry manure and urea is mentioned in
the diet of ruminants. Due to the fact that no research has been done on the effect of barley grain processing
methods and non-protein nitrogen sources in the diet on rumen degradability, gas production and microbial
protein synthesis in sheep, the present study was conducted.

Materials and Methods: This experiment was conducted in a completely randomized design with seven
treatments including a control treatment containing whole barley grain (without milling) and without urea and
chicken manure, treatments 2, 3 and 4 containing processing method of milling, filling and pelleting with a
certain level of urea, respectively. (1%) And treatments 5, 6 and 7 containing processing methods of milling,
filling and pelleting with a certain level of poultry manure (12%) were performed on sheep. Each treatment
consisted of 5 fattening lambs at the age of 3 months 24+1 which were kept individually in separate cages for 14
days of acclimatization period and 84 days of fattening period. In the second experiment, rumen degradability of
dry matter, crude protein and NDF of experimental diets were measured using a nylon bag method with 3
fistulated male sheep that were fed in the maintenance level. Extent and rate of gas production were done based
on Menk and Stingas. The NH3-N concentration was determined following the Broderick and Kang (1980)
technique. Purine derivatives and was measured by the method of Chen and Gomes (1995). Rumen fluid was
collected for 5 consecutive days in the end of each period and ruminal fermentation parameters containing pH
and NH3-N and were determined. Urine of sheep was collected end of each period for 5 days and microbial
protein synthesis was estimated by measuring purine base. Data were analyzed using SAS software version 9.9
(54) using GLM procedure.

Results and Discussion: The apparent digestibility of dry matter and organic matter were significantly
different, and the control treatment (whole barley grain without urea and poultry manure) had the highest
apparent digestibility. Digestibility in non-fibrous carbohydrates was significantly different, so that treatment 5
(processing method of milling with poultry manure) had the highest apparent digestibility. Different parameters
of degradability of dry matter, crude protein and insoluble fibers in neutral detergent of experimental treatments
indicated significant differences between treatments (P<0.05). Barley grain processing with non-protein nitrogen
sources caused a significant difference in the fast decomposing part, slow decomposing part and degradable part
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of dry matter, crude protein and insoluble fibers in the crude protein neutral detergent of experimental
treatments. Effective degradability of dry matter, crude protein and insoluble fibers in neutral detergent at 2, 4
and 6% per hour passage rates had a significant difference between experimental treatments. The results showed
that there was a significant difference between the experimental treatments in terms of gas production parameters
and the amount of gas produced in 96 hours (P<0.05). There was a significant difference between experimental
treatments in terms of digestibility of organic matter, amount of metabolizable energy and concentration of
short-chain volatile fatty acids. The highest pH was assigned to treatment 7 (6.30) and the lowest pH was
assigned to treatment 1 (6.10). Ammonia nitrogen had a significant difference in experimental treatments. The
highest ammonia nitrogen was related to treatment 5 (11.45 mg/dL) and the lowest ammonia nitrogen was
related to treatment 3 (10.38 mg/dL). The excretion rate of each of the purine derivatives (allantoin, uric acid,
xanthine + hypoxanthine) and the total urinary excretion of purine derivatives and the amount of microbial
protein synthesized in the rumen were affected by the test diets and the observed difference was significant
(P<0.05). There was a significant difference in rumen pH in experimental treatments. The results showed that

barley grain processing methods with non-protein nitrogen sources had a significant effect on rumen
degradability, gas production, rumen parameters and microbial protein synthesis compared to the control group.

Conclusion: In general, the use of urea (1%) and poultry manure (12%) with different methods of barley
grain processing without negative effects on rumen degradability, rumen liquid parameters and gas production in
terms of microbial protein synthesis can be useful.
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2 Sl g ydn Lo pSilie duslie g (Y++)) SAS (g)lel 33l
(SAS, 2001) cd S &yguo doyd iy (5 0 dre Jloin] o
il cud i ol @ b ol (oylel e
Yij =p+Ti+ &jj
ST Sl sl d jlead 9] )5S ssalin (Y “_'ﬂ DS
el ool olas i g ojlow

e £55 9 52 W syl slasby, Sl anly 4 by ol

e oy (gdxe dlg o g Sid odlo pan ClblE p y5e
= Ofg @lie olen g 4l (y9l )5 sl 0dal ¥ Jga2 >
15 oy Jlodle 5 Sts 3le puae bl S Carge LT
8 85U coss oy lial pla pman culls Ll (P<4/-0)
4 Wby syl58 (Najafi et al., 2017) ) )\Ken o a0 08,55



