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*Mineral premix provides per kg of diet:
Manganese sulfate: 248 mg, Ironsulfate: 125 mg; ZnO: 211
mg; Copper sulfate: 25 mg; Calcium iodated: 25 mg,
Selenium: 0. 5 mg, Choline: 625 mg, Antioxidants: 2.5 mg
**Vitamin premix Provides per kg of diets:
Vitamin A:22500 IU; Vitamin D3: 5000 U, Vitamin E: 45,
Vitamin K: 5 mg, Vitamin B1: 4.3 mg, Vitamin B2: 16.5 mg,
Vitamin B12: 0.04 mg, Pantothenic acid: 24.5 g, Folic acid:
2.5 mg, Niacin: 74 mg; Pyridoxine: 7.3 mg.
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Table 1- Grower and finisher periods’ ration of
broilers based on Ross-308 catalog

S bule s, e
Ingredients (%) Grower (11-24 d) Flnlshedr)(25-42
el 51.81 55.82
Corn

Lses Ul 39.89 36.07
Soybean meal

S e, 4.47 4.67
Rapeseed oil

Oyster shell

O oieal L3 2.24 2.05
Bone meal

alab Ko 0.44 0.39
Salt

* Sane Jeo 0.25 0.25
Mineral premix

** el JoSo 0.25 0.25
Vitamin premix

DL Methionin

WL g ua bl 0.10 0.00
L-Lysine HCL

(s y0)las yua (S320 o g0 daculae

Nutrients

el galie a5 (53531 3100 3150
ME (Kcal/Kg)

Als 555 55 21.58 20.18
CP (%)

asulS 0.89 0.84
Ca (%)

i S5 yiad 0.44 0.41
P (%)

e 0.20 0.18
Na (%)

NEQUEN 3.77 3.60
CF (%)

Ol 1.22 1.05
Lysine (%)

Criieates + O gale 0.94 0.82
Met+Cys (%)

olsia 3 0.26 0.24
Trp
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Table 2- Broilers’ performance reared based on various sex ratios in grower (11-24 d) and finisher (25-42 d)

periods
(;ijYiu\\)mJZde (LS_)J_}f,\'\J\'O)‘;]L_;L%Z_)JJ
~ Grower period (11-24 d) Finisher period (25-42 d)

858 A - s N ) A - s - .
G SErae ShHa 058 Uil R Shrae SHsa 055 ol das cuss
roup FI ADG SLsa FI ADG SLsa

(g/hen/d) (g9/hen/d) FCR (g9/hen/d) (g/hen/d) FCR
sale Vot i Yol 96.45° 67.86° 1.412 103.68 46.93 2.21
25% male+ 75%
female
sola /o 455047 90.33° 67.30° 1.34b 104.18 47.79 2.18
50% male+50% female
sule /Y0 + VoY, 97.58° 69.46P 1.408 111.67 57.81 1.96
75% male+ 25%
female
sols V-7 90.73° 64.28¢ 1.418 120.33 53.59 2.25
100% female
RNV 91.33° 73.272 1.25¢ 121.67 55.45 2.21
100% male
SEM 1.15 0.82 0.008 5.003 3.25 0.095
P value 0.0022 0.0002 0.0001 0.0767 0.1484 0.2794
Jr0) a0 dum 50 0 (5ol ne ans 5 Las s S G ol e asghe 4 st 5 o sl GBI (LGSl (YL ol e 8 s :-C

(P<

&¢ Means within same column with different letters differ significantly (P<0.05)

(SS90 FY B AY) lale T 5,90 US ju Blids cudian (Slacsis s oud 00l iy 9 58 (b g8 sLada 92 o Slas - ¥ Jgaa
Table 3- Broilers’ performance reared based on various sex ratios in entire period (11-42 d)

Sras Shhea 058 ol dad s ollubiaa,s ole ol wlsoeals ol pedls
sy S FI (g/hen/d) ADG Shga Livability 590 EPEF S dasa
Group (g/hen/d) FCR (%) Final European

weight (g) broiler index
sole /Vo+ 5 Yoy, 100.12 57.233c 1.75% 86.12 2045.00° 240.14 282.42°
25% male+ 75%
female
sala o #5507 97.26 57.55¢ 1.69% 86.12 2046.67° 255.77 293.60°
50% male+50% female
sale /Y0 + 43 Vo, 104.63 63.64% 1.640 91.67 2066.00° 274.86 355.922
75% male+ 25%
female
suls Vo -7 105.54 58.74bc 1.792 91.67 2051.00° 250.11 301.84°
100% female
RRERYA 106.51 64.37a 1.66b 91.67 2173.672 286.06 356.29?
100% male
SEM 2.43 1.61 0.034 1.756 23.223 11.085 16.434
P value 0.096 0.025 0.046 0.072 0.012 0.082 0.022

