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Table 1- The composition of standard diets fed to broiler chickens in 1 to 42 days of age

s i3 (5580 )V ) 03T ((Soou 1\ -YF)ady  H(sS5a, YO-FY) Sk

Feed ingredients Starter (1-10 days) Grower (11-24 days) Finisher (25-42 days)
Corn & ,3 50.36 55.33 61.03
Soybean meal L g allais 37.02 33.20 29.06
Soybean oil L g (2 9, 6.40 7.53 6.29

Corn gluten meal ¢ ,3 ;5 98 dilais 2.00 - -

Limestone powder saf S ja g 1.30 1.26 1.32
Dicalcium phosphate cslécus asculs sa 1.21 1.09 0.83
Sodium bicarbonate (s i Giisa 0.24 0.25 0.25
Phyzyme enzyme asljs as 311 0.01 0.01 0.01
Vitamin premix? aislis g Joso 0.25 0.25 0.25
Mineral premix® Jase Jaso 0.25 0.25 0.25
Salt a3 0.27 0.27 0.27
Methionine ¢ gaie 0.33 0.31 0.25
L-Lysine hydrochloride - J1— HCL 0.26 0.17 0.13
Threonine ;i ¢5 43 0.10 0.08 0.06
Sum zaa 100 100 100

Calculated analysis o dacslas 3]

Sl 9 & ges B35 553

3025 3150 3200

Metabolizable energy (Kcal/kg)
Crude protein (96) als ;ais gy 23.18 20.31 19.00
Calcium (%) aseuls 0.95 0.90 0.85
Auvailable phosphorus (%) gu yics 3§ jéeud 0.48 0.45 0.40
Digestible arginine (%) auaa a8 ¢33, 1.38 1.24 113
Digestible isoleucine (%) ada Js18 (o ¢l 930 0.87 0.76 0.71
Digestible valine (%) awsa Ja8 callg 0.95 0.84 0.79
Digestible Met+Cys (%) auda Jsl8 (piicascat (pui gl 0.94 0.84 0.76
Digestible lysine (%) ausa Jsl8 (0 540 1.27 1.10 0.97
Digestible threonine (%) ada J3l8 (a3 45 55 0.83 0.73 0.67

N0 ) auna B el slased 5 o500 phaas £ 5 (Ouly st a5 olalial 74 5 40 V1) 550 e ¥ 5) esaa 5o (Shb 5wl s 9
Mg K 5aelins ¥/Y MY E fualing A TU Jied dd K on e TU A faalin s Y-+ U iojpin o SIS 5o 61" o K suliind (olalaal /4. 590
MY <GS sty E/Y MY (Sl 58 el VY MY (55500 +/YY MY (0l S VY- - MY S 53y wasl Yo MY efpaesks 1o MY 03 53 55 AN MY < 0ls Y/Y

sl /¥ MG 5 Gue VMG s V/Y0 MY K00 \Y- MY 555 VY- MG aTY - MY i s0n 5 a S 58 sl T BHT mgy 4 B12 fualisy /- VY
Three levels of energy (100, 95 and 90% of Ross 308 recommendation) and 4 levels of protein and digestible essential amino acids
(100, 105, 95 and 90% of Ross 308 recommendations) were used for grower and finisher periods. 2Supplied per kilogram of diet:
vitamin A 12000 U, cholecalciferol 5000 1U, vitamin E 80 IU, vitamin K 3.2 mg, thiamin 3.2 mg, riboflavin 8.6 mg, niacin 65 mg,

pantothenic acid 20 mg, choline 1700 mg, biotin 0.22 mg, folic acid 2.2 mg, pyridoxine 4.3 mg, vitamin B12 0.017 mg, BHT 1 mg.
3Supplied per kilogram of diet: Fe 20 mg, Zn 110 mg, Mn 120 mg, | 1.25 mg, Cu 16 mg, Se 0.30 mg.
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Table 2- Effect of different levels of energy and amino acids on feed intake and body weight gain of broiler
chickens from 11 to 42 days of age