YV Salignmd 0395k le 9 92 410 919 Slohsy 51 o)y en 9 b8

ialoil slooyr alard ©liS 5 5 (Shgs pMEI-Y Jooa
Table 1- Ingredients and chemical compositions of experimental ration

(32,3 1) o9l (303 \F) (£50 355
(%) Shyss pMBI Urea (1 %) Poultry manure (12 %)
Ingredients (%) by o olowl ol Sy ol ey ol ol o Sy odd cdy
Control Ground Filled Pelleted Ground Filled Pelleted
15 oS
P 5 5 5 5 5 5 5
Wheat straw
< )M”” 15 15 15 15 15 15 15
Corn silage
bgw dllous
e T 14 7 7 7 9 9 9
Soy meal
5 i Al
N 5 5 5 5 5 5 5
Sugar beet pulp
Sl
e 41 47 47 47 40 40 40
Barley grain
35
P oo 14 14 14 14 9 9 9
Wheat bran
o 25 0 0 0 0 12 12 12
Poultry manure
64!
9 0 1 1 1 0 0 0
Urea
tal 1 1 1 1 05 05 05
Bentonite
i 1 1 1 1 0.5 0.5 0.5
Enzyme
N 15 15 15 15 15 15 15
Limestone
e hsr 1 1 1 1 1 1 1
Sodium bicarbonate
BN
0.5 0.5 0.5 0.5 0.5 0.5 0.5
Salt
e 3 (sl JoSo 1 1 1 1 1 1 1
Vitamin and mineral premix *
(Sis oolo 3l o y3) (oleaws oS 5
Chemical composition (% of DM)
s S5 ke JB (51
(ded » $H815) o JE (555 2.58 2.55 2.55 2.55 2.57 2.57 2.57
Metabolisable Energy (Mcal/kg)
P oy ) 15.17 15.36 15.36 15.36 15.12 15.12 15.12
Crude protein
T 0.74 0.73 0.73 0.73 0.67 0.67 0.67
Calcium
S 0.47 0.44 0.44 0.44 0.47 0.47 0.47
Phosphorus
ERVAN. ]
S odagd 50 Jglowe ' s 32.89 33.04 33.04 33.04 29.64 29.64 29.64
Neutral detergent fiber
| 64 g4 (W]
(il o425 3 Jylols 3L 16.49 16.21 16.21 16.21 15.27 15.27 15.27
Acid detergent fiber
Veroe 38t oy S oo ¥V e oo st o Medlip oy Yoo B puoliyg e Mol dly YO+ + o+ Dy palivg o edlpn aslg Veovees A pyolisg Jols (Sdne g cpoling JaSat

Ve i oSl T b ipy S o Ve IS Sk oo ol ip o Ve Sk oo o Sk Foo s Sle Voo (s 5 o

il pSS 53 oS ke Ve e oSl o5 e
Contained per kilogram of supplement: 1000,000 1U A 250,000 IU vitamin D3, 3,000 IU vitamin E, 110 g Ca, 45 g Mg, 10,000 mg Mn,
10,000 mg Zn, 300 mg Cu, 100 mg Fe, 100 mg P, 11,500 mg Mo and 100 mg anti-oxidant.
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Zokw 4 ds5 (Rahimi et al., 2018) ) )LSen g o>y .cd )5
or BN Slan oy 3 (dsS sy puy Cilixe
Coyd g (Bymae SCid ol o (g)b me M gl i S
- e gl WLo)i sbylos e J ol ol dl)y %
Sl aaadllas SO 50 s sdmline (ghuwl sdigi 4 Jaloeels B
P sbop o 3 (953 (55l g 0ygl) (g Al lie Bpan
Caw 0yl Ly dunlie 13 )3 5a 18 (8 pns oS ol L SUgdlus
Kyriazakis and ) si  piigys podn Codild jlo ixe o5l
cadld o Sglate @l l alisce sulig b (Oldham, 1997
Fin A 43 sy g A5 Gllas 40 (g g0 dlge puta
khalid et al., ) Cawl Foo 0> Sxo J|9n > O])'#o 2Oy
ﬂ,_,.a'_m Sy U_C)A .)95 9 0)9‘ L' MLQA » Ls.w 4”}:.'5 (2012
D9 0 b9~u s d)mn JY 9 3)‘3 oS Bl dﬁwi
e ailyd 55 g 4aS oy Ko 03y 9 Cllad el
355 5 039) Bt (5ar @lie ) oslisel dI) 25K 1,5 b
Sgn @lie b dmlie 13 1) 0y sk dlge s Culld (550