(P< ~/~O) mL.)UQMJJO GJld&u.ocL.‘.uJ..\ LAAJ;L')&GJHQJM ‘;JQAAMUJKM_).AJJ sadl ‘_,I:J|)§ (SLAL);JL:\.A (5YL: uL..‘:m)_;g yaa-C
a¢ Means within same column with different letters differ significantly (P<0.05).
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Table 4- Broilers’ carcass traits reared based on various sex ratios in the end (42 d) of experiment

oS as L Lagl,
Gizzard (%) Liver (%) Breast (%) Thighs (%)

855 Y P NNERES
Group Carcass (%) Abdominal fat (%)
sole /Vo+ 3 Yoy 66.92¢ 2.84
25% male+ 75% female

sale o + 5047 69.847%¢ 2.73
50% male+50% female

sole /Y0 + L3 VoY 73.062 3.29
75% male+ 25% female

ool Vo7 69.29b¢ 2.95
100% female

SN 70.86% 3.20
100% male

SEM 0.99 0.35

P value 0.0165 0.7661

2.46 3.61 35.00 23.81
2.50 3.17 34.69 25.54
2.45 3.49 33.99 24.92
2.44 2.99 34.61 25.22
2.43 3.12 34.94 24.91
0.22 0.23 0.74 0.61
0.9992 0.3259 0.8777 0.3963
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Table 5- Estimated economic criteria to determine the worst and best rearing periods(2014-2015)

R pSlS 58 s b “asn cued 855 g S
ESTERSUREY o Lo p S5l 85505 (Ghsob obe) 8550 bk (Jo) (sabazil
salgs A sls . % .
( AL"".“EP ) (Jbs) (Jbo) (Jbo) Ending month of Ll_Ve () '
Starting month of c . Soybean Hatched each period weight Economic
each period (lgir:ISpllr(lc)e price chick price price criteria
g (Rials/kg) (Rials) (Rials) (Rials)

ay ,al 9171 18024 7418 Ay o 40256 9352
December, 2014 January, 2015
AT o 9021 17651 8731 AT e 46037 15000
January, 2015 February, 2015
AT Cpage 8954 19708 14256 Ay wd 52562 16772
February, 2015 March, 2015
Y wd 8846 17223 16728 A8 s 47151 12718
March, 2015 April , 2015
A¢ uo, 08 8793 17758 15720 ¢ cadiguo 40361 5950
April, 2015 May, 2015
A8 ctgnsl 8268 17683 14123 a8 alaya 41216¢ 8204
May, 2015 June, 2015
48 slaya 8677 9927 48 L 39504 8622
June, 2015 17242 July, 2015
a8 L3 8620 16512 6648 48 alase 42763 14307
July, 2015 August, 2015
LYARIFEW 8603 15972 8847 A el 46894
August, 2015 September, 2015 17896
A8 g e 8021 15383 13173 A8 o 46572
September, 2015 October, 2015 16582
A8 g0 7733 15176 13558 a8 LT 40429 10741
October, 2015 November, 2015
a8 LT 7714 15138 14293 a8 L3l 36556 6558
November, 2015 December, 2015
48,3l 7702 15124 11002 48 (g0 34180 5853

December, 2015

January, 2016
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Table 6- Estimated costs of grower and finisher rations based on 3 ways of pricing (Rials/kg)
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Jlw caasd Jl ceasd (RS sl 8,599 (R el 5599
s (slal \vas \vas ) Finisher ration’s 899 Finisher ration’s
Ingredients Grower Finisher Grower cost based on Grower cost based on mean
A o S, mean price of - price of best period
ration’s cost ration’s cost ration’s cost t period ration’s cost
based on based on based on worstp based on
mean price of mean price of mean price of mean price of
2015 2015 worst period best period
&3 3683 3968 3990 4298 4456 4801
Corn
Lo Ula< 5788 5234 6033 5455 6371 5761
Soybean meal
5 oess 1475 1541 1453 1518 1430 1494
Rapeseed oil
s Ly 4 4 4 4 3 3
Oyster shell
Olsaiad s 269 246 246 226 202 185
Bone meal
abak <o 9 8 9 8 7 6
Salt
* Sars oo 138 138 125 125 113 113
Mineral premix
¥ awaling JoSo 138 138 125 125 113 113
Vitamin premix
O eaie —J) g0 664 465 630 441 600 420
DL Methionin
Wl s o ab 5 0 60 0 55 0
L-Lysine HCL
p Sl 5o e
Cost mean (Rials/ 12172 11741 12674 12200 13349 12895
kg)
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Table 7- Feed and major input costs (Rials/chick) in various groups in the end of experiment
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Feed costs Major input costs (feed+chick)
< o (Sl 2l Sl ol (Sl oad (Sl ol (S el e
89
Group Wwage Jlw 8,89 (R 8089 (R wage Jlw 8599 (B3 8,99 (R
Price mean  Price mean Price mean Price mean Price mean Price mean
of 2015 of worst of best of 2015 of worst of best
period period period period
subs /Vo+ 53 Yo 40228.00 41837.67 44155.67 50458.00 52839.67 53002.67
25% male+ 75% female
sole J0- +,5 0+ 37410.33 38906.33 41062.67 47640.33 49908.33 49909.67
50% male+50% female
sals /Yo + Vo 38363.00 39899.00 42107.33 48593.00 50901.00 50954.33
75% male+ 25% female
sole Voo 7 40891.67 42524.67 44886.67 51121.67 53526.67 53733.67
100% female
REYRYA 41279.33 42927.33 45311.67 51509.33 53929.33 54158.67
100% male
SEM 1028.11 1068.29 1129.21 1028.11 1068.29Y 1129.21
P value 0.0964 0.0963 0.0963 0.0964 0.0963 0.0963
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Table 8- Means of income (Rials/chick) in studied groups based on 9 economic evaluation methods (3 sale
methodsx3 pricing methods)

