e
Birjand University

Journal of Livestock Research (JLR)

Online ISNN: 2322-1747

Research Paper

Effect of Different Dietary Levels of Energy and Protein on the
Performance of Native turkeys in Azerbaijan - age (1 - 16) week.

AbbasAli Baghban-Shahabadeyan™", Houshang Lotfollahian?®, Alireza Dehnad 3

1- MSc, Animal Science Research Department, East Azerbaijan Agricultural and Natural Resource
Research and Education Center, Agricultural Research, Education and Extension Organization
(AREEOQ), East Azerbaijan, I.R. Iran. abbasalibaghban@gmail.com

2- Assistant Professor, Animal Science Research Institute. I.R. Iran. houlotf@yahoo.com

3- Assistant Professor of Microbial biotechnology, Biotechnology Department, East Azerbaijan
Research and Education Center Agricultural Natural Resource, Razi Vaccine and Serum Research
Institute, AREEO, Tabriz- I.R. Iran, dehnadbio@gmail.com

Article Info

ABSTRACT

Avrticle type:
Research Article

Article history:

Received: 16 March 2026
Accepted: 5 June 2026
Published online: Spring 2026

Keywords: Energy and protein
utilization efficiency, Feed
conversion ratio, Body weight

This experiment was conducted using 378 male and female turkey poults, organized into
9 treatments with 3 replicates (14 birds per experimental unit), following a factorial
arrangement within a completely randomized design. The study evaluated three levels
of metabolizable energy and three levels of crude protein over a period spanning from
0 to 16 weeks of age. Dietary metabolizable energy and protein levels significantly
influenced energy and protein utilization efficiency as well as feed cost (P<0.05).
Increasing dietary energy and protein levels relative to the control treatment resulted
in a significant decrease in energy and protein utilization efficiency and a significant
increase in feed cost per kilogram of weight gain (P<0.05). The interaction between
dietary energy and protein levels significantly affected weight gain (P<0.05).
Specifically, significant differences were observed in the interaction effects between
treatments containing 2926 kcal/kg metabolizable energy with 25.27% crude protein
and those with 2926 kcal/kg energy and 27.93% crude protein, as well as between
treatments with 2660 kcal energy/27.93% protein and those with 2926 kcal
energy/26.6% protein. Increasing the dietary protein level from 15.68% to 16.46%
resulted in reduced feed intake and feed cost, while increasing weight gain, feed
conversion efficiency, and energy and protein utilization efficiency (P<0.05). As dietary
energy and protein levels increased between 9 and 16 weeks of age, the efficiency of
energy and protein utilization decreased significantly, and feed cost per kilogram of
weight gain increased (P<0.05). Based on performance results, the following dietary
levels are recommended: 2400 kcal/kg metabolizable energy and 26.6% protein for 0—
4 weeks of age; 2500 kcal/kg and 23.5% protein for 4-8 weeks; 2600 kcal/kg and 20%
crude protein for 8-12 weeks; and 2650 kcal/kg and 19% crude protein for 12-16
weeks.
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Extended Abstract

Introduction: Selecting appropriate levels of energy and protein in each growth period plays a very important role in the
economic production of broiler chickens and leads to improved growth and carcass composition. Considering that significant
amounts of nitrogen and protein-origin pollutants are annually excreted into the environment by birds, and on the other hand,
protein is one of the main and expensive nutrients in poultry diets, any method that can reduce the consumption and
consequently the excretion of this nutrient without negatively affecting the productive performance of birds will have a
significant effect on reducing environmental pollution related to this nutrient and lowering production costs (Summers et al.,
1993). Feed, and especially energy, is a major component of production costs, and the gross efficiency of energy use in animal
production is rarely more than 30%. Energy (digestible, metabolizable, or net energy) is used as a reference basis for
expressing the requirements of other nutrients (Rivera-Torres et al., 2010). Although energy intake has been studied in
ostriches (Summers et al., 1993), laying hens (Pesti et al., 1990; Sakomura et al., 2005), broiler breeders (Rabello et al.,
2006), and broiler chickens (Latshaw et al., 2009; Lopez et al., 2007), very few studies have been conducted on growing native
turkeys. It was stated that an unbalanced ratio of metabolizable energy to crude protein in diets, especially in high-energy
diets, leads to lower energy efficiency (Leeson et al., 1996), because nutrient deficiencies limit the effect of energy on weight
gain. Therefore, this study was conducted with the aim of determining the optimal levels of energy and protein in the diets of
native turkeys at different ages (1 to 16 weeks) in terms of growth performance.

Methods: This experiment was conducted using 378 male and female turkey poults, organized into 9 treatments with 3
replicates (14 birds per experimental unit), following a factorial arrangement within a completely randomized design. The
study evaluated three levels of metabolizable energy and three levels of crude protein over a period spanning from 0 to 16
weeks of age. The experimental treatments consisted of 3 different levels of metabolizable energy and protein during a 112-
day experimental period for four age phases (0 to 16 weeks), as follows. (Based on the experiences gained in using these diets
and their positive effects in feeding native turkeys, the different levels of energy and protein in the diets at all ages were
adjusted by a 10% decrease and increase from the NRC table, which was diluted by 5%.): 1- Experimental treatments for 0 to
4 weeks of age: respectively, 3 different levels of metabolizable energy of 2394, 2926, and 2660 kcal/kg and 3 different levels
of crude protein of 25.27, 27.93, and 26.6%. 2-Experimental treatments for 5 to 8 weeks of age: respectively, 3 different levels
of metabolizable energy of 2480, 3031, and 2755 kcal/kg and 3 different levels of crude protein of 23.47, 25.94, and 24.7%.
3- Experimental treatments for 8 to 12 weeks of age: respectively, 3 different levels of metabolizable energy of 2565, 3136,
and 2850 kcal/kg and 3 different levels of crude protein of 19.86, 21.95, and 20.9%. 4- Experimental treatments for 13 to 16
weeks of age: respectively, 3 different levels of metabolizable energy of 2651, 3240, and 2945 kcal/kg and 3 different levels of
crude protein