A3 ials (Lgw dbus) duds

Ao s Sl 059yt it @lio Bpae 1L dlaily

4 g dily (gy9l )3 el osd &1 (e3dmie 5135 15 op> (cdie
o3lo pdn Chl Bl cage (Sgp i (9 @lie olyen
ot 2 d CllE EalS (P<o/-0) 5 oy M oole 5 Sits
5 st S lye ey Vel e 13 (e 355 il
Cbale Gal58l o a8 039 (£ 50 3957 53 3L L SB35
Lol (SaiiSoguome Sl g (50 365 (5ol slooyr )3 y250 dlge
s Sl )3 o gtae gl 395 |V Joio) Cawl 0390 i
45 2 2390 bgiye (£ 0 395 (1Tgp Cuple 4 35 (g
sl odigd 53 Jolmols BLII (i 53 39290 (36890 Canns
(Hale, 1980) el o5 (sbg5 a9 355 )3 (e Ji6e5)
&9y = —ialojl ;3 (Negesse et al., 2007) ),LSen g (oSS
zolw sols oluisS jl oalaiwl a5 15,8 odaline 3 5 MibwsS
DS olgs plaw Lyolyan (£30 365 oy &+ 5 ¥r ¥+ (ya0
oy JI 5lge muan cubld )3 I gxe ciglis pas oaimd i osimd
OB mad CgblB o )3 (£50 395 (19381 b Glejed 9 35
Mirmohammadi ) )L 5 (gdamws jo 0)S oy yials s
Slap sop 59y p 1) (1355 clade s>y Sl (et al, 2015
P Ve aligy iy ORIPI plgie & wol> Ui g 02,8 (o)
Oly M g3, Shae o ko 56 g g ], £S5

N(1032) (shia dlgo it Cubld yy Bigné 5ok e g 92 G (59058 slay wb =Y Jgan
Table 2- The effect of processing methods of barley grain and son-protein nitrogen sources on nutrient digestibility (%)*

(doy> V) 0,9 (doyd V) (£ 30 265 slbs s

3)lge Urea (1 %) Poultry manure (12 %) 3,5kl

Item s s obel e Sy aascd sbolel a3, abcl Sk ;’5;;

Control Ground Filled Pelleted  Ground Filled Pelleted SEM

Sis odbo

Dry matter 81.10? 79.90° 79.75° 79.90° 79.50° 79.47° 79.60° 0.066  0.0006
‘_Jl I

Organic matter 82.50° 81.50° 81.37° 81.52b 81.05° 81.12b 81.10° 0.064  0.0010
b (uBgn

Crude protein 81.22 80.75 80.82 80.97 81.15 81.35 81.10 0.065 0.4424
Pl o

Ether extract 83.22 82.75 83.02 83.00 83.30 83.00 83.35 0.061  0.3196
S a9l > bl SLI

Neutral detergent fiber 68.50 68.47 67.92 68.07 68.45 68.37 68.25 0.084  0.8800
el oz > Jsboeal G
Acid detergent fiber 61.60 61.00 61.32 61.05 62.45 61.22 62.05 0.097  0.2882
SWl Syamg s

Non fiber carbohydrate 92.52®  9240°  92.27b

92.12°¢ 92.752 92.50% 92.05°¢ 0.041  0.0001

ol (P 10) Jlozn] s 3 (6l sime ST il oy 2 53 S i b gy

1The means within the same row with different letters indicate the significant difference (P < 0.05).