(390) o (390) o
Age (days) Age (days)
11-24 25-42 11-42 11-24 25-42 11-42
$55 dsalaseal (pUS) S1y9> 4ly9, S yume (pUS) 1595 039 Vil
Energy Amino acid Daily feed intake (g) Daily body weight gain (g)
100 100 35.794 155.07 102.89 25.43 79.43 55.80%
100 105 41,90bd 150.22 102.83 31.69 81.27 59.57%¢
100 95 43.24bcd 165.70 112.12 32.11 92.63 66.152
100 90 45,703 153.52 106.35 30.21 79.80 58.10%
95 100 46.20%c 157.77 108.96 32.79 81.50 60.19%
95 105 50.55% 164.96 114.91 37.33 83.47 63.282
95 95 42,070 164.94 111.18 29.21 82.80 59.35%
95 90 36.23¢ 146.59 98.30 28.24 80.23 57.48
90 100 48.99% 160.05 111.46 27.83 82.30 58.47%
90 105 54.642 162.44 115.28 37.89 85.43 64.632
90 95 44,3330 151.74 104.75 28.17 82.60 58.78"
90 90 35.47¢ 144.80 96.98 24.70 77.40 54.349
5
Energy
100 41.66 156.13 106.04 29.86 83.28 59.91
95 43.76 158.57 108.34 31.89 82.00 60.08
90 45.86 154.76 107.12 29.65 81.93 59.06
FRYPY RV
Amino acid
100 43.66% 157.64 107.77 28.68° 81.08%® 58.16%
105 49.03? 159.21 111.01 35.642 83.39% 62.502
95 43.21% 160.80 109.35 29.83%® 86.012 61.432
90 39.14° 148.30 100.54 27.71° 79.14° 56.64°
Jlaial elac
P-value
$3A! 0.2657 0.7779 0.8145 0.4360 0.7437 0.7373
Energy
el 0.0206 0.2140 0.0829 0.0060 0.0336 0.0039
Amino acid
dsaluacl x (g5,
0.0318 0.5978 0.2583 0.2278 0.1638 0.0375

EnergyxAmino acid

P+ 0) wijls guleT Blad s s laae BB wliie jue Sy b slagySilis 2P0
abcd Means within the same line with different superscripts differ significantly (P<0.05)
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Table 3- Effect of different levels of energy and amino acids on feed conversion ratio and feed cost per kg final
body weight of broiler chickens from 11 to 42 days of age

(390) e (390) G
Age (days) Age (days)
11-24 25-42 11-42 1-42
S 1)) a1 95 a3
5y e I8 Jaasl cu b e e
5 %W“-' Feed conversion ratio (JE))03 059 pussbss
Energy Amino acid Feed cost per kg final body
weight (Rial)
100 100 1.42 1.96 1.84 14640°
100 105 1.33 1.85 1.72 13810?
100 95 1.36 1.79 1.69 13450%
100 90 151 1.92 1.83 13880?
95 100 1.42 1.93 1.81 13500%
95 105 1.35 1.98 1.82 13680%
95 95 1.43 1.99 1.87 13460%
95 90 1.29 1.83 1.71 12170
90 100 1.78 1.94 1.90 13490%
90 105 1.44 1.90 1.78 13010
90 95 1.66 1.84 1.78 12440
90 90 1.45 1.87 1.79 12080¢
S5
Energy
100 1.40° 1.88 1.77 13950?
95 1.37° 1.94 1.80 13210°
90 1.582 1.89 1.81 12760P
Amino acid
100 1.54 1.95 1.85 13880?
105 1.37 1.91 1.78 13500%
95 1.48 1.87 1.78 13120
90 1.42 1.88 1.78 12710°
Jlaia ch.u.l
P value
S5 0.0383 0.6629 0.6351 0.0001
Energy
disaTaseal 0.3333 0.7413 0.3462 0.0001
Amino acid
0.5592 0.7396 0.0842 0.0223

ﬁ:s.ah:u.ul ALY

Energy=Amino acid

P+ 0) wijls guleT Blad 4 g la ae BNEA wiliie jud Sgoa b slagySilis 2P0
abcd Means within the same line with different superscripts differ significantly (P<0.05)
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Introduction: Poultry industry is growing rapidly throughout the developing countries. There have
been a considerable increase in growth rate and feed efficiency in commercial broiler chickens in
recent years. The improvement of poultry production highly depends on the synergy between
science and practice. By use of modern technology, genetics, microbiology, informatics and
nutrition knowledge, production of fattening chicken highly increased in the whole world in last
years. Also shorter production period and lower quantity of feed which is needed per kg of weight
gain is the main goal of broiler production (Steiner et al. 2008). Poultry feeding is biologically and
economically very important factor in broiler production. Feed cost is approximately 65-70% of the
total production cost (Esonu et al. 2003). Energy and protein are very important nutrients for
formulation of broiler diets. They are determinants in the evaluation of the performance and
production coefficients of poultry. Protein and energy having major effect on growth performance
of the broiler and they are the most expensive nutrient in broiler diets. Costs are rising along with
the development of the poultry industry. Furthermore, there is a limitation on the feed sources
which produced in Iran and to prevent loss of nutrients, evaluating the economy of poultry industry
is important. Also there are several limiting factors such as environmental conditions which lead to
lower weight gain and higher feed conversion ratio as compared to the standard performance in
current broiler house in Iran. For these reasons, by feeding chickens with the diluted diets may
achieve to the reasonable broiler performance while reducing the production costs. Therefore this
experiment was conducted to evaluate the productive and economic performance of broiler chickens
fed with different level of energy and digestible amino acids.

Material and methods: This study was conducted at the veterinary organization of Khorasan
Razavi. A total of 1440 day-old Ross 308 broiler chickens were reared with standard diet during the
first ten days of age and then randomly divided into twelve treatment groups. The chickens were

arranged as 3x4 factorial completely randomized experimental design according to 3 levels of

energy (100, 95 and 90% of Ross 308 recommendation) and 4 levels of protein and essential
digestible amino acids (100, 105, 95 and 90% of Ross 308 recommendations). Each treatment
considered of 3 replicates of 40 chickens per experimental unit. The birds were reared on the litter
pen for 42 days with ad libitum access to feed and water. Experimental diets were formulated to
provide similar nutrients content (expect protein, amino acids and energy levels) according to the
Ross 308 recommendations. The standard composition and analysis of the diets are given in Table
1. Diets were formulated base on linear programming by using of the UFFDA software. Feed intake
(F1) and body weight gain (BWG) were recorded for each period on pen basis, and the data was
used to calculate feed conversion ratio (FCR). Mortality was recorded on daily basis, and dead
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weight recorded to correct FCR. The economic evaluation was performed according to cost of feed
intake per kg weight gain; that was calculated as multiplying FCR in cost of each kg diet (Obih and
Ekenyem 2010). Data were analyzed using the General Linear Models (GLM) procedure of SAS
(SAS, 2003). The differences between the means of groups were separated by Tukey Multiple
Range test (P<0.05).

Results and discussion: In case of energy levels, the main effects showed that, there was no
significant difference between FI and BWG, whereas, feed cost per kg final BW was lower in the
diet containing 90% energy. These results are in agreement with NRC (1994), which reported that it
is not always true to conclude the poultry can adjust feed intake to achieve a minimum energy from
diets containing different levels of energy. Similarly, Leeson et al (1996), Nguyen and Bunchasak
(2005) and Jafarnejad and Sadegh (2011) found no significant effect on BWG of broiler chicks fed
the diets containing different levels of energy. In the study using Hubbard x Hubbard broilers, Aftab

(2009) reported that, the diets with the higher energy (2850 kcal) resulted to the lower feed intake
and FCR in day 35.

Broilers fed with the diet containing 90% of amino acids had the lowest BWG and feed cost than
those fed with other levels of amino acids. Aftab (2009) reported that with increasing balanced
protein from 8.4 to 10.2 g per kg, the FI and BW linearly improved (p<0.05); While, this author
confirm that the balanced protein did not have any effect on FCR. Hamano et al. (1998) also

showed an improvement in feed efficiency of female broiler chickens from 14 to 32 days of age
with increasing dietary protein level up to 24%. Furthermore, Fangyan et al. (2000) and Rezaei et
al. (2004) reported that FI1 and BWG decreased by reducing dietary protein levels. In relation to the
cost of feed and performance parameters, Azadegan Mehr et al. (2007) showed that WG and feed
cost reduced by decreasing protein levels. The interaction effects showed that, the broilers fed with
the diets contain 100% energy with 95% amino acids, 95% energy with 100% amino acids and 95
and 90% energy with 105% amino acids had the highest BWG. The lowest BWG and feed cost was
observed when broilers fed with the diets containing 90% of energy and amino acids. The feed cost
decreased in the diets containing 95% energy and 90% amino acids as compared with the control
group; while the final live weight and performance were similar for birds fed the control diets and
those fed with 95% energy and 90% amino acids. Disagree with our finding, Moosavi et al. (2011)
showed that the cost of diets reduced with use of low energy and protein diets but this diets
increased meat cost. In the current condition of our country, achieving to the maximum potential of
growth rate of broiler chickens is not mainly possible; Therefore for this type of poultry production,
formulation the diets with lower levels of energy and amino acids (95 and 90% respectively) can
reduce production cost.

Conclusion: The present results demonstrated that balancing diets with 90% of amino acids and
95% of recommendation energy not only decreased feed cost but also partly improved performance
of broiler chickens.
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