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2- Total Digestibility Nutrient (TDN)
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1- Small Ruminant Nutrition System (SRNS)
2- Physically effective factor (pef)

3- Physically effective fiber (peNDF)

4- Neutral Detergent Fiber (NDF)

5- Acid Detergent Fiber (ADF)
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1- Non linear
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Table 1- Feed ingredients and composition of the experimental diets fed to sheep format TMR

T =
lesl (clao
Sid obe 5l doyy lyes oMal o)l (5o pu
E: din r)di r:t) Zgj);\;) Experimental diets
eed Ingredients (o Treat 1 Treat 2 Treat 3 Treat 4
(32)3) 9
. . 7 41,
Barley grain (%) 34.08 37.18 38.76 83
(30,3) P35 ogees
5.84 3.91 4.84 5.70
Wheat bran ( %)
(3053) 20miS” dllos’
6.33 4.89 2.91 0.00
Sesame meal ( %)
(J..o)b) Sz dlay
y 14.61 14.68 14.53 14.26
Beet pulp( %)
(_ ) Jis LT 14.61 24.46 24.22 23.76
Citrus pulp silage ( %)
(o) oS58 14.61 14.68 14.53 14.26
Clover ladino hay ( %) ' ' ' '
Jo L5 o8
(12)) p 9.74 ) ) )
Wheat straw ( %)
(1053) ©land puuls 63
. . ) 0.19 0.20 0.19 0.19
Dicalcium phosphate ( %)
(P’S’J’S_ 2 $JSIe) omdglio 53yl 5 (S5 ool 1 00 ) (plioss o 5 Treat 1 Treat 2 Treat 3 Treat 4
Chemical compounds (%DM) and ME(Mcal/Kg)
(10y3) St 3l 49.9 56.74 56.50 55.51
Dry matter ( %) ' ' ' '
(10 pB (xS9 5
D 16. 16. 17. 16.
Crude protein ( %) 6.80 6.80 60 6.80
(dumy3) i3 osingd > Jgloali 3L
. . . 40.
NDF (%) 39.00 39.00 39.00 0.00
(J..o))) L;J«.w\ odiygud 4O J}br.ob W]
: ) ) 18. 18. 18. 18.
ADF( %) 8.80 8.00 8.50 8.50
(10,9) Pl 2
o 7.60 6.60 7.30 6.30
Ether extract ( %)
(10y3) yruSls
6.50 6.70 6.10 5.60
Ash( %)
(10,9) 23U i g
. . . 1.
NEC? (%) 30.00 31.00 30.00 31.00
ME (Mcal/Kg)

oS 003 3815 1, Jlisy s o 203 24,22 (3 oS ol 203 40 b Jlis 5 A5 5Mees sy 24,86 (2 isg 8l % JW5py lis 5w doy> 14,61 (L1 ol otilof] (ool T
39y (S5 03le duoy> bl 09l 20 )3 3 g piS oS 0> 3T b Uiy allis 5Muao 30> 23,76 (4 g 09l 00y 15 4 puiS
(S sio 3 6 (e o> F (5 odizsid 3 Jslonalb Bl do s ¥ o5 (55 109) = 100 = 3 é gy
! Experimental treatments consisted of: 1)14.61% citrus pulp silage without additive, 2) 24.46% citrus pulp silage with 40% wheat
straw, 3) 24.22% citrus pulp silage with 38.5% wheat straw and 1.5 % urea, 4) 23.76% citrus pulp silage with 37% wheat straw and

3% urea (on dry matter ba sis).
2 NFC =100 - (Ash + Ether Extract + NDF + Crude Protein)
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Table 2- Particle size distribution of the experimental diets separated by sifting separator of penn state and their
physical characteristic'

5lg0 Zu*i?.b’}—‘ sloyloss

ltems Experimental treatments? SEM P-value
1 2 3 4

) g9y 5 ol Bl 5

Particles remaining on the seive

(0)3) o el 0.00 0.00 0.00 0.00 - -

19 mm (%)