YV Salianmd 030k le 9 92 40 (918 ol 51 o)y en 9 L8

S— ,» (Sadeghi and Shawrang, 2008) 5, 5 (ol
S5y = snSele (@Usin <3l L LS s in situ 4 dlas
SR a5 153)S ()5S o s piqan o Cluogad
oS LS 5 (@) Jbre (it plidl 4 oo 499yl
ol 505 byl 5| g 0 il 5SS o3l (D) Jgbeol
g 0l aslds 5 Sts oalo (€) Jolomols i 42358 &5 «csnl
ran Shp o 156 ot 4aSs jldlge youe ¢ a2l e )
e il el 3 Sy Bpae aw ialBI L 45 (g psbody
oS 2gd 0 o Slga youe £ Il opizen Abe GBI 5
LS 3 (St dlge 4 4eSd Ile ) (g Gloj e
Ay > Sid o3le oo (g pigdnpd e ond ) g 4Bl
-~y el BusS lguis L(Orskov, 1992) by yials” STye5
ol JS 53 9 A5 (i o5 4reSid 53 & i (S sl
Pozdisek and ) sl & sl YLy poid CiblB by S

(Vaculova, 2008

o3le Jho pdndnjad 5 Gpha s i slhaomul
auolie a0 03l (L Y Jod 0 (dnlojl oljle Siis
(P10 39 Uil s 3 sine NS ) Sl LneSileo
Olalidl ecely (gt (Fay o olen 4 g &b ()18
as s aals b ool ol ylos s oolo o0 oy iS00
(4aoyd VAUFY) dalis g ¢y iy (o> YV/¥ ) ¥ jlaws oS50
O @lie olyen g 4l (g9l 8 ogdeds 29y (e
s KL o3l dy o A8 i yinlS el iatig i
9 CpyieS (Ao ¥EIYO) ¥ o oS g ygbods b aali b (oslo]
o ol yan 4 9> by (69,8 D9y oyt (o y> DO/YD) aalis
Ot 45 B s o gae OS] el (g ppé (950
Oy (2o VWAV Y jlas oS gygbods 0 inloj] (slaylows
O S mme gl Lol g o yieS (103 VHIYY) & Lo 4
295 455 ¢ ol o o] sl o
Agd & joue glace > Sis olo She s pbiad
A gime @iglds ivlejl slayles b aald o celo 4D Aoy
3 e ool o i AL S5

o 9) St o3lo (glaseSis (g oo (sladoinl b gt (Sers lie 5 32 4 6yl 8 slaby, LY Jgd
Table 3- The effect of processing methods of barley grain and non-protein nitrogen sources on degradability of dry matter (%)*

(Ao > V) 0yl (doyd V) (£ 30 265 sles s
5le Urea (1 %) Poultry manure (12 %) 5kl
Item Jals ol bl 0dd Sy o cdy ol Gl 0l Sy odd Silee ;S)lDTuw
Control Ground Filled Pelleted Ground Filled Pelleted SEM -value
(30 3) 2325 @y S0
Rapidly degraded 19420 2373% 1083 2740 2443 2235 2579 1211 <0000
fraction (%) 1

(3o 3) 325 S i
Slowly degraded
fraction (%)

(2013) jo JB (i
Potential of
degradability (%)

2 Jopd) 43 &l
(sl

Constant rate of
degradation (h%)
(celo > o) Jhe Gt
Effective degradability (%/h)

55.352 50.58ak¢ 55.08?

74.77% 74.31% 74.91%

1.76 1.96 1.95

2 54.712 50.01% 54.512
5 53.782 49.19° 53.672
8 52.882 48.39° 52.862

46.26° 47.54% 47.97% 4797 1735 0.0010

73.66% 71.97° 70.33° 77.912 1.892  0.1489

1.72 2.15 2.02 1.64 0.663  0.6627

45.69° 47.09% 4747  51.46%  1.697  0.0007
44.87°¢ 46.43 46.74 5052 1642  0.0004
44.07° 45.78" 46.04*  49.60® 1592  0.0002

ol (P<e/00) Jlaan! gaw 3 (gyls gime M3 Sl sy o )3 Sy pui gy

1The means within the same row with different letters indicate the significant difference (P < 0.05).



