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Introduction

Poultry is an important sector of animal husbandfyall countries. The focus on maximizi
productivity, production efficiency, and profitability led to tldevelopment of intensive animal product
rearing conditions. From this perspective, higitlstay densities applied to maximize profit per usiea
results in negative poultry health and productigstems among the public, particularly within the pgou
production sector [12] and [13].

Stocking densities is a critical factor on broilgerformance due to its effect on feed intake
environmental condition in the houql] reported that stocka density has critical implications for t
broiler industry because it is essential for broitelustry to obtain higher returns by increasatgcking
density. High stocking densities may contributehe reduced performance due to the high envirotal
temperature and the reduced airflow at bird le2¢l On the other hand, [3] have reported that bwtien
given space showed positive significant effectbody weight, feed conversion, mortality, carcasatsbes
and breast meat yield [4] showdtht the relationship was not linear in nature betwstocking density ar
productivity traits. Furthermore, [3$und negative effects of increasing the densityohd 30 kg/m2 on livi
performance of heavy broilerBreceding studying [2,6] were annour that high stocking density effec
negatively feed conversion ratio, body weight gdeed intake, and 35 days of age period, indice
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deteriorated live performance at a high stockingsig. It was speculated that some of the detardra
effects of high stocking density on live performamuight be a function of the difficulty birds faced
accessing feeders [7]. It was recently reportet bhailers prefer to cluster at the feeders indepen of
their stocking density [7]. Broilers reared at gthistocking density were socially attracted ratthem
socially averse , [9] suggesting that sufficieneder space would be helpful for feed intake at gh hi
stocking density.

[10] recommended a stocking density of 17 Bdirds/m2 for males and females, respectivelg,thry
reported that an optimum stocking density that wikhximize profitability because bird performance is
negatively affected at higher stocking densitiesldvbroilers need less space than females at siboldy
weight per square meter near marketing age [10]. ¢bserved a linear reduction in body weight aeeldf
intake of male and female broilers but no diffeesaere observed in feed conversion ratio or nityrtay
7 week of age.

European Production Efficiency Factor is usednany countries of the world as a tool for measur
growing performances to broiler chicken [14]. THere, the factors involved in the European Produrcti
Efficiency Factor are body weight gain, feed cosia@r ratio and viability and are considered uniakrs
measures for evaluating broilers performance [14].

This study are designed to evaluate the effethree stocking densities on broiler performaand its
effect on economic efficiency of broiler chickens\wth.

Materialsand Methods

The present study was conducted at the pofdtm of Faculty of Agricultural Sciences, Univeysof
Sulaimani in Bakrajo from 8/1/2015 to 20/2/2015néty eight day-old Ross 308 broiler chicks obtained
from a commercial hatchery were weighed and disteith to the pens as three replicates, each of 8612
birds/ m2 for three stocking densities. Commerfgat (CP = 22.0% and ME = 3,100 kcal/ kg) was wsed
a starter for feeding from 1 to 3 week of age amatlzer feed (CP = 18.0% and ME = 3,200 kcal/ kgh as
finisher from 4 to 6 weeks of age. Feed and watmewonsumedd libitum.

The average individual body weight for eaabckl and sex (males and females) was determined by
weighing a random 25 to 30% of the chickens at, 217 and 42 d of age. With these pooled datapal fi
body weight gained per bird either for each treatnoe for (males and females) was estimated. Fa@de
and feed conversion ratio per bird over the enmtiaing period was calculated from amounts of pledi
and uneaten feed, which was determined daily. Nigrtar viability found by daily visits to the pensas
necropsied.