(o) e e 8 2371°  1030°  10.97°  11.04° 0004  <0.01

8 mm (%)

(10)3) yio Juo 1/18

70.95¢ 76.65° 78.01° 80.20% 0.004 <0. 01
1.18 mm (%)

(10)3) ! doxin

Bott ) 5.34¢ 13.04% 11.02° 8.75° 0.004 <0.01
ottom pan (%
(o) (ot i 4517 3.42° 3.55° 3.68° 0.004 0.01
Geometric average particle size (mm)
(o sko) i 5:Siko psSilie 3] Gl ol
The standard deviation of average geometric average 1.92° 1.93° 1.89° 1.82° 0.004 <0.01
(mm)

3 ..
(o) S5 550 Jole 0466 695"  88.98°  91.24° 0008  <0.01
Physical effective factor (%)

4 .. . . .o
(o) (S 30 5 g > Jylouols SU 3692 3391  3470°  3650° 0003 <001
Physical effective NDF (%)
S S odiysd 5 Jsboeel BUI /L5 oniysds 5 Jobeel LI
() S8 94.66° 86.95 88.98° 91.24° 0.008 <0.01

PeNDF/NDF (%)

(P<O/05) 5,15 jls ime 33| K0Sy b alite 6 By b slael a2 3
oS 003 38/5 1y Jlisyy s Ml 203 24,22 (3 oS olS 20 40 b Jlis A5 5Mees sy 24,86 (2 isg 3l 8 JW5py lis 5w doy> 14,61 (L0 ol otilo]] (ool 2
239 (S5 odle duoy> bl ) 0y5) 20y3 3 5 piS 0lS wo > 3T L Jlasyy allis 5w 303 23,76 (4 5 09l a3 15 4 a5
(29) (e 50 ke 1118 58 19 clacSl (g5, oo bl St o3l s
(29) o yto ke 118 48 19 clocSUl (5, ol 5l (S o3k G 13 03 155 okingd > Jsloeoli G clalé oy Jobs
! Means within same row with different superscripts differ (P<0.05).
2 Experimental treatments consisted of: 1)14.61% citrus pulp silage without additive, 2) 24.46% citrus pulp silage with 40% wheat
straw, 3) 24.22% citrus pulp silage with 38.5% wheat straw and 1.5 % urea, 4) 23.76% citrus pulp silage with 37% wheat straw and
3% urea (on dry matter basis).
®The proportion of dry matter remaining on the sieves of 19, 8 and 1.18 mm (Kononoff et al., 2003).
4 Multiplication neutral detergent fiber in the proportion of dry matter remaining on the sieves of 19,8 and 1.18 mm (Kononoff et al.,
2003).
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Table 3- Dry matter intake and apparent digestibility of DM, OM and nutrients in the entire digestive tract in sheeps fed
the citrus pulp silage with different additives (Kg DM, %)*

2 ilesl elajles

2l i .V*b'b’ o dlge S pe R Experimental treatments? SEM P-value
Dry matter intake and apparent digestibility 1 5 3 7
(Sizs 03lo p,5'5hs) Setis oole 1.198 1.160 1.165 1.166 0.036 0.87
Dry matter (Kg DM)
(s -»>~_b>u pSokS) Cuigp 0.199 0.191 0.204 0.194 0.006 0.54
Protein (Kg DM)
(Sizs o3le )55hS) U i lyangs S 0.359 0.359 0.349 0.360 0.011 0.87
NFC (Kg DM)
(M)ﬁ) PEY JURAL]
Digestibility (%)
(o) K2 ole 78.67° 69.96° 73.04° 67.56 0.734 <0.01
Dry matter (%)
(J..o )3) L;'I odlo a c b d