VFeY 5l ¥ oylods O oo ] (010 pole sleidrg s 4y yid Y¥Y

dgd oo 4raSd )3 09290 S|y S LS (pig iy St 4325
o ($y9ly8 by Jokw o)lesd ialS (Gabriel et al., 2008)
Nazem et al., ) 555 o g 4 )l 3,y 5k (ow yiwd
S oD ) Joloreli BLIl 5 Sis o3le gy 5 (2008
0 yo3S Sl 4 izman 5 4aSd (Sligel ()t ke 4
Boucher et ) ¢l &l oy olowds 5 (Sopd slaylidlu 4
a8 Sligel (59 panal ¢ yols b el (al., 2007
Soigal (59 sl SLI oS pan Sk 6 4 Slgi oo
4S8 BLJ aiiS o an Lo iSLy 4l 5 405 ) ege (M
S oo (63 ol Al lis 2] 3
Ay joue glace,w 3 pls (Bgp She b
A b s e gl —iulojl sla b e cslo (D oy
Lo OY/YY 5 OF/+N OFIVY s pas ) slajlos aS gy b
OieS 2oy FO/FY o FO/AN FEIEY s ey Fylass g oy

BUVATY)

B9 P Cphaid g G phdpd wliste ladsul B

aaolie ol oasd o3l L ¥ Jgas 0 iulojl (sla)los pls
.(P<~/~&)) Sg Lo lous Oy )‘.)u._.'uw @Mes| ) LsSl.> l.muSJLn
gl el (iuBgput (ot @bie olyen & g &l (5403
A b halojl ol Pl (pSg 43S @ (S I e
59 p e 9 Lo olyan 4 9> &y 651,39y (S
sloylog pls piig s an i S iy )b xe Ciglds sl
Foles 5 opyid (Mo OVISA) ¥ e oS g ygbas ad iulo)]
slayles Oyt d)bu—;’*" M3 g J,;&S (A_,.o)b \°5’/VV)
saalie tolejl lajlows pbs (ngp ajos BB (isu (oiule]]
VENA)Y jlass g oy (oyd AVA) Y jlaws oS’ (gpbody s
b ) tlejl bojloss o (5l ste Sl 391 o330S (Mo
oS s Jgloo dlge jlade |8l g5 pls gy 4555 £
o oly opl 5l g oad aeSs oyl 3y sl oS i gl 55

N233) pB iy (SlnaSd (sl o5 Sladominl By (g ppd (s @lie g 2 4l (55l 8 slaidg) b -€ Jgsa
Table 4- The effect of processing methods of barley grain and non-protein nitrogen sources on degradability of crude protein

(%)*
(3253 1) 039l (02 3Y) (0 355 sl !

5le Urea (1 %) Poultry manure (12 %) 5 bl
Item Jals s bl 0dd Sy o cdy ol Gl 0dd Sy odd Silee s)lDLI;.M

Control Ground Filled Pelleted Ground Filled Pelleted SEM -value
(2013) 4328 @y i
Rapidly degraded 25544 2727 23920 29440 2873 2653 30198 1086 0000
fraction (%) 1
(o)) 4555 A8 iso
Slowly degraded 55.23 48.91b 52.36%  46.77" 50.67°  49.64°  4837° 1627  0.0045
fraction (%)
(3op) w2 BB i
Potential of 80.77 76.18 76.28 76.21 79.40 7618 7857 1662  0.1259
degradability (%)
P dop) ps g e
(sl
Constant rate of 2.25 2.58 2.72 2.79 2.76 294 281 0655 04072
degradation (h?)
(colo 5 202) 5o s gt
Effective degradability (%/h)
2 54742 4853 51.97%  46.42° 50.30 4931  48.03™ 1619  0.0048
5 54012 47.97b 51.40%  4591¢  49.76b¢  48.80™ 4751 1609  0.0054
8 53318 47.43™ 50.85%  4541¢ 4923 4831  47.02 1599  0.0061

ool (P<o/+0) Jloss] o 53 (5l sine B Sl i3y b 55 S e i By
1The means within the same row with different letters indicate the significant difference (P < 0.05).
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B ,les g Cpyidn (Jo)d FOIAY) Y jlo oS (g yobods s (ool
alojl gloslog 455 5 Calb G 391 2% (103 £+ /M)
425 € A o ae NS (S 0kingd 5> Jolorel LI
Cople g 0)lgd any Loy, See Jlail ly p5Y ploj @ (St
OB L olgee |y o 4 ojlal cpl by 30> (Jske o]0
SRAAPS iS5t deSid )3 (SThgd dlge Dda SV sk
O Cels D o A g Y jae sl po 0 Sis ol She
2l 48 g ygbay b Iy e gl bl olayle b sl