For analysis of performance indicators such kasly weight body gain, average daily gain, feed
conversion ratio, viability, European Productionfié&ncy Factors and European Broiler Index the
following formulas were used:

Body weight body gain (grams for each peried)ody weight body (g) at the end day of the period
body weight body (g) in first day of the period,;

Average daily gain (g/chick/d) = Body weight bodsiry/ days number of growth period;

Feed conversion ratio (kg feed/kg gain) = cumutafaed intake (kg)/total weight gain (kg);

Viability (%) = chicks remaining at the end of pti(%);

European Production Efficiency Factors = {Viabil{&b) x Body weight body (kg)}/{age (day) x Feed
conversion ratio} x100

European Broiler Index = {Viability (%) x Averageaily gain (g/chick/d)}/{Feed conversion ratio x 10}

Statistical Analysis

The analysis of variance was done for all réed data to find out the differences between gsoup
Statistical program PASW Statistics Student Verslé (SPSS). An ANOVA using the general linear
models procedure included the main effects of tneats and sex on broiler performance and economic
index. Duncan Multiple Range Test [15] was usetkst the significant differences between the mexins
the levels. The simple correlations between treatswere estimated by (SPSS) computer program.
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Results and Discussion

The effects of stocking density on the bodyght average weight gain, average feed intakefaad
conversion ratio of treatments are shown in (TdbleEffect of different stocking density on bodyigh
was not significant at all periods of age excepdat 28 of age. Chicks in T1 have significanthc@®5)
higher body weight compared with other two treatteeat day 28 of age. However, although no statiktic
differences were found in the body weight at 42sdafyage, the T1 showed numerically higher tharai@
T3. Although, there were no significant differendegween treatments of body weight gain, the awetdg
feed conversion ratio significantly £0.05) differed between treatments. Birds in T1 isicgntly obtain
better overall feed conversion ratio compared wWitds in T2 and T3 at (1-42) days of age, whilebin
T2 and T3 did not significantly differed. This résuwere agreement with [16] who found no significa
difference in the final body weight of birds acheevin the various density treatments, they attelibeir
results to that the temperature and air qualityeweell controlled at all densities. A decreaseinalfBW at
high densities has been reported by other authors [17] ; [18] and [4]. These results may be attributed to that
the higher stocking density negatively affectedilfibody weight [19], increasing the number of bipsts
unit area was found to depress growth rate and ifdale [4], due to the high environmental tempaeat
and the reduced airflow at bird level [2]. [4] falithat birds at the lowest density (10 pée) grew faster
and consumed feed more than birds in three stodeéngities (15 and 20 birds pef)mAlso they found that
live weight gains and feed intake of birds wereilsimwith no significant on feed/weight gain. Fnetmore,
[20] reported that the body weight and averageydagight gain of birds at stocking densities (15and
30/nf) and increased stocking density reduced the agdegl intake. [21] found no clear effect of stogki
density on body weight gain, feed efficiency andtaldy in the beginning two weeks of the experimdut
body weight gain, feed efficiency and mortality eeignificantly increased in low than high groupidb 5
weeks of ages. Therefore, body weight gain, fedéidieficy and mortality were significantly increasied
low than high group (P < 0.05) of total experimérgariod. Body weight gain, feed intake, and feed
efficiency of broiler chickens were not affected different raised stocking densities (12, 15 andit8s/
nr) in different rearing seasons [22]. [2] annountfeat the treatment with (23.8 birdsf)ngave the lowest
body weight, the yield of broilers per unit of flogpace was highest (46.0 kgf)raomparing with stocking
densities of (17.9, 14.3 and 11.9 bird$).rVeight gain, feed intake, livability and carcabsracteristics of
broilers grown at densities of (16, 20 and 24 tirds) were similar (X 0.05).

Table 1: Effect of different stocking densitiestmrdy weight, average weight gain, feed intake &edi fconversion
ratio.

age (days) T1 T2 T3 mean *std. error
1 49.78 48.44 49.67 49.3040.46
7 163.89 144.44 163.89 157.4144.52
body weight (g) 14 421.67 421.67 404.72 416.01£7.52
28 1291.67 1182.23 1180.56 1218.15+22.12
42 2883.33 2783.33 2675 2780.56 +74.22
S 7 11411 96 11422 108.11#4.45
. 14 257.78 277.22 240.83 258.61+10.52
average weight
n @) 28 870.00 760.55 775.84 802.13+21.38
ain
J g 42 1591.67 1601.11 1494.44 1562.41468.47
1-42 2833.56 2734.83 2625.33 2731.24+96.96
o 7 17938 180.25 21948 193.04+11.46
average feed intake
© 14 465.21 536.67 495.83 499.24422.68
I 28 1575 1468.06 1586.81 1543.29430.81
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42 3215.63 3588.96 3658.23 3487.60+£80.22
1-42 5435.21 5773.93 5960.35 5723.16+140.60
S 7 15  187a . 1.92a 1.79+0.06
feed conversion 14 1.81b 1.9ab 2.1a 1.9440.05
ratio 28 1.87b 1.90b 2.1a 1.94+40.04
(g feed : g gain) 42 2.02b 22a 234 a 2.20+0.06
1-42 1.91b 212 a 2.27a 2.140.06

Effect of sex of birds on body weight and g¥etigain was significant at all periods of age @taeeight
gain at day 28 (Table 2).