: 78.77 70.08 73.09 67.74 0.738 <0.01
Organic matter (%)
(109 pts o9 80.15° 72.31° 77.68° 70.56° 0.863 <0.01
Crude protein (%)
(wo)d) i3 oaizgs ) Jslowals LI 69.11° 56.02" 57.19 51.11° 0.989 <0.01
NDF (%)
(10)3) gl oaiyg 53 Jlowols LI 51.96° 42.14° 37.80° 37.07° 1.862 <0.01
ADF (%)
(10 B 1 aungs 8 89.92° 85.31° 89.08% 87.98" 0.578 <0.01
NFC (%)
(o) 22 82.40° 71.33¢ 77.35 65.73¢ 0.687 <0.01
Fat (%)

(P<OJ05) 55,15l sme 33| 2035 b alite 6 By > b slael o 2 3

oS 10,3 38/5 b Jlip s 5w suoy> 24122 (3 oS olS 003 40 b Sl s §Meao duoy> 28046 (2 339331y S5y 5 3w oy 14161 (12 Jolis ool lalag 2

239 (S5 o3le duoy> bl ) 0y9) 20 y3 3 g puiS oS 8o y3 3T b Jisy s 5w 2> 23/76 (4 § w09l 00y 15 4 piS
! Means within same row with different superscripts differ (P<0.05).
2 Experimental treatments consisted of: 1)14.61% citrus pulp silage without additive, 2) 24.46% citrus pulp silage with 40% wheat
straw, 3) 24.22% citrus pulp silage with 38.5% wheat straw and 1.5 % urea, 4) 23.76% citrus pulp silage with 37% wheat straw and

3% urea (based on dry matter).
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Table 4- Daily weight gain and feed conversion ratio in sheeps fed the citrus pulp silage with different additives®

7 "
ilojl sl jlos
Experimental treatments? SEM P-value
1 2 3 4

Olas
Traits

(psS9kS) oy ole )9 gl 3 39

Weight at the begning of adaptation period (Kg)
(p5545) Nore Jo s

The first weight feedlot (Kg)

(p55k5) o 15 39 Lal33)
15 Feedlot weight gain (Kg)

(P55 9ks) Jls 30
30 Feedlot (Kg)

(P55 9ks) Jls 45
45 Feedlot (Kg)

(P55 9ks) Jls» 60
60 Feedlot (Kg)

(pS9ks) Sl 75
75 Feedlot (Kg)

(P55 9ks) Jls 90
90 Feedlot (Kg)

(pS5ks) JS crig oI5l
Total weight gain (Kg)

(Shss 2ok T (39 G381 p S ohS) s oy

Feed conversion ratio (Kg feed/ Kg body weight gain)

(Shss pySobs T (i3 G381 p S oks) Yo 18 b oy

Feed conversion ratio 15 feedlot (Kg feed/ Kg body 3.73 4.06 4.56 4.06 0.456 0.65
weight gain)

(Shss pySobs T (i3 Gl S oks) Yy 30 b s

Feed conversion ratio 30 feedlot (Kg feed/ Kg body 4.21 4.28 4.87 4.96 0.391 0.43
weight gain)

(S5 2SS Lo i I3l p55kS) Jls 45 s o

Feed conversion ratio 45 feedlot (Kg feed/ Kg body 4.98 5.49 5.17 5.61 0.249 0.31
weight gain)

(SThss 255k Lo ijs il p,SkS) Jls 60 s s . N A A

Feed conversion ratio 60 feedlot (Kg feed/ Kg body 4.82 5.73 6.16 5.76 0.260 0.02
weight gain)

(Shss pySobs T (i3 L33l p S oks) Jlg 70 b s

Feed conversion ratio 75 feedlot (Kg feed/ Kg body 5.48 6.21 6.18 6.29 0.368 0.41
weight gain)

(Shss pySobs T (i3 L33l p S oks) Yy 90 bss s

Feed conversion ratio 90 feedlot (Kg feed/ Kg body 6.08 6.94 6.89 6.72 0.226 0.07
weight gain)