3y S ilol slless 5 ot

SUI S5 s piganiod 5 Gubha s sk ladoxiul)b

o3y L5 & Jodo 5> ainlej] (sl jlows 15 odgd p3 Jglonal
Lanjlod cpas 40 ime M) 51 S b 1, S0ko duaslie Ll 00
Ban it Ofsrs glie olyen 4 g wl (g9l 5 (P<+/-0) 35,
S o by Jelorels BLI 5 e Gis Gl el
(3o )d YY) Y Lo oS g yobot o aalis b odoloj] (olonlows
g > (ygl,8 g (S (100 VUAY) s g o iy
s S s plalS el (aign pé ()9 lie olyen
s als b ilefl clajlog 55 adiyd 3 Jsloeel GBL)
(1003 FONVY) 18l 5 3,208 (1> FANE) D sl oS sbo
e 59y lie olyen 4 g 4l (59l 5 25 it

(o 3) (g5 oipgd )3 Jsloral B (GleraSd (6 gty 25 (sloeorianl b 2 (Mg (9% alhe 5 g2 &b 55l slaghgy -0 9o
Table 5- The effect of processing methods of barley grain and non-protein nitrogen sources on degradability of NDF (%0)*

(2253 1) 059l (02 3Y) (0 355 slas s

™ Urea (1 %) Poultry manure (12 %) 5l
Item anls R Y O RO ¥ U 0 [V P O TN I;s)l:TM

Control Ground Filled Pelleted Ground Filled Pelleted SEM -value
(2013) 4328 @y i
Rapidly degraded 19.92¢  22.16%c  2054%  2298®  2173%d  2280® 23912  1.085  0.0012
fraction (%)
(o)) 4525 A8 Jiso
Slowly degraded 4513 4064  42.61% 4217  3914b 4116 42.06®  1.547  0.0627
fraction (%)
(o) 0325 1B i
Potential of 65.05®  62.81%  63.15%  65.15%  60.88°  63.96% 6597¢ 1741  0.2972
degradability (%)
2 doy) 4 g el
(S
Constant rate of 2.05¢ 3.25 281% 272 453 281 273 0836  0.0032
degradation (h™)
(el 3 803) S3e s oty jos
Effective degradability (%/h)
2 44,662 40.38 4220  4183b  3897°  40.85° 41.74% 1517  0.0659
5 43.98° 39.99b 4182  4134%  3871° 4039 40.39% 1473  0.0716
8 43332 39.61° 4136 4086 3846  39.94° 40.80*  1.430 0.0787

sl (P<e/00) Jlossl o )3 ()l ime N3] S0l i, ya )3 S o yub gy

1The means within the same row with different letters indicate the significant difference (P < 0.05).
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U9y S e B ol 3)50 Shgd slial (ad b ke
Ay slandss (o)) e 3 @2l (9 Olos s 35 55 g
o=l S e gy ool bocunl 485 )13 (Bl 5)50 STy
slad S oy, Como L)b 1) 258 ol slacudsioe b g,
O Sl g pmlie Jlme g Conl S M5 g, 5l 5VL 5kt
= P bduS 4 baipe puls soliiwl 5yg0 lilges 4w
(Valentin et al., 1999) sl awily (oab; &l s Llgs

ol 0 00l LIS Y Joda 0 4eSs slacyIglio yolde
il oy ime M3 ivlojl claylas )3 aeSs PH lade
o bgya PH (a8 9 (FI¥2) V o 0 bgayo PH (it
otalil]) oad lul St (clie plie 4 4Ss (glacg S
i dlge (g yidn Cae o b g e polil (e 1 930 dalgs
S5 3g dwS b mlo PH ials cubls colys 50 g 0dg0d puin |,
OhlKed 5 (>, (Callison et al., 2001) csly L algs
Iy (€0 355 V0 5 Ve B «yao zolaw 4o (Rahimi et al., 2018)
aeSs PH 14x5ke a5 0l L zols 60,8 eolitwl oy 0> 42
Cewddny PH s duolde il D39 (g)ld xe OS] L;JJ%LQ)’T
s O3 @lie 2938l e o L alas (s 0]

