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Table 1. Feed ingredients and chemical composition of experimental diets (% of dry matter or unit provided)

Experimental Treatments _zbi sls,les ialesT gla o
s oy oy e o 3 g w0 3 gy i 3 Ay
N ol s S el S Experimental
Al f:ﬁ!_e;elgke y  Pelleted Alfalfa-  Pelleted Alfalfa-  Alfalfa-Flaked ~ Alfalfa-Ground  Alfalfa- whole diet’s
Barley Ground Barley whole Barley Barley Barley Barley
25.0 25.0 25.0 25.0 25.0 25.0 -
(Alfalfa)
e Ll
56.5 56.5 56.5 56..5 56.5 56.5
(Barely grain)
pS g
11.3 11.3 11.3 11.3 11.3 11.3
(Wheat bran)
L g S
25 25 25 25 25 25 o
(Soy meal)
possel LS
0.2 0.2 0.2 0.2 0.2 0.2 (Ammonium
chloride)
1.0 1.0 1.0 1.0 1.0 1.0 S
(Oyster shell)
S
0/5 0.5 0.5 0.5 0.5 0.5
(Salt)
et Sl S
15 15 15 15 15 15 (Sodium

bicarbonate)
— x5l 50 JA.,<A*
15 1.5 15 15 15 15 (Minerals .t ,

and vitamins)

(Chemical composition) ,le.s .S 5

Kist osle pf_,l._s)a stSK» ‘r..‘.:]_,fl:.n S 5
Metabolizable energy (Mcal/kg DM)

0.35 (Phosphorus) ,i.: 2.62

L;‘..;— a.\li};a 3 J}la,«:b )...:3 .
30.82 14.91 (Crude Protein) e B
(Neutral detergent fiber)

Skl oy 55 3 Jouals i
14.08 1.20 (Ether Extract) s 5l o las
(Acid detergent fiber)

4.63 (Crude Fiber) el ;.3 0.92 (Calcium) ..ls

e thedl o Al Yoo B el o el dsls Yor e e s D3 el s o Ml el Veeeees A el Jold Gdne 5 el JoSa
Yoo d[ﬁgnpfv)?,r... ;ﬁitrﬁw\..%‘f;d@\.. tw‘fﬁu)«,r.. u‘*“fﬁé’:“‘""65)“(’2-53%’""'}“@‘{;9?‘”'"

Al o oSS 53 S eV rr 0SSl S e Vor ige 0 S e T i o S e
Contained per kilogram of supplement: 1000,000 IU vitamin A 250,000 IU vitamin D3, 3,000 1U vitamin E, 110 g Ca,, 45 ¢

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 Anti Oxide.

(FA) SAS (Ll 5158 ¢ Culgd 53 5 a5 15 S)lol Julosi g 4505

GLM s, L Ls osls 5 aid oals JUasl 4/ asens aisle S IS 5 Jala GilesT sla i
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Table 2. The effect of forage physical form and grain processing on lambs’ weight during fattening (kg)

Day) 35,
sl
A¥ v o7 Y YA ¥
Treatment
84 y 70 56 42 28 14 0
Forage Physical ;3 |
41.50° 37.19°  3283"  27.76 23.45 1998 1773 (Alfalfa) odis 5 asi g
42.81°% 38.29° 32.32° 27.97 23.34 19.76 17.85 (Pelleted Alfalfa) ) a5
1.135 1.090 1.100 1.095 1.058 0.977 0.932 (SEM) s ikl gl Sile
0.046 0.041 0.049 0.085 0.939 0.573 0.945 (P-value) Jloz>! b
Type Processing (5,1 5 &
41.61° 37.24° 32.61 27.44 23.01 19.53 17.49 (Whole Barley) |sS' 5>
42.20° 37.80° 33.14 27.94 23.48 19.98 17.90 (Ground Barley) (¢s,1 5
42.64° 38.18° 33.47 28.21 23.68 20.11 17.94 (Flaked Barley) g s
1.123 1.102 1.083 0.956 1.101 0.953 1.095 (SEM) s ikl glbe - Sile
0.032 0.0428 0.909 0.921 0.933 0.935 0.953 (P-value) Jloz>! b
Interaction Effect |l
&Y Loolds > aso
408 36.60 32.27 27.24 22.96 1953 17.32 o bodda 2
Alfalfa- Whole Barley
T Lol - 5
4171 37.41 32.05 27.98 23.68 2023 17.99 M e e
Alfalfa- Ground Barley
Loolds = aso
41.91 37.56 32.16 28.06 23.70 20.20 17.87 i S
Alfalfa- Flaked Barley
bk ey
42.35 37.87 32.95 27.66 23.07 19.52 17.65 JE bk e
Pelleted Alfalfa- Whole Barley
e b ol s
42.70 38.19 33.23 27.89 23.28 19.74 17.79 i s R
Pelleted Alfalfa- Ground Barley
Lokl
43.38 38.81 33.78 28.37 23.66 20.03 18.01 Sl ey
Pelleted Alfalfa- Flaked Barley
2.456 2.402 1.352 1.234 1.225 1.115 1.121 (SEM) 5,1l sllast -, Sile
0.069 0.983 0.885 0.991 0.502 0.653 0.986 (P-value) Jlaz>! o