Feed conversion ratio total feedlot

24.87 25.87 26.07 25.82 1.017 0.84

26.25 27.76 28.52 26.85 1.033 0.45

0.259 0.220 0.221 0.230 0.022 0.58

0.255 0.248 0.220 0.216 0.020 0.43

0.259 0.210 0.235 0.211 0.016 0.15

0.262 0.212 0.205 0.221 0.016 0.11

0.277 0.235 0.243 0.242 0.018 0.43

0.270 0.246 0.228 0.228 0.016 0.25

0.246 0.214 0.210 0.210 0.013 0.19

(P<O/0B) 3515 15 ine BMS] (S50, b aliio e g by shisl Jaus o 5"
oS 003 38/5 1y Jlisyy s $Mhs 203 24,22 (3 oS olS 20 40 b Jlis A5 5Meas sy 24,86 (2 isg 8l 8 JWpy lis 5w doy> 14,61 (L0 ol otilo]] (ool 2
239 (S5 odle duoy> bl ) 0)5) 20y3 3 5 piS 0lS wuo > 3T L JUasyy allis 5w 303 23,76 (4 5 09l a0 )3 15 4 a5
! Means within same row with different superscripts differ (P<0.05).
2 Experimental treatments consisted of: : 1)14.61% citrus pulp silage without additive, 2) 24.46% citrus pulp silage with 40% wheat
straw, 3) 24.22% citrus pulp silage with 38.5% wheat straw and 1.5 % urea, 4) 23.76% citrus pulp silage with 37% wheat straw and
3% urea (based on dry matter).
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Table 5- Chewing activity in day and night sheeps fed the citrus pulp silage with different additives (minutes)*

e s Zu*i"..u}—‘ syles
_Lr’r" )i); ) Experimental treatments? SEM P-value
as 1 2 3 4
F(““‘;) f"lf t.‘é"’“(’,\j%"" t©) 261.25° 268.75° 212.50° 231.25 9.333 <0.01
eea Intake time nute
(D‘“‘ﬁﬁﬂi“’ (;\: ) 188.18" 197.89° 164.68° 167.40° 2.662 <0.01
ry Matter (Minute
ilm;;)(f/lp T),w S 482.67° 508.11° 377.22" 418.67° 3.409 <0.01
Inute
Fgo HS okiagd 53 Joboral SLI
@53) LSl 523.27° 599.96° 432.86° 465.41° 3.666 <0.01
(485) (S
PeNDF (Minute)
(Ff'”? "’:““ (Minute) 390.00° 508.75° 461.25° 482.50° 17.832 <0.01
umination Inute
(D@)z/l? E:\:inute) 280.47° 374.59° 357.43% 349.10° 6.175 <0.01
ry Matter
(:;2 (LK/IJ> Tj)w S 719.41° 961.81° 883.60° 873.08" 10.950 <0.01
Inute
P (S 02iagd 3 Joloral SLI
(453) [Sozed 779.92 1135.69° 1013.94° 970.57° 12.409 <0.01
PeNDF (Minute)
E:?))'Mfi\nﬁre) 651.25 777.50° 673.75 713.75% 26489 003
ewing
(D“wzﬂff (;\: ) 468.66° 572.48° 522.12° 516.51° 7.730 <0.01
ry Matter (Minute
ilm;;)(f/lp T),w S 1202.09° 1469.92° 1260.82° 1291.76" 11.620 <0.01
nute
P S oxiagd 53 Jobral SLI
(4653) Sz 1303.19° 1735.66° 1446.81° 1435.99 13.036 <0.01
PeNDF (Minute)
(a5:32) ol pl a b a ab
788.75 662.50 766.25 726.25 26.489 0.03

Rest (Minute)

(P<OJ05) 55,15l sme 33| 2035 b alite e By > b slael o 2 3

oS 003 38/5 1y Jlisyy s Mo 203 24,22 (3 oS olS 20 40 b Jlis A5 5Meas sy 24,86 (2 isg 3l s JW 3 lis 5w doy> 14,61 (L0 ol otilo]] (ool 2
2039 (S5 ole duoy> bl ) 0)5) 0y3 3 5 piS 0lS wuo > 3T L Jlasyy allis 5w 303 23,76 (4 5 09l a0 3 15 g a5

! Means within same row with different superscripts differ (P<0.05).