d)bu—:‘*" SN u_u.»i‘.ﬂ)] slayled ufl_.uyoi 039y
P ke VWD) 0 Jlosi & bgsye (Sligal (1595 on pby -culy
VY)Y o 4 bgryo (Slogel gy o pteS 5 (33 (o 5
slacdale o agls .caih joluand] (i aws jd p)S e
sl (slmoy | a8 09] (lgima slmoy 1> (Sligal (5950
039) 4t G (0 355 ) g LS 51 (59500 S (g5l
OS5 g 3l CoS i (e dlge min ColilE sl by e
Aloss Lol o Sl b (Sbgel (5gym olie 9 4l )3
xS gimme oy 13 pin Culild polie 4S5 ebdy il
4\._][.795 )‘ oolawl ")g“)_jogm.c Dy )‘Jj.a u)).u-\u) u.c)o D}f 9 Ly»
Jeloels GBI pan colll miawsS 4355 53 09l b duglie jo Lguw
oo 3l odliin] sy oo las &y aS Moy o dgupa |y (S dised )
03> 3D Ty gy poie L dunlie )3 > (1Tgy
(it oxga ) Jolbrel GBI puan cublB 35y pogMe NidwoS
oo (Sigl (33, Sl 5 15 g, 5 )1, e0aih Ll
LS o oo B Cpicmen (Afshar et al., 2015) 405 Jalss 5
AU o5 |y Lnoyr (Sligel (g5 cale g w5918 oS
.C,‘.wl O.)IJJ )I)é

5l Jols L5 0 Jg (Menke and Steingass, 1988) )i
ot ot ol Sl B By, | duglis 55 ia
(Wolin, 1960) ¢l , 15 B, o 5B ;L5 adg 3 55 o>
3929 5 My Gy g Ldiged pb nlign w2Vl (Stasen
S Ble e Hlade (09 YU iz (Larbi et al., 1998) sl
Church, ) sg-3 e (2L Jsbo S Sligime 51 la 5l Jos
Vo ol JBlas b (STy65 slge (; Wilson et al., 19911988
28l Collae 4eSid )3 (29)Sse Cillid Uil pb gy doyd
OB s pl (g Lop3 Vel S b (ST dlge cnlpli
= I Mg Il G ol )3 5 A4S ) (29,50 Culled
I i gl p 138,56 Jalge ales 51 .(Norton, 1994) xes
Jobre zé g Jobne lyame S Gl cudly gloj lyie
(29,50 e Lo (5 0dingd yd Jloeab U i T
oy 5 AaSL b (£yslann o) seSis plo oimd Lol 45
Dy pb ]y 4l mlo saims ply Slie
ol ize B3] Ui jlog s T o3lo it bl s
o byoye sy Joole pum CllB (5008 g iy il
b Codild g (Mo)d YANR) £ 5 (1o)d ¥+/AY) Y slajlos
O9)leS oS y3 a8 cwl Sy s I osle 5l owd I o3l
JB T esle s> (Razm-Azar et al., 2012) 545 o pudnr
oy St 02l S LS b (glila o S 3lo 3 i
0,993 polie o (Nazem et al., 2008) il Lil38l c)ql 8
odle S o CblB b ol om gy (ko 0)lsed 5 (ol
o3le > SLuS 5 (ol phdz ya )5 S92 (ugSan daily (S)o5
snlss Sl (e ole o] pan colll il el (St
O pdgilie BB (65,51 Jlade (Dadvar et al., 2011) c.al,
OneS g (i CBld ()0 ine BB ool (gla o
= J935e OAN) ¥ (slalos any by po s ilie 6 (5551
(St asl p S5 S o 5o DIOY) 5 5 (S5 asle S5k
kol e 2255 05 )8 0y ol Clale lade g,
Mo p eSS g oy piddus 2D LS 1y (gyld gme OV L;t.»)lﬁ)T
SIV)Y lasloss 4 bgye o5 oS 518 o slaspul clale
S 355 3l osel Cussar mlis g (Jge o +/F+) & 5 (Jso (e
48 A e iy Jl odle an CublB g pedlie BB )
O 9 pedgilie BB (655l 9 5B Mg o ke (Sten
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Table 6- The effect of processing methods of barley grain and non-protein nitrogen sources on gas production parameters (ml/200

mg DM)!
(dueyd V) 0,9 (duoyd V) (£ 30 265 s sl
3130 Urea (1 %) Poultry manure (12 %) 585kl N
Item s b bl aas Sy embek aabohkel eSSy ascl LSl ;-)VE:J;
Control Ground Filled Pelleted  Ground Filled Pelleted SEM
B Mg Jesily
(5 k)