S5 E e gL

() sud HEAS 50 (B8

S 4 sk (g G §y0 (g 8

FAY 6‘:)?‘
Sale of live chicken Sale of carcass Half-split sale
oSike Sk oSike oSike oSilee oSike oSike oSikee oSikee
G”’S Jl R R yrag R e \yag R e
I . .
ou \vae 8599 8599 Price eSS ESX] Price LS ESE]
Price Price Price m;g;sof Price Price m;ggsof Price Price
mean of mean of mean of mean of mean of mean of mean of
2015 worst best worst best worst best
period period period period period period
suls /Vo+ 43 Yoy, 881192  70616° 96883 83554¢ 72590¢ 96787°¢ 89963 807270 965170
25% male+ 75%
female
sale Vo +y50+7 87295  69955° 95976 863640 75030 100040°b° 938652 84298%  100730%
50% male+50%
female
sale /Yo + Vo, 87223>  69898P 95898P 903042 78454% 104605 9685420 869478 1038923
75% male+ 25%
female
solo Vo ¥ 87479>  70103° 96179° 858110 74611b° 994810 92917 834340 99701
100% female
ATy 927112 742962 1019322 930692 808562 1078082 1006392 903682 1080092
100% male
SEM 990.506 793.764 1088.989 1568.878 1362.886 1817.273 2064.793 1874.426 2240.164
P value 0.0125 0.0125 0.0125 0.0107 0.0107 0.0107 0.0374 0.0390 0.0394
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&¢ Means within same column with different letters differ significantly (P<0.05).
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Table 9- Means of profit (Rials/chick) in studied groups based on 9 economic evaluation methods (3 sale
methodsx3 pricing methods)
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Sale of live chicken Sale of carcass Half-split sale
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Jlow oaid Srasd Caaad Jlw e Ciand Crald Jls e Crald Ciand
295 \Yag e i yag e i \Yas e e
Group Price 889 59 Price 850 859 Price 859 859
mean of . . mean of . - mean of - .
Price Price Price Price Price Price
2015 mean of  mean of 2015 mean of mean of 2015 mean of mean of
worst best worst best worst best
period period period period period period
/Vo+ 55 Yoy, 37661  17776% 43880t 33097¢ 19750¢ 43784¢ 3950502 27888¢ 43514¢
sule
25% male+
75%
female
fos 4007 39654 200472 460672 38724 25122 501312 462253¢ 34390% 508212¢
sule
50%
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female
+ 53 Vo 386303c 189972 449442 417112 275522 536502 482612 360462 529372
susla Yo,
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25%
female
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100%
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ARV 412022 203674 477732 415592 269262 536492 491302 364392 538502
100% male
SEM 86.762 831.198 945.697 1601.654  1462.343  1834.482 2052.100 1903.476 2231.688
P value 0.0224 0.0447 0.0223 0.0100 0.0116 0.0097 0.0313 0.0331 0.0331
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Introduction: Sex of birds creates a fundamental difference in the physiological and nutritional
requirements. For example, the feed conversion ratio of female broiler chicks is higher than that of
males (over 30 days of age), which results in more fat storage in the body of females (Verapeen and
Driver 2000). Although there are several reports on the superiority of male chicks to females in
various economic traits such as average daily gain (Verapin and Driver 2000; Ojedapo et al. 2008;
Zamani et al. 2012); feed intake (Fischer 1985; Laseinde and Oluyemi 1994; Zamani et al. 2012)
and carcass traits (Verapeen and Driver 2000; Ojedapo et al. 2008; Zuowei et al. 2011; Taghan Agh
et al. 2011), on the contrary, it has been shown that the mixed rearing of males and females leads to
stimulation of protein anabolism, nitrogen uptake and mineral retention and so a higher weight gain
at the end of the breeding period (lyeghe —Erakpotobor 2001). This study was conducted to
compare the bio-economic indexes of broiler production with different sex ratios from 11 to 42 days
of age.