Males significantly were heavier and obtaimadre gain of weight than females. These results may
attribute to that female broilers need more sphae males when they have the same body weightpeare
meter near marketing age as suggested by [11]. [ABJofound that males significantly were heaviear
females. Having a faster growing rate, a male érad speculated to need more space than a femalerb
[24]. While, [9] reported that the reduction indiperformance at high stocking density treatmerst igher
among male broilers than among females.

Table 2: Effect of stocking density on male andd@body weight and average weight gain (g)

sex
Traits age (days) total
male female
1 49.63 48.96 49.3040.46
7 168.52a 146.3b 157.41+4.51
28 1245.6a 1190.7b 1218.15#2.12
42 3022.2a 2538.9b 2780.56+74.22
7 11889a 97.33b 108.11#4.21
14 271.48a 245.74b 258.6146.13
weight gain (g) 28 805.56 798.7 802.13+21.38
42 1776.7a 1348.2b 1562.41468.47
1- 42 2972.6a 2489.9b 2731.26+74.21

3bMeans within a row with no common superscriptetiffiignificantly (P<0.05).

The present results showed that an interaetxisted between stocking density, sex, and agB\fémgain
and FCR. Before 35 d of age, male broilers had msevBW gain and FCR compared with females, whereas
the reverse was true from 36 to 42 d of age. Thelrshowed that high stocking density had a sesfeet
on the growth of male broilers in starter and gnoperiods and on females at marketing age (36-42 d
age) when giving the same space allowance for beites, indicating that a special age-related space
requirement exists for female birds. This resuljgmsts that female broilers need more space thé&sma
when they have the same BW per square meter neketimg age.

There is no significant effect of differenbsking densities on Viability (%), European Prodimct
Efficiency Factors and European Broiler Index at @) of age (Table 3).
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The higher values was recorded in broilers fronfdrlEuropean Production Efficiency Factor (316.&mjl
European Broiler Index (311.18), followed by brosldrom T2 for European Production Efficiency Facto
(269.25) and European Broiler Index (264.55) andidr3european Production Efficiency Factor (229.17)
and European Broiler Index (224.94). However, ks in the T2 were lower than T1 with up to (17268

, T3 lower than T2 with up to (17.49%) and T3 lowan T1 with up to (38.14%) for European Productio
Efficiency Factor, while, chickens in the T2 wemvkr than T1, T3 than T2 and T3 than T1 with up to
(17.63, 17.61 and 38.34%) for European Broiler ¥ade

The economic efficiency assessment on Europaduction Efficiency Factor and European Broiler
Index was positively influenced by the growth pemfances (body weight, average daily gain, feed
conversion ratio) and recorded viability for boilerdifferent stocking densities. Increasing valoéthe two
indices (European Production Efficiency Factor &uwlopean Broiler Index) at T1 chicks, shows that th
performances obtained are better than to the TZ 8rahicks.

A research carried out by [17] and [2] repdrtieat economic benefits per square meter are undst
conditions still higher if the broilers are stockewre densely. Economic profit may come at the obst
reduced bird performance, health, and welfare iifsd&s are excessive [1]. Densities of broileses @iffer
among countries and management systems[24].

Table 3: Effect of stocking density on Viability [¥European Production Efficiency Factors and EeswpBroiler
Index at day 42 of old.

age (days) viability (%) European Production Effiscy Factors European Broiler Index
T1 87.50 316.57 311.18
T2 86.11 269.25 264.55
T3 81.25 229.17 224.94
mean *std. error 84.95 #4.19 271.67421.92 266.89L7
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