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5.24 4.08 3.28
Ether Extract (%)
N 386 35 332
Crude fiber (%)
y 0.9 0.85 0.74
Ca (%)
sy BB 5808
Available phos. 042 035 0.29
(%)
oRsEe 045  0.36 0.3
Methionine (%)
O tOSsEe ggh 07 062
Met+Sys (%)
Qﬁ}i.y 1.23 1.04 0.88
Lysine (%)
e80! 14 118 1.03
Arginine (%)
e 0211 0212  0.213
Na (%)
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1-Provided per kilogram Vit. Premix: Vit A 3600
KIU, Vit D3 800 KIU, VitE 7.2 KIU, Vit B1 720
mg, Vit B2 2640 mg, pantothenic acid 4000 mg,
nicotinic acid 12000 mg, Vit B6 1200 mg, Folic acid
400 mg, Vit B12 6 mg, Vit K3 800mg, biotin 40 mg,
choline chloride 100 mg and antioxidant 40 gr.
Ollges S5 4y 5% p)5 Fe i Jold (59, W86 Sins JoSo p S5k 0 Y
lilgs JSb 4y o 5 V0 coml Sl JS5 4y ol 5 00 S
poribes p)S e Ae sy p )5 o ¥oe e
2- Provided per kilogram Min. Premix without Zinc:
40 gr manganese as sulfated, 50 gr lron as sulfated,
10 gr copper as sulfated, 400 mg lodine, 80 mg
Selenium.

S50 s pinle3T s S A 4 (Bulal MalS 75k LI

Ol Mol Lol s 5o 5 o0 a0 S 8 D)

£aa3 .l i laia Vo GinbeyT sy Jsb sa

Vodsas Gk Lsw —oud wly oo b e

b ondy plal

"0 y3a (e cuS i g owias JuSl gl jal -V Jgua

el sl

Tablel-Feed ingredients and composition of
experimental diets

Shsd slal olel  aa, bk
Feed ingredient ~ Starter Grower Finisher
(%) 1-21d  22-42d  43-49d
=0 5485 6543  72.22
corn
L gew 4dlas
2ol 38.01 2951 2422
Soybean meal
S Lk 317  1.46 0.39
Plant oil
olas ‘a.u.uJS_ )
Dicalcium 1.47 1.09 0.84
phosphate
e S 13 135 126
Oyster shell
S 05 05 05
Salt
AT
e JSe 025 025 0.25
Mineral premix!
Y . -
sty oo 025 025 025
Vitamin premix?
oo —HCI
0.08 0.1 0.05
Lysine-HCI
&*L_D,L_ 012  0.06 0.02
DL-Methionine
spa pland QS 3
Chemical
composition
el 3l (553
Met. Energy ( 2995 2995 2995
Kcal/Kg)
Pl oo 2156 1875  17.01

CP (%)
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Table 2- The effect of different levels of early and late feed restriction on feed consumption and body weight of broiler chickens

ShHsa By NENURY
inbesT sleas < Feed intake (Kg/bird) Body weight (Kqg)
Experimental groups 14-21d 21-28d 28-35d  35-42d 42-49d 1-49d 1-7d 14-21d 21-28d 28-35d 35-42d 42-49d
L
n 0.589¢ 0.928" 0.9092 1.185" 1.269 5.366 2 0.155 0.869% 1.435% 1.824 2.353 2.916
Control
me L
j:h A 0.584% 0.986% 09108  1.199" 1.278 5.410° 0.149 0.759° 1.286° 1.774 2.317 2.996
rs
celuil b b b b b b
16h 0.479 0.928 0.926 @ 1.171* 1.279 5.123% 0.146 0.701" 1.251° 1726 2.225 2.780
rs
ool YE b b a c b c cd
24 h 0.489 0.926 0.859 1.150 1.239 4.995 0.151 0.677 1.208 1.699 2.276 2.962
rs
Ji;’(:/\). 0.570® 0.795¢ 0.833® 1.215"% 1.320 53782 0.135 0.843% 1.33° 1.729 2.304 2.851
0
Y-
';;J(:/) 0576 0.671¢ 0.615° 1.224% 1.273 5.148 @ 0.154 0.861% 1.287" 1.653 2.332 2.870
0
;’(:/Y). 0.564?%  0.653¢ 0579 ° 1.440° 1.249 5.207 @ 0.151 0.833@ 1.137¢ 1.69 2.330 2.803
0
2;’(';/5)’ 0.598%  0.550°  0.493° 1.315% 1.380 5.110 0.160 0.902® 1.224°¢ 1621 2211 2.873
0
SEM 0.017 0.012 0.02 0.05 0.06 0.1 0.02 0.024 0.027 0.05 0.0461 0.081
P-value 0.003 <0.0001 <0.0001 0.002 0.39 0.04 0.49 <0.0001 <0.0001 0.14 0.3 0.5