2 Experimental treatments consisted of: 1)14.61% citrus pulp silage without additive, 2) 24.46% citrus pulp silage with 40% wheat
straw, 3) 24.22% citrus pulp silage with 38.5% wheat straw and 1.5 % urea, 4) 23.76% citrus pulp silage with 37% wheat straw and

3% urea (based on dry matter).

Bl AL by gl clld i o8 4 e i
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o celw 125310 5150y (27) ool g cobwns 1 Lo
303 5/8) man S8 (giie dlgs dinyd 60 (gols 0y ayiss
CeklB o (Bl g 63,8 3,5 duosS 4aSd 4y (15 g
et )38 stz 153,55 oanlite T ool 5 (S o3lo puisn
oy b duglio 5 3055 5l dm il 12 )3 5905 e > (oS

ollas cble bais )3 oud (Sligel slooye Cubse pas

Ot o)l L it (g5l JoSo b dunlio )3 4roSs Slsgel
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Bl Bl by oleuts Cllsd (a8 Cage Phow 959 5503
A yioS PH aoeis )3 5 (62058 (sl yiaS (il (5 oS
e cnlo g 35,5 Ol ojlul 4 4oy L4 53 2 Jlo o Ll



595 s al5 5 sWoy s la o Shas y1 JU y AU $Dhous 48 i

503D (95 M8 laljl a orie 4eSld (SlaeunilSlg e
Shasel Oisrs 9 05 Sl adar jlanjos gloosygl b
OS9-Sl eSS GlapedB)lg e Bpae 4y (g il
s 1y Sigal sl oslisl (gl p3¥ by 93 |5 edsus (29,5
P9 oo ywd 0 5 e Sligel Csllas CLIE 09,800 (g
s Ll (ks e e Cules 3 85 w3y walid (55 e
8 ol 40eS3 @lo > (Sisel

(o)lsS olKiwd Szt Clond oS | dols dlge jous )
s oS olSiasd SLims o ghiraSid (6B silo o
gl bl (slalass (o )58l loj JS 5 oS le 5 b
2355 55 oyiaS paily &b gl 14 53 e izl (ol sixe
51 Jlasi g sMeaSis ()5 ko loj oy VL 5 4aSis 51 sl Slgo
5 450 | sl dlse youe &3 iy FSasS b gojluil ;2
(6 Jgaz) (P<O/OL) wixils 1, (slavasis (5550 o oy
st el ojlusl ials a8 asl s (51) o LSon o (5yg0w
S el Sy e &5 Gl e g STy ddgle  SuiiS
s Syl ;83U lej 5 5asbe floj LS ialS g 4wl
5 UleS oy 3 (B loj il cuw w5 (Sled
JUB 5 M (g9l gl ool L sless )3 o8 05 S e 8k
Stron 125 oanlie ;a5 S @l ol s Vb s, b o
A G 0559 4eSli jd (o) Bl yloj g il ol e ke
3yt )l ame gk 4 SV cwdiz (1 Sle L )3 & 55k
S9me 3 &8 wiloo (Bl 4raS )3 a8 it (Sols b )
P 5 O ol g b esalie (g 4 Gl (ol 4 e
5 @l ol SalS ) sk (glalisd oo pyr Gl 1 jlas
(i i o 305 JI5 0 45 5l s gl b
G50 ey S St 5 ) o )Sule ploj ialS & s
A dely Slgo yie £ Gl Lol S e 3T lej 5 4eSS
5255 £ Ll o o2 5 Shss dlge b ol Jule 5o
ol g ey e )8 U coss | aeSii p 5,8l bo;
Foe SU (i 9 (K38 (392 fge 0y ol jlai 5l g
SlaraSs g5 0le (it cal iy oladie it 4 o (S5ib
ety 1y (glanaSs (6500l pteS g ke o a8 1 e
9030001 olwl y (Bolal Cjgo & deSs > (STyed dlge ilyd
PS5 G (Sl AeSid (il dunS B9d o3 @95 Aol
S5 dS 12 ) 28 (Glaland o py2 b (S1yg oo
= ey L (Shsd olge il (65255 cas (gl aess
i e e St ged Sl 12 ) iy (glalasd
o ool 4 315 3535 (eleaSis (6 )E ko o gl s
P bl il puin (e BB sk 4 pieS e p 2 L el
ol o 5 .09) e 40055 53 s