Gas production 3498  3807°  38.30° 37.87°  3554°  3432°  3543° 1128  0.0056
potential (ml)
SRS

(celol 2 o)

Gas production rate (ml
h'1)

celw A8 adg 58

(3 tee)

Gas production in 96
hours (ml)

S oole s culils

(Sis o0l duo )
Organic matter
digestibility (%DM)
J535%) pudlgilio LB (5551
(Suzs o3le pS5hS
Metabolizable energy

0.043% 0.033° 0.040%¢  0.038*  0.037®  0.036"™ 0.0472 0.063  0.0154

32.33° 35.50? 33.67%¢  34.90%  33.20% 31.77¢ 33.07  1.049  0.0107

40.05% 39.543b¢ 39.18%  40.21%  39.44%c  38.19¢ 40.972 0.932  0.0389

(MJ/kg DM) 5.82 5,75 569 5842 571 55 5942 0365  0.0381
2755 0658 o r el

(Jsoisle)

?r?n(r)r:gﬁhainfanyadds 0.45° 0.442 043% 0460 0431 040 047% 0146  0.0370

ool (P<e/00) Jlaan] gdaw 55 (g)lo sime BB S5l sy jb )3 S jidie pué gy
1The means within the same row with different letters indicate the significant difference (P < 0.05).
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Table 7- The effect of processing methods of barley grain and non-protein nitrogen sources on rumen parameters*

(doyd V) o9 (Ao > VY) (£ 0 265 sl Jlazs!

'3)lge Urea (1 %) Poultry manure (12 %) ST S N
Item?! sals od obwl  ed S, el sadobul e, asel Sl P-

Control Ground Filled Pelleted Ground Filled Pelleted SEM Value
Ayl
pH 6.10¢ 6.17bcd 6.2330¢ 6.16% 6.2430¢ 6.262% 6.30? 0.234  0.0018
Sbgel oios
(3 3 3 eSS k)
'(A,\.,gg?-q)la nitrogen 11.31° 10.85° 10.38¢ 10.49b¢ 11.452 11.282 11.292 0.509 <0'f 00

el (P<e/00) Jlossl o )3 () ime W] (S5l sy ya )3 S jidhio b gy
The means within the same row with different letters indicate the significant difference (P < 0.05).
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Table 8- The effect of processing methods of barley grain and son-protein nitrogen sources on purine derivatives and microbial protein

synthesis?
(22,3 Y) 059l (223Y) (0 358 slas s

3le Urea (1 %) Poultry manure (12 %) 5585kl
Item b adobol ey aased asoll]  asS, asch LSl g )bTM

Control Ground Filled Pelleted Ground Filled Pelleted SEM -value
(395 Jse shee) sVl
Allantoin (mmol day™) 7.322 7.47° 7.542 7.45? 6.86° 6.69° 6.67° 0.391  <0.0001
(350 Joo (shee) Sajgl
Uric acid (mmol day) 0.66¢ 0.76° 0.67¢ 0.832 0.65¢ 0.67¢ 0.73¢ 0.115 <0.0001
2 Jse o) 0155 st ulS
(395
?;;{;’”d hypoxanth (mmol ) ,, 1.11° 123 125 119%  113%  1.14% 0227  0.0203
Joe o) (593 Gpg Slinie JS
(395 2
Urine derivatives excreted a a a " b b b
(mmol day) 9.23 9.33 9.46 9.50 8.70 8.53 8.56 0.404  <0.0001

(392 2 £5) 2955 B9y
Microbial N supply (g d1) 7.462 7.632 7.662 7.702 7.030 6.86° 6.90P 0.366  <0.0001

(395 22 £5) 28,5 (19

Microbial protein supply (g

o) 46.672 47.432 47.862 48.132 43.90° 42.90° 43.13° 0.929  <0.0001

ol (P<e/+0) Jloss] o 55 (5l gine BT il Cigdy 55 S e i By
The means within the same row with different letters indicate the significant difference (P < 0.05).
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