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5- Neutral Detergent Soluble Carbohydrate (NDSC)
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2- Non linear
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1- Small Ruminant Nutrition System (SRNS)
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1- Non fiber carbohydrate (NFC)
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Table 1- Ration item, chemical composition and particle size and physical effects fiber of dietary mixture®

i zua.uLo)‘ d‘.bm).ao
Shgs el Experimental diets? SEM  P-value

1 0,
Ingredients (% of DM) BC  40%DOP 40%DST 35%DST+5%B  35%DOP+5%B

Lj}la.«) b.\Lo - -
Silage (S;- 55) 32 35 35 35 35
g 34 30 30 30 30 - -
Barley
28 oS 12 15 15 15 15 ; ;
Sesame meal
e 12 10 10 10 10 ; ;
Beet pulp
P olS ) )
Wheat straw 5 5 5 5 >
PAS pogans - -
Wheat bran 5 5 5 5 >
K odlo
DM? (%) 33.0 43.0 41.0 42.1 43.2 - -
LJ‘ Lgb)Lo - -
oMm* (% of DM) 92.0 93.0 92.3 93.1 93.1
S 0ded ) Jalowel LI ) )
NDES (% of DM) 52.1 48.4 50.0 48.3 48.1
Sl 0395 50 Jalonels LI ) )
ADF6 (% of DM) 30.0 23.4 24.1 24.0 24.0
(O
P (pSgp - -
cp (% of DM) 14.1 14.2 13.1 13.1 14.2
ul)m - -
NFCg&% e DM) 22.9 27.8 26.9 27.9 26.8
P
EEﬁ% of DM) 3.0 3.0 3.0 4.0 4.0 - -
Lw LS))J‘ - -
o*(Mca”Kg) 2.3 2.3 2.3 2.3 2.3
L;,,o 19 S (g5, oo )
(Reiidual particle on screen 19 mm 41.7° 17.0° 29.0° 21.5° 11.5° 0.7  <0.001
%
Yoo 8 S (g9, asilo a b b @b b
Residual particle on scale 8 mm (%) 212 120 16.5 220 135 18 0.047
o ishee 118 S (g5, 0o )
(Reiidual particle on scale 1.18mm 30.0° 63.0° 48.0° 49.5° 66.0% 1.4 0.001
%
il dio (g9 p obile B il yd b a a a a 4
Residual particle on bottom plate (%) 10 8.0 6.5 70 9.0 05 0.00
i (1Sl 12.3% 5.5 7.4 6.9° 4.8 0.2  <0.001
Geometric mean (mm)
ok 5:Sle 3,8kl Jes Bl
Geometric mean standard deviation 2.4 2.6 2.9 2.8 2.7 - -
(mm)
S phe Jols a b b b b
Physical effective factors (%)™ 9.0 92.0 93.0 93.0 91.0 01 0.004
S Fge SU) 55.4° 42.5° 46.7° 44.9° 43.7° 03  <0.001

Physical effective fiber (%)

(PO05) szl o )lo ine ST (shls alite yoé Bgyo b o)y (sloySibes
Suid Cawgy 20y 3D Lo oS (4 ¢ (Si)b Sid gy 2o yd 40 Loy JoSo (3 iy St ol 2oy 40 b o JoSa (2 33938) (g (saghems pomniyy yoasd (12
g 2oy 5 g Sy Sits i 3o)3 35 Lond JoSe (5 g 53 a0 35 5 (KL
;Means within same row with different stg)erscnpts differ (P<0.05).
S, Berseem clover silage (BS) without additives, S;, BS with 40% dried orange pulp (DOP), S;, BS with40% dried skin tangerine (DST), Ss, BS with 35%
DOP and 5% barley and Ss, BS with 35% DST and 5% barley.

*Dry mafter, * Organic matter, ° Neutral detergent fiber, 6AC|d detergent fiber, "Crude protein, ®Non fiber carbohydrate, °Ether extract, "°Metabolizable
energy, Kononoff et al (2003).
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Table 2- Intake and digestibility of dry matter and nutrients with diets containing Berseem clover and citrus pulp

L cialofl sloo
Experimental diets’ SEM  P-value
S; S, S; S, S

(p5) ligs e sito dlgo 5 Sts 03lo
Daily intake of DM and nutrients (g)
Sl d)m 2984.3 2787.7 2665.0 2779.8 2563.4 193.3 0.627
Feed intake
&z&sdmu 984.8 1198.7 1092.7 1167.5 1102.3 80.4 0.413
DM” (9)
L;‘ Lgb)Lo