(P</+0) dily o ula3T lajles S0l yls ime oDt Sl 052 o 55 alia & (g o 3
Dissimilar letters in each column indicate a significant difference in the mean of experimental treatments.
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Table 3. The effect of forage physical form and grain processing on body growth (kg) and daily weight gain(gr)
of fattening lambs by month

= £
R S b S = %
3% 2E FE 9= s § s
4 = B g kS g } 2 - - E . 8 N %
32 8 Z 3 Z 3z 3% 35 312 15 sles
2 2 2 E 2 ’)\ = S s & s E 5 s
3 3 32 233 38 lf3 = ° é 2 5 Treatment
s OTE 3 E 9 og 25 LE 35 3 E
S 2 g s8 385 °°F “E g B
= } 5 P 2 E [ @ [
S5 O < C o C N 2]
° = o < O s I

o o iT

wn w

Forage Physical ;3 IS
282.94° 30064  33493° 20423  23.77° 8.67 9.27° 5.72 (Alfalfa) odss = am s
29749 33893  356.67°  196.88 24.99° 9.49 9.98% 551 (Pelleted Alfalfa) =y a5
3612 2.711 3411 4772 0.303 0076  0.095  0.123 (SEM) 5kt sl Sl
0.008 0.384 0.0001 0.286 0.008 0.385  0.0001  0.286 (P-value) Jlz~| -
Type Processing 1 5 &

287.20°  321.64 34264 19732  34.12° 9.01 9.59 5.52 (Whole Barley) s 5
289.40° 323.65 345.11 199.43 24.31%° 9.06 9.66 5.58 (Ground Barley) 3,15~
294,05 32557 349.64 204.93 24.70% 9.17 9.79 5.74 (Flaked Barley) S 5
4.424 3.319 4178 5.845 0.372 0092 0117  0.163 (SEM) 5 kel sllast -, Sile
0.043 0.449 0.493 0.642 0.044 0450  0.495  0.642 (P-value) Jlz~| -

Interaction Effect J.law 3

B s Leddn = i
Alfalfa- Whole Barley
ol s Lodds 5 ami g
Alfalfa- Ground Barley
Sy bodds & iy
Alfalfa- Flaked Barley
Lol s Loy ami
Pelleted Alfalfa- Whole Barley
sl b Chenin

280.41 307.43 332.36 201.43 23.55 8.62 9.31 5.64
282.29 309.21 334.52 203.07 23.71 8.66 9.37 5.69
286.12 312.29 337.86 208.22 24.03 8.74 9.46 5.83
294.01 335.86 352.93 193.21 24.69 9.40 9.88 541

296.50 338.07 355.64 195.79 24.91 9.46 9.96 5.48
Pelleted Alfalfa- Ground Barley

Sy bk iy
Pelleted Alfalfa- Flaked Barley
6.256 4.695 5.908 8.267 0525 0.131 0165  0.231 SEM) 5l slast Sl

301.98 342.86 361.43 201.64 25.36 9.60 10.12 5.65

0.642 0.971 0.962 0.993 0.943 0.971 0.963 0.995 (P-value) Jlez! Cla,ﬂ

AP<0700) sl o iwlesT (slaslas 5 S0le s gtme oDt SOly Ot o 55 wlhen b g > 2
Dissimilar letters in each column indicate a significant difference in the mean of experimental treatments.
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Table 4. The effect of forage physical form and grain processing on daily Dry matter intake (gr) and feed conversion