Material and methods: The experiment was done using 180 Ross 308 broilers in 5 sex ratio groups
(Group 1: 25% male and 75% female, Group 2: 50% female and 50% male, Group 3: 75% male and
25% female, Group 4: 100% female and Group 5: 100% male) with 3 replicates and 12 birds per
replicate by employing a completely randomized design. Grower (11-24 days) and finisher (25-42
days) periods’ ration of broilers were balanced based on Ross-308 catalog. Feed intake (FI), average
daily gain (ADG) and feed conversion ratio (FCR) were measured for each experimental group at
the grower (11-24 days), finisher (25-42 days) and total (11-42 days) periods based on the hen- day
method. At the end of the experiment (forty-second day), European Production Efficiency Factor
(EPEF) and European Broiler Index (EBI) and also carcass traits after 9 hours starving were
calculated by selecting 4 chicks per pen considering the sex ratio of each group. For economic
evaluation, an index was formulated to determine the worst and best rearing periods (2014-2015)
and then costs of grower and finisher rations based on 3 ways of pricing (Rials/kg) contains mean
price of 2015, mean price of worst period and mean price of best period were estimated. To
estimate income and profit, 3 methods of sale methods were included sale of live chicken, sale of
carcass and Half-split sale. So, means of income and profit (Rials/chick) in studied groups were
estimated based on 9 economic evaluation methods (3 sale methodsx3 pricing methods).

Results and discussion: Feed intake was significant only in grower period (11-24 d) and groups
with 25% and 75% males had the highest amount of feed intake (P<0.05). Several studies have
reported the differences in feed intake between male and female broiler chicks (Fischer 1985;
Henrry and Burke 1998; Laseinde and Oluyemi 1994; Rondelli et al. 2003; Zamzni et al. 2012).
They reported a difference in the feed intake of broiler chickens reared only one sex with a mixed
sex, that the results of our study did not perfect match their reports. During the grower and whole
experimental (11-42 d) periods, full male broilers’ group had the greatest average daily gain and the
best feed conversion ratio (P<0.05). The final weight (42 day) of the group with 100% males was
significantly higher than the rest of the groups (P<0.05). Our results in weight gain was in
accordance with the results of some researchers (Fischer 1985; Verapeen and Driver 2000; Jaafari
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Sayyadi and Ohadi Hayeri 2001; Zamani et al. 2012; Benyi et al. 2015). Male broiler chickens are
more active than females (Fischer 1985) and also they are more likely to grow due to genetic
characteristics (Ojedapo et al. 2008), hence, feed intake and weight gain in male broiler chickens
are higher. None of the groups showed significant differences in survival percentages and EPEF
(P<0.05). But, EBI of groups with 100% and 75% males were significantly higher than other
groups. Among the carcass traits, only the carcass efficiency showed a significant difference and
group with 75% male chicks showed 73.06% i.e. the highest carcass efficiency (P<0.05). Non-
significant effects of sex on the most carcass traits such as abdominal fat percent in this study may
be justified by the lack of sex effects on energy and fat metabolism reported by Jia et al. (2014).
Comparison of nutritional and major inputs costs based on three different pricing methods did not
show any significant difference among the groups (P<0.05). The average sales income of each
broiler chicken in the different groups showed that the highest income from full male group is
achieved, although the difference in income from this group compared to other groups in the live
sales method was significant (P<0.05), but it was not significant with group 75% males in the
carcass sales method; and in the half-split sale method, it showed no significant difference
compared to groups 75% and 50% males. The calculation of the net profit per a chick in 9 methods
of economic evaluation showed that the development of full male broiler chicks in all evaluation
methods was more profitable than other groups, but its difference with groups 50% males and 75%
males was not significant (P<0.05). Earlier economic evaluation indicators provided for the broiler
breeding systems have minimized the cost of breeding, while now more emphasis is placed on
maximum profits (income minus costs) (Mosavi et al. 2012). Considering that the manipulation of
external factors (economic growth, product processing) with internal factors that improving the
performance of broilers in breeding period can result in greater profitability (Groen et al. 1998),
which is consistent with the results of the present study.

Conclusion: According to the results of comparing profit using different economic evaluation
methods, it can be recommended that mixed sex production of broiler chickens will be alright when
the proportion of males not to be less than 50%.

Key Words: Bio-economic, Evaluation, Broiler, Sex, Ross 308