(P<e/e0) wijls SSuSs b (guls sare BT & glite Bgoa b o sies 5a (G 5,0 slac!
Means within the same column with different superscript letters differ significantly (P<0.05).
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Table3- The effect of different levels of early and late feed restriction on feed conversion rate (FCR) and European productive factor (EPF) of broiler chickens

Shss ol cura 2huol s eadl paals
aledT sleas S FCR EPF
Experimental groups  14-21d  21-28d  28-35d  35-42d  42-49d  1-49d 121d  1-28d  1-35d 1-42 d 1-49 d
L
- 1.55° 1.46 2.42 2.30 2.50 1.89 322.0% 4134 315.4 311.2 310.8
Control
;;hu A 2.202 1.77 2.24 2.49 2.11 1.85 257.2% 3036 284.6 286.8 314.4
IS
el b
o 1,912 1.39 1.98 2.43 2.48 1.88 264.2 402.0 303.4 294.2 293.2
IS
ool Y
2.40° 1.58 1.50 2.03 1.86 1.72 2426% 3252 303.0 316.2 343.2
24 hrs
oo Vs 1.54° 1.37 2.15 2.17 2.77 1.91 3076  377.8 288.4 298.4 293.8
10 (%)
oo ¥ 1.49b 1.35 1.10 2.11 2.47 1.82 317.0° 4186 284.6 321.8 313.6
20 (%)
Lo T 1.55° 1.70 1.38 2.05 2.72 1.86 2976%  307.0 297.0 298.6 284.2
30 (%)
weo0 Er 1.43° 1.42 2.03 2.40 2.41 1.86 3226% 3766 289.4 280.4 291.2
40 (%)
SEM 0.169  0.155 0.33 0267  0.395 0.06 20.31 56.95 17.8 14.62 19.84
P-value <0.0001 012 0.18 0.71 0.83 0.37 <0.0001  0.68 0.91 0.47 051

(P<e/e0) wijls SS0uSs b (guls sane AT o glite Bgoa b o sies A (G 5,0 lac!
Means within the same column with different superscript letters differ significantly (P<0.05).
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Table 4- The effect of different levels of early and late feed restriction on carcass segments, blood parameters and ascites index

s lens £ WY e b e e bk LS sSsle OB cwdoeils
Experimental arouns Carcass Breast Thigh  Liver ~ Abdomen.  Thigh Footash  (yjgr) Hematocrit — Heart Ascites
P group (%) %) (%) (%)  Fat(%) L.(mm) (%) (%) (%) Index
L
. 54.05 19.44 2458 2.63° 2.17 90.25 48.82 4453 37.8 0.48 0.281
Control
sels A
o 51.00 1815 23.74 221 2.04 92.30 4910 4499 37.6 0.43 0.294
s
Selah
o 52.65 19.16 23.33 2.10% 1.77 92.25 49.92  459.8 38.4 0.51 0.276
IS
meloy
sl ¥ 53.14  18.06 21.81 1.95° 1.56 92.60 48.28  436.7 37.0 0.52 0.274
24 hrs
oY 54.60 19.17 24.38 2.01% 1.79 90.43 49.48 4497 38.1 0.50 0.283
10 (%)
e ¥ 5435  17.17 2220 2.08% 1.97 92.28 4870 4450 38.4 0.47 0.285
20 (%)
e ¥ 55.06  18.97 23.99 2.11% 1.69 91.63 48.18 4605 37.8 0.48 0.280
30 (%)
“;3’(2/5)’ 5432  19.05 22.96 1.91° 1.91 92.35 49.14 4387 37.6 0.44 0.286
0
SEM 003 138 123 017 0.25 0.8 0.59 10.43 0.61 0.028 0.36
P-value 0.86 09 07 003 0.76 0.23 0.38 0.69 0.83 0.11 0.06

(P<e/e0) wijls SSuaG b (sols me AR & gliie B g 5a b o s 5 (550 olac)
Means within the same column with different superscript letters differ significantly (P<0.05).
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Introduction: Growth performance of broiler chickens has been increased mainly due to the
genetic progress, improvements of nutrition and controlled environment (Dastar et al. 2014). The
increase in growth rate of modern broiler chickens has been associated with certain metabolic
disorders such as ascites (Aftab and Khan 2005). These situations most commonly occur in broilers
that had ad libitum feed consumption. It seems possible to reduce these problems by using feed
restriction.