o ojlasl 4y ool jlade 5 A5 odaliie (59505 JoSo (9 iy
d90 80,9 12 3505 5 oy p8 (g s Sl 3l (sl 3L 590
2 Oiarie )byt slp P 3pl e &8 Sloj cnlple
ol anaSd ) (SLgal ()59t e Al oal, 8 4SS
33 Sl IS Y ) (S 5 sk oul 2 Mol
&5 o (95 o284 Jlo 059 53 o 53 eSS Slise]
3 ool (Shigel 3900 3l oot sl (B8 Jgod)l Jae
it oygl JoSo L) aigle (40) ) am 5 ol 351 0551 (13935
Shss )it Byan il JoSo a5 0y ()15 5 53,8
OBien M5 9 )L o sl cble (Sid ool paan ol
P Shys Byas phals g2 Giolidl aeSd 13 1) (9)See
Jds s 0id a e 00l L odid JoSo adgle a8 SliiaweS
2)90 (Siar asie Snl b Giaog cnl )3 39 050 (1795 29008
2 (29,50 15y Sly B (5] o Ll ogy oal 3 4 Jla )5 5l
3 1958 L d Jlass 5 i CallB el plty Cubls 3gg daSit
ol e 45 2l ialS Sl 4Ly L5 dgua oS & 0y o>
PH aom )3 5 o0l Bpae 483 )3 (Sligel (5550 A8 s
i oysl oy 115 39581 13 Jlass 5o Lol sl gl |, 4
Sgte 9 (9590 3 slp (SIS po S Jglowe Slyamgy S
2 SLiel (3o 9 PH i (ul by 351 ol 8 i e
o eSS Slisel (e g 05 09l Bl Gl (Sl B Jlog
4 155 oo B 0 oaBign il b o8 ()l ne o
oMl (g y sloyr jlaS 03, slagll & 55k
4y gy cpl 3 (10) wizdls (6 VL a8l Sligel 253,80
51 ox oaign ol Ll wdgy JLsh ofigy ke il 0y
P oygl shivd 93 0> 4 c950 439 gl b 93 opn L2
09 4l i adgl wlebw )3 > (e 4 widg: Mo
545 alboyen 5 o Ll |y asaSis Sligel ki 0y Jgloxo
2 Sgn Mo Gl L bl oo alie Pl (59 Ao s
9 48 SLigel cbale el > 556 BB L g 4500 LB
cge 0 Sl o 381 b oo Rl Bl g3 loygl ()39
JS cdale Lol agd oo lysigr g ligugy dr bl comd il 38l
5 S yol eyt (48) m e LIS 1y aeSi Jb oy (slotuu
clale g bjles plo 4 Coni 4l 5V 4 pH LY
5 3y o) 31 el Ly b e (St 03l b daSid Sliga]
ol Loy b ok 45 slooy axeSid Sligel cdale il ;]
@ olgiel) 0y9n IS 3 0ygl 38 5 by (S8 S50 SUI 5 SLI
o3 o 2 b 9 (18) oy (Syss sla i yoe £ I3R!
s bodds a0dss sl g )0 cndld doSis 0)lgrd 5l SLigel Lo
25 4 g2 s Sglite Cmle g 5d i nomb s 571