(&)
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Te Ve VE Ve 3 E 3£ 2 E 3 E
1808 JEJE Jr 4E 48 4
- g _} S . ., @ = ¥ = \‘g < \j% = )
B2 35 35 e 7 E : S G E o
. o > |
25 25 37 3 g i g 1 5 18§ 12 Treatment
v w8 we wE MY O ovY vz g
wo= 3B 3 2 3 5 BiF ! = 3 23
A © = : 8 R a E 1\ ° n S - O
3F AF 32 3T 33 2B 25 S
° b ° © = o =
= = & L
Forage Physical < ;.5 [Ss
6.66 6.71° 562 832 1.88° 2.07° 1.88 1.69° (Alfalfa) sss = axis
651 626" 542 894 1.93° 2.12° 193  1.74 (Pelleted Alfalfa) <k, a5
0.054 0.031 0.029 0.176 8.033 8.441 8.761  7.106 (SEM)sjlxitnl llas £, SiLs
0.055 00001 0093 0192 00002 000l  0.082 0-300 (P-value) Jluzr! s
Type Processing 1 5 £
6.63 651° 555 874 1.90 2.09° 1.89 1.71 (Whole Barley) LIS 5=
6.60 6.50° 552  8.68 1.91 2.1° 1.90 1.72 (Ground Barley) (ss,f s~
6.53  6.45° 548  8.47 1.92 2.2 1.92 1.74 (Flaked Barley) Jg 5
0.66 0.035 0.036 0.216 9.838 10.338 10.729  8.703 (SEM)s,luitnl glas £, Sils
0535 0020 0387 0.669  0.552 0.005 0.643 0516 (P-value) Jluz~| o
Interaction Effect  J.law 3
[CY Lol S 5
670 674 564 840 1.87 2.07 187 164 JE 7 bedda s
Alfalfa- Whole Barley
\T Lol - 5
668 672 562 837 1.88 2.08 18  1.69 G g7 3 edad s s
Alfalfa- Ground Barley
L oodds = S g
661 6.68 559 819 1.89 2.09 189 170 S e 2 i
Alfalfa- Flaked Barley
Y Lol ;
6.55  6.28 546  9.07 1.92 21 1.92 1.74 JE by e
Pelleted Alfalfa- Whole Barley
sl s bl ens
653  6.27 543  8.99 1.93 2.2 1.93 1.75 '
Pelleted Alfalfa- Ground Barley
Lok as
644 6.22 537 876 1.94 213 193 175 M ki

Pelleted Alfalfa- Flaked Barley
0.094 0.051 0.050 0.305 13.914 14.621 15.174  12.308 (SEM) s 1l sllax :Sls
0.986 0.975 0.922 0.987  0.969 0.949 0.999  0.991 (P-value) Jluz plawe
P<e/0) sl o el Sl S0lin fsne BVat] il 0 8 5 il b By
Dissimilar letters in each column indicate a significant difference in the mean of experimental treatments.
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Table 5. The effect of forage physical form and grain processing on nutrient digestibility

s s I OU s Lae STesle P s St osle Flales
NDF EE OM CP DM Treatment
Forage Physical ;s s
45.68° 68.31 81.08 61.28" 79.47° (Alfalfa) oas > 5 4z
48.78° 69.85 82.91 64.65° 82.41° (Pelleted Alfalfa) =y axeisy
0.147 0.142 0.138 0.146 0138 (SEM) 5,1l sllax - Sile
0.0007 0.422 0.631 0.0001 0.021 (P-value) Jluz~| -
Type Processing (! &
46.26 68.14 81.56 61.95° 80.26° (Whole Barley) |+ 5>
46.88 69.85 81.54 62.98" 80.37 (Ground Barley) (3,1
4854 0.142 82.88 63.96° 82.18" (Flaked Barley) _SJs; s
0.180 0.174 0.169 0.178 0.169 SEM) 5 it las Sl
0.358 0.220 0.248 0.0009 0.049 (P-value) Jluz~| -
Interaction Effect i ;I
[CY Loolds = daso
45.14 67.33 80.84 60.68 78.84 JE Lol i
Alfalfa- Whole Barley
\T Lol - 5
45.64 68.75 80.65 61.07 79.03 G217 R e
Alfalfa- Ground Barley
Looldis = as
46.28 68.85 81.73 62.07 80.54 SNz b edis iy
Alfalfa- Flaked Barley
Y Lol a
47.38 68.94 82.43 63.21 81.69 JE o hd i
Pelleted Alfalfa- Whole Barley
syl e Lol ase
48.16 70.94 82.24 64.89 81.72 VLT e
Pelleted Alfalfa- Ground Barley
Lol as
50.81 71.65 84.03 65.85 83.82 Moz b iy
Pelleted Alfalfa- Flaked Barley
0.254 0.246 0.239 0.253 0.239 (SEM) 5 luikat sl Kl
0.582 0.184 0.192 0.626 0.456 (P-value) Jle| o