Feed restriction is a technique of feeding where time, duration and amount of feed offering are
limited, with expectation that the bird is able to reach the same body weight with ad libitum feeding
(Yu and Robinson 1992). In general, feed restriction included of quantitative and qualitative
restriction that is in quantitative to limiting the amount of offered daily feed to the birds; whereas, a
qualitative restriction is related to nutrient dilution in the diet (Sedghi et al. 2018). Therefore,
compensatory growth after feed restriction may have positive effects on feed efficiency and have
more economical benefits (Zamani et al. 2013). This experiment was carried out to evaluate the
effects of different levels of early and late feed restriction and consequently, compensatory gain, on
performance and ascites index in broiler chickens.

Material and methods: Total number of 1000 one-day boiler chicks were used in a completely
Randomized Design (CRD) and allocated to 8 experimental groups with 5 replicates per each
group. Experimental groups included: 1) control group with no feed restriction (con), 2) 8 hours (8
h) daily feed restriction from 9 to 24 days of age (d), 3) 16 h feed restriction from d 9 to 21, 4) 24 h
(every other day) feed restriction from d 9 to 18, and other groups: 5) 10 percent (10%) feed
restriction, 6) 20% feed restriction, 7) 30% feed restriction, and 8) 40% feed restriction (from d 22
to 35). Feed consumption, body weight, FCR (feed conversion ratio) and EPF (European
productivity factor) were measured weekly from 21 to 49 days of age. Blood sampling and
sacrificing were carried out at day 49 of age and carcass segments and lactate dehydrogenase
(LDH) and hematocrit of blood samples were evaluated. Ascites index as an indicator of cardiac
function, was calculated by the cardiac right ventricular mass ratio to sum of the cardiac left
ventricular and ventricular septum masses (Julian 1993). All data were analyzed based on a
completely randomized design using proc GLM of SAS software and means were compared by
Duncan multiple range test.

Results and discussion: Statistical analysis of 3 weeks of age indicated lower feed intake (FI) and
body weight gain in 16 and 24 h feed restriction groups versus control group (p<0.05). There was
no substantial difference between group 8 h feed restriction and control group; it seems that in spite
of 8 hours feed restriction, birds compensate feed consumption in remained time and this result is in
agreement with Mahmood et al. (2007) study. Also, lower feed consumption in these groups led to
lower body weight at 3 weeks of age is consistent with Cornejo et al (2007) experiment. Feed
intakes were lower in 20, 30 and 40% feed restriction groups at 4 weeks of age and lower in 20 and
40% groups at 5 week of age versus control group (P<0.05) that induced lower body weights than
control group; but there was no significant difference in body weight at end of 6 and 7 weeks of age
(P>0.05). The lowest total FI was observed in 24h group (P<0.05); whereas, 24 h group had the
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highest European performance factor (EPF). Though, there were no significant differences among
experimental groups in total body weight, feed conversion rate (FCR) and EPF at 49 days of age
(P>0.05). In consistent with Jalal and Zakaria (2012), relative liver weights were lower in groups
with 24 h and 40% feed restriction than control group (P<0.05); but present study was contradictory
regarding relative heart weight with no significant differences among experimental groups. Also,
there were no significant differences in carcass traits, hematocrit, LDH and ascites index between
experimental groups (P>0.05). Previous studies have expressed feed restriction in broiler chickens
led to lower body weight and consequently lower ascites index (Dastar et al. 2014), while that is
inconsistent with the present study.

Conclusion: it seems that 24 h daily (every other day) feed restriction from 9 to 18 days of age,
resulted in lower feed intake, compensatory growth and proper EPF broiler chickens.

Keywords: Ascites index, Compensatory growth, Feed restriction, Performance.