Sl e ye3S 2B 5y 9 el e



1395 iy 4 o5let 8 sler 3l ool pole (sleeddgsy 41525 D96

Ohgr Celld JS oles 3 g (s ]y et )8 ule (o g
S Sla Sy 5 ke e (96) ol )5 b cos |, pls
an g audly blite Sl sladgle e Sl lio L oy (slaedgle
oy Sas g j5e Gy cdnaSd g (1)ls5 ol S 53 SUI
1 Shes al) o) Basle Jlaas! (51) aas o 13 8k cov
31005,5 o s Lol atensls g ) 03101 dlwg 4 (6, 55m aeSis
o ) pSsS lable e GBI b @l o)l &Syl

P2 Cusl g (sl gl

e 3 laeSd ) 8ke ploj (92 b 9 90 €5 (292 YU
b g SasS 3ol 63 slajleg L aculis 52 51
Sl dn an g L adl 5o 4 Cond douS Al 5YL e
251 Jog im 1S ey AU L oy jlojplass cnlo
025eS 4 93l g ke o 5ta8 g oS AbrS ko (i
1ol o cnlply sl 1) g2 jlade oyt g 4508 dlous” ke
ol o] Bl g 4 )3 9290 dlse o p 2 GRIBI2
Ol ) 4o Sl el Slge yus &5 ¢ B pan Siis o3le s

Teglite (glo 3938 b odiigho JUi5yp s L oddh 4165 () atharsS 4paSi5 ol i (550 (oo 5 5958 5 et (sladorinl 5 -6 Jgia
Table 6- Ruminal parameters, passage rate and the solid part of ruminal retention time in sheeps fed the citrus pulp
silage with different additives

2 -
tolofl (sloylo
390 Slaw o)l (S )los
'IL'frda)i);s > Experimental treatments? SEM P-value
1 2 3 4
slae5a PH 6.41° 6.46° 6.56° 6.63" 0032  <0.01
Ruminal pH
(g 2 .5k (Sl Sl o 59.08°  62.47° 69.07% 75.05° 3.152 0.02
NH3N (mg/dl)
(ke ) e by Sy e 5 0.023*  0.021° 0.020° 0020° 00001  <0.01
Solid part ruminal passage rate (in hour)
(el 53) loS olSiwd Sliod oo I dals Slge jgue &35
Passage rate of solids from the lower 0.035° 0.034° 0.033° 0.033° 0.0001 <0.01
gastrointestinal tract (in hour)
(ele) slanss o f5sle ol 43.91° 47.42° 48.17° 48.72° 0196  <0.01
Ruminal retention time (h)
(cels) 0i)leS olSwd Sliod Cowmdd (g, Ble o
Retention time of the lower gastrointestinal tract 28.80° 29.55 29.72° 29.83° 0.042 <0.01
(h)
(o) S5k 55 ol 2357  25.40° 25.61° 2554° 0258  <0.01
Latency time marker (h)
(ebe) sf5sle olos U5 96.27°  10237°  10350° 10409  0.39 <0.01

Total retention time (h)
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! Means within same row with different superscripts differ (P<0.05).

2 Experimental treatments consisted of: : 1)14.61% citrus pulp silage without additive, 2) 24.46% citrus pulp silage with 40% wheat
straw, 3) 24.22% citrus pulp silage with 38.5% wheat straw and 1.5 % urea, 4) 23.76% citrus pulp silage with 37% wheat straw and

3% urea (based on dry matter).
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Introduction Today, the citrus industry supplies the large quantities of diversed by-products such as whole
citrus fruits, fresh or dried citrus pulp, citrus molasses, and silage as feed for animals. In 2000-2003, global
production of citrus was 4.69 MT. Iran has produced 3.5 MT citrus fruits (3.5 % of the world's production) and
is known as the world's sixth-largest citrus producing country. Citrus by-product feedstuff can be used as a high
energy feed in ruminant rations to support rumen microflora, growth and lactation, with fewer negative effects
on rumen fermentation than starch rich feeds (Leiva et al., 2000), andimproves dietary fiber digestion, rumen
fermentation and microbial protein synthesis. To increase the usefulness of citrus pulp it can be preserved by
drying, but direct drying is difficult because of the slimy consistency of the waste. Citrus pulp may be ensiled
alone or in combination with high dry matter cereal crop residues, such as wheat straw to control effluent outputs
from silages. Application of wheat straw in silage as an absorbent additive decreases ensiling losses but also
decreases quality of silage (. However, using wheat straw and urea in silage citrus pulp silage and their effects on
feedlotting lambs has not evaluated. Therefore, this experiment conducted to test the effect of citrus pulp silage
on fattening performance of Zel male lambs.

Materials and Methods Sixteen Zel male lambs (BW=25+0.5kg) in 4 treatments with 4 replications over
90 days fed with 4 experimental diets including: 1) basal diet with 14.61% of the citrus pulp silage withowt
additives, 2) basal diet with 24.46% of the citrus pulp silage with 40% wheat straw, 3) basal diet with 24.22% of
the citrus pulp silage with 38.5% wheat straw and 1.5% urea, and 4) basal diet with 23.76% of the citrus pulp
silage with 37% wheat straw and 3% urea when forage to concentrate ratio was 40: 60%. Rations formulated
using SRNS® (version 1.9.4208), mixed and fed twice daily at 700 and 1900. The daily gain, feed intake, feed
conversion ratios were determined each 15d. Particle size distribution of ration was determined with dry sieving.
Digestive kinetics were measured using Cr-mordanted NDF wheat straw a single dose. At 53 ™ d, rumination and
chewing activity animal was measured visually with five-minute intervals over 24 h for all animals.

Results and Discussion There were no difference in daily gain, dry matter intake and feed conversion
ratio among treatments. Other resultsshowed that the intake of nutrients was not changed with orange pulp silage
with/without additives except the fiber fractions (NDF and ADF) those were consistent with the results.

Treatment 1 had highest apparent digestibility of dry matter and nutrients than other experimental treatments.
Wheat straw and urea decreased digestibility in comparasion to treatment control. Increase dry matter
digestibility with orange pulp has three reasons including 1) high pectin content, 2) highly digestible NDF, and
increased surface area of the particle. Wheat straw, urea, and physical effective fiber increased chewing and
rumination times in comparasion to control and decreased the resting time. Another researcherreported
consuming diets with equal NDF bur smaller particle size of corn silage in the ration, increased dry matter
intake, but decreased rumen fluid pH and chewing activity. Treatment 1 had the highest ruminal particulate
passage rate and lowest ruminal mean retention time, but treatment 4 had the lowest ruminal particulate passage
rate and the highest ruminal mean retention time. In treatment 1, increased digestibility and passage rate
improved feed intake. Addition of urea in treatments 3 and 4 increased ruminal pH and NHs-N. In treatment 1,
lower pH of fresh orange pulp silage and decreased rumination and chewing activity lead to lower rumen pH.
Conclusion the results showed that ensiling of citrus pulp with wheat straw and urea as a silage additive,
can be made high quality silage; but for improve the quality of silage through increasing urea, availability of
soluble carbohydrate source is required. So that 15% citrus pulp in diet improvements digestibility of nutrients,
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daily weight gain, feed conversion ratio and fattening lambs performance without negative effect.

Keywords: Chewing Activity, Citrus Pulp, Digestibility, Particles Size, Passage Rate, Urea, Wheat Straw.