. 1114.8 1005.2 1085.8 1025.1 74.4 0.357
o () 906.0
55 esing 3 Jylnab U
NDF® © 551.5 551.4 590.0 560.4 529.1 40.5 0.876
e e S 5461 5101 5126 5258 4844 37.8  0.835

Physical effective fiber
Sl 0090 )3 Jolomel SLI
ADF® (g)

*’C"P;’““(g)” 129.2°  169.9%° 143.4® 1532® 156.2a 106  0.011

N;’Eg(;)wyﬁ 195.8° 357.6° 250.0° 3255° 2957° 208  0.001

PB 3 2 dc be 21 d 4 7a 44 1ab 2 7 <0 001
- 9 9.5 35.9 .8 6. . . .
(20y3) (sine dgo g Suid (godlo puin CuslB

Digestibility of DM and nutrients (%)

295.4 239.7 262.2 280.2 264.5 19.3  0.363

Sﬁ(éﬁ" 623 671, 681° 67.5° 721* 01  <0.001
81,\;,5"(22) 65.8° 705, 70.3° 705°  747* 02  <0.001
E"PU(;;;)’ 590 641 594 595 686 23  0.059
ﬁ‘;,;‘;;j))”"’“ b 56.0°  56.1°  6L0°  57.8° 642" 19  0.045
ZE”F'&)’)” 2 el S 506 399 499 504 548 34 0003
;’g (%) 36.1° 689° 515° 66.4® 535° 55  0.004
N (g;: )d’“’”s 943 942 976 972 989 13  0.101

(P<O/0B) il o lo sine ST (sl i i By b v, y2 slaguSileor
20335 L osd JoSo (8 ¢ S5,b Sits Cawgy 2o p> 40 L o JoSo (3 ¢l Sitd ol 00> 40 L o JoSo (2 ¢ 539 33) cy9hs (gkons g e (12
g 2oy Dy Jliy Sis i 2oy3 35 b ond JoSe (B g 92 2035 5 (Kb Sis congy
“Means within same row with different superscripts differ (P<0.05).
23, silage berseem clover (SB) without additives, S, SB with 40% dried orange pulp (DOP),S;SB with40% dried skin
tangerine (DST), S,, SB with 35% DOP and 5% barley and Ss, SB with 35% DST and 5% barley
% Dry matter
4 Organic matter
® Neutral detergent fiber
® Acid detergent fiber
" Crude protein
8 Non fiber carbohydrate
® Ether extract
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Table 3- Ruminal parameters in sheep that fed diets containing Berseem clover silage®

[FECSM: Zﬁu}" sloeyer
e Experimental diets? SEM  P-value
Parameters S S S S S
1 2 3 4 5

asS pH

o 6.2° 6.6°  65° 6.3 63 01 0001
Rumen pH
(5 g o) Slogel clale b a a b a

. . 1 . 4 . <0.001

NHy- (Mmol/L) 5.9 9.5 8 6.5 8 0.5 0.00
a3 ke Sl 50 £ 59 60 59 58 59 01 0.114
Particulate ruminal passage rate (%/h)
RS o) (S Ut sl e 15 & 700 68 69 69" 69 <01 0012
Lower compartments passage rate (%/h) ' ' ' ' ' ' '
26 ole

. 14.1 15.6 21.8 22.2 15.7 2.3 0.165
Time delay (h)
() 3aks sl Sy 5 oy 168 167 169 171 169 01 0117
Ruminal mean retention time (h)
5 o5 (5 e el S e choj 143 146" 145 145 145 <01 0014
Mean retention time in lower compartments (h) ' ' ' ' ' ' ’
() ls5 o 53 ol lgo (55310 oo IS 452 468 533 538 472 25  0.162

Total Retention time in digestive tract (h)

(P<O/05) sesby o o sino BV (sl e o By b cisd) o St

50y3 35 L o oo (4 ¢ S5,6 (St gy 3> A0 Ly 005 oS (3 (Jlyy St o5 0oy 40 b o oo (2 ¢ 5539381 90 (slons pomesyt s (12
g 2oy Dy Jliy Sis i 3oy3 35 b ond JoSe (B g 92 2035 g (S)b Sis congy
“Means within same row with different superscripts differ (P<0.05).
23, silage berseem clover (SB) without additives, S,,SB with 40% dried orange pulp (DOP),S;,SB with40% dried skin tangerine
(DST), S4, SB with 35% DOP and 5% barley and Ss, SB with 35% DST and 5% barley.
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Table 4- Feed intake time, rumination and chewing activity time'