(P/00) il o (e (sl sl 80l s gime Vst Koy 05t 2 53 s b oy
Dissimilar letters in each column indicate a significant difference in the mean of experimental treatments.
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Abstract

Background and objectives: The trend of changes in agriculture and animal husbandry during
the last half-century in Iran has been such that the livestock population has increased
significantly and consequently the nutritional needs of livestock have also increased. In Iran,
sheep breeding is a major part of livestock activities. Providing food during a fattening period
accounts for about 65 to 70 percent of the cost of raising and maintaining livestock. Feed
processing is one of the methods which increase feed efficiency. Alfalfa and barley grain are
two important ingredients for livestock, therefore, the nutritional value of the feed can be
improved by physical and chemical processes to increase the nutritional value of feed and
improve production efficiency.

Material and methods: In order to investigate the effects of alfalfa physical form and
processing of barley grain on yield and nutrient digestibility in 30 Dalagh fattening lambs,
3.5+1/2month-old male lambs with an average weight of 17 + 1.1 were used. These experiments
were statistically analyzed in a factorial experiment based on a completely randomized design
with two factors, Experimental variables include: the physical form of forage (pellets and
chopped) and barley grain processing (whole, ground, flakes). The experimental variables
include: the physical form of forage and barley grain processing. In the 98-day period (14 days
of habituation and 84 days of the main period) with 6 treatments and 5 replications, the
experimental diets were equal in terms of protein and energy content. Experimental diets
include: 1- Alfalfa with whole barley; 2- Alfalfa with ground barley; 3- Alfalfa with flaked
barley; 4- Pelleted alfalfa with whole barley; 5- Pelleted alfalfa with Ground barley; 6- Alfalfa
pelleted with flaked barley.

Results: There was a significant difference between different treatments in terms of weight
gain. The treatments that used pelleted alfalfa in comparison with chopped alfalfa had a higher
final weight (42.81 kg compared to 41.50 kg) and also, had a higher daily weight gain in the
whole period (297 gr compared to 282 gr). The dry matter consumption of the whole period in
the treatments receiving pelleted alfalfa was 1933 gr and higher than the treatments receiving
chopped alfalfa 1883 gr and also the use of pelleted alfalfa improved the feed conversion ratio
in the third month. The dry matter digestibility, crude protein and crude fiber insoluble in
neutral detergent was also higher in pelleted alfalfa treatment compared to chopped alfalfa and
barley grain processing had a significant effect on final weight gain. The final weight was
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significantly higher than barley flour and whole barley grain in treatments receiving flaked
barley, respectively. Also, the daily weight gains in the whole period in the treatments receiving
barley flakes and ground, and whole barley grains were 294 gr, 289 gr and 287 gr. Also, the
digestibility of crude protein in the treatments receiving barley flakes, ground barley, and whole
barley were 63.96, 62.98 and 61.95, respectively.

Conclusion: Feed processing, which in this study included the processing of alfalfa forage in
the form of pellets compared to chopped, increased feed consumption and daily weight gain and
overall higher final weight and improved dry matter and crude protein digestibility and also,
barley grain processing in the form of flakes and ground compared to whole barley also
increased dry matter consumption and improved dry matter and protein crud digestibility.

Keywords: Digestibility, Performance, Physical form, Processing, Sheep.
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