7 -
lesl clao
ol el Sy
- Experimental diets SEM  P-value
Parameters 3 3 5 s, 5

(483) S1yb by (o
Eating time (min)

géf;;f 2412° 2825  2575°  2537°  1887° 133  0.003
:):t) é;y 1237°  1200°  106.2® 1125®  88.7° 77 0.048
;‘f n)ibght 117.5™ 162.5*  151.2%  141.2*® 1000  11.3 0.009
ran K5 sl S S 245.0 2356 2419 2304 1725 220  0.174
f/intake dry matter (Kg)

7;:1 );:kj; E")‘;’&;)J’J’“b Sl p Sk Sl 437.4 5122 4471 4800 3594 451 0223

Lo e L -8 .
i e S S5 sl 4420 5537 5154 5127 3933 497  0.208

/ Physical effects fiber (Kg)
(add) Jlopeis cllad o
Rumination time (min)

9y b 2 475.0° 405.0°  405.0°  4150°  375.0°  19.4 0.030
per day

99 2 228.8° 192.5°  165.0°  1525°  146.2c  11.8 0.001
at day

2 246.2 2125 240.0 262.5 228.7 21.1 0.551
at night

: Sid ¢o g 15

Pra wosle p 5ok sl 483.0 337.8 387.4 375.5 338.6 38.8 0.102
f/intake dry matter (Kg)

(Ppae S oxzgh )3 Jolonelh S £ 55kS i) 4 862.6 7344 7174 7823 7055 764  0.601
/intake NDF (Kg)

i e Sl p S il 871.7 7940 8273 8356 7706 859  0.931

/ Physical effects fiber (Kg)
(a880) e s JS
Total chewing activity (min)

9y 45 3 716.2° 687.5°  6625°  668.7°  563.7° 265  0.011
per day

3972 352.5% 3125® 2712  265.0° 2350 @ 14.1 0.001
at day

R 363.7 3750 3912 4037 3287 236  0.255
at night

o pan Suis sosle p 5ok sl o 728.0 5734 6288 6059 5111 583  0.168
f/intake dry matter (Kg)

(hpae S oxagh )3 Jolorels S £55kS i) 4 1300.0 12460 11644 12624 10649 1164  0.635
/intake NDF (Kg)

i e Sl p S il 13137 13477 13427 13483 11639 1303  0.827

/ Physical effects fiber (Kg)

(P<O/08) il o o sine ST (sl i i By b s, j2 slaguSileor
Casgy 303 35 L a1 Joo (b (S5 Kb gy 203 A0 b o JoSo (B oSy S5 salis 203 40 L s JoSo (2 40iag 8l oty rsheo e et (U
g 2o Dy Jliy Sis i 3o)3 35 b ond JoSe (5 g 92 200 5 5 (Si)b Sis

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

23, silage berseem clover (SB) without additives, S, SB with 40% dried orange pulp (DOP),S3,SB with40% dried skin tangerine (DST),
S4, SB with 35% DOP and 5% barley. and Ss, SB with 35% DST and 5% barley.
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Table 5- Average daily gain and feed conversion ratio with diets containing berseem clover and citrus pulp®

2 -
lesl (clao
o)l (S0 >
;’;:;; mance Experimental diets? SEM  P-value
Sy S, Ss Sy Ss
(395 2 £)5) Woy alig; ojg hal3l nSleo
(o/day) Average daily gain
SFinl 232.0 271.0 201.0 243.0 258.0 26.7 0.436
1-14 day
739,28 615 210.0 214.0 187.0 214.0 259.0 29.6 0.564
15-28 day
535,42 629 221.0 239.0 210.0 207.0 205.0 23.2 0.824
29-42 day
539,96 143 205.0 232.0 183.0 190.0 169.0 23.6 0.428
43-56 day
535,10 687 196.0 223.0 159.0 187.0 214.0 27.3 0.478
57-70 day
i1 671 197.0 214.0 143.0 161.0 196.0 37.8 0.654
71-77 day
29> S5 . . 211.0 243.0 184.0 201.0 219.0 18.3 0.416
Whole fattening period
Shgs hdsd oy
feed conversion ratio
35,14 bl 3.7 3.8 4.6 4.3 3.8 0.3 0.114
1-14 day
535,28 615 45 5.4 5.3 5.2 4.2 0.4 0261
15-28 day
535,42 629 4.8 5.2 5.3 6.0 5.2 0.6 0.730
29-42 day
539,96 143 5.5 6.0 6.8 7.3 7.2 0.8 0.280
43-56 day
535,10 687 6.2 6.4 8.3 8.0 6.3 1.0 0.307
57-70 day
il T 671 6.3 6.8 9.0 8.5 6.8 12 0441
71-77 day
29 4.7° 5.1 6.0° 5.8° 5.1 03 0035

Whole fattening period

Cws] 0 yu> d;\‘.“'

(POI05) sisly o o sine ST (s> o b gy b igdy o (slolis'
3505 oo (o Si,b S5 gy 20,3 80 L oa Joo (3 JUy S5 sl 2o A0 b ons oo (2 00 iag 8l gs (ol ey s (1
g 2oy 5y Sy, Sis i 3oy3 35 b ond JoSo (B g g 2o )35 g (S)b Sis Congy doyd
“Means within same row with different superscripts differ (P<0.05).

23, silage berseem clover (SB) without additives, S,,SB with 40% dried orange pulp (DOP),S3,SB with40% dried skin
tangerine (DST), S,, SB with 35% DOP and 5% barley and Ss, SB with 35% DST and 5% barley.
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Introduction Feed contributes about 75% of the total cost of animal production, therefore utilizing of by-
products such as Berseem clover and citrus pulp, as nutritive and low cost components of rations would decrease
the production cost. In north of Iran over autumn and winter, utilizing of these by-products in making of silage as
feed for ruminants provides good feed ingredient especially in feedlot operations, also eliminates pathogens, and
reduces the effect of drugs and pesticides that are used locally without a serious control or discipline. However,
little information available on utilizing silage made from these local by-products. The objectives of this research
were to investigate the effects of ensiled Berseem clover and orange peels mixture on intake, digestibility,
chewing behavior and performance of Zel fattening lambs.

Materials and methods Twenty male Zel lambs fed with five experimental rations containing basal
concentrate and 35% Berseem clover silage as: 1) without additives, 2) supplemented with 40% dried orange
peels, 3) supplemented with 40% dried tangerine peel, 4) supplemented with 35% dried tangerine peel and 5%
ground barley and 5) supplemented with 35% dried orange peels and 5% ground barley. Lambs were housed in
individual box and fed ad libitum, twice daily at 09:00 and 21:00 h with total mixed rations as experimental
treatments, allowing for at least 10% residuals (as-fed basis). Water and mineralized salt stone were available
throughout the experiment. Feed particle size distribution, geometric mean and the standard deviation of
geometric mean were determined by dry sieving in four replicates, using two set of Penn State particle separator.
Feed, feces and orts were analyzed for dry matter, Kjeldahl N, ether extract, organic matter and ash at 605°C,
neutral and acid detergent fiber (NDF and ADF) when a-amylase being added for concentrates during NDF
extraction; sodium sulfite was not added. Neutral detergent fiber was expressed without residual ash. Non-
fibrous carbohydrate (NFC) was calculated by 100- (%CP+ %NDF+ %Ash+ %EE). Cr-mordanted NDF alfalfa
was used as single marker for ruminal digestive kinetic (3). Using PROC MIXED procedure of SAS® (2002), the
experimental data were analyzed in a completed randomized design by following model: Y;; - i + T; + ej;; where,
Y;; was depended variable p is overall mean, T; is fixed effect of the treatments (i = 1, 2, .... 5 for experimental
diets); e;; is experimental error. Means were separated using Duncan's multiple range tests with an alpha level of

.05.

Results and Discussion The distribution, geometric means and their standard deviation were significantly
different. Therefore the ability of experimental rations in stimulating rumination, chewing activity, and maintain
consistency of ruminal mat was not similar. Several studies have shown that the by-products have a physical
effective factor about 50 % forage sources. Dry matter intake was similar in 5 treatments because ration had
equal NDF, energy and crude protein content. However, digestibility of the dry matter and nutrients of rations
increased when citrus pulp and barley or when citrus pulp. The citrus pulp has higher digestible non fiber
carbohydrate than forages that improves the digestibility of dietary dry matter and nutrients of rations because
increased ruminal entrapment of particulate and mat consistency. In addition, citrus pulp is a high pectin source
that easily decomposes, produces more acetic and lower propionate or lactic acid than concentrates; thus,
decreasing rumen pH is limited when using them. Inclusion of dried citrus pulp in silages significantly increased
rumination time and chewing activities. Although we expected that physical effectiveness of ration reduces when
supplemented silage were used, retention time and passage rate of ruminal particulate were similar because of
increased ruminal mat consistency. The average daily gain was similar between treatments, however, inclusion
of dried citrus pulp in silages significantly increased feed conversion ratio.

Conclusion The results of experiment showed that citrus by-products are suitable for inclusion in ruminant
diets because of the ability of ruminants to ferment high fiber feeds in the rumen and can provide relatively low
cost ration.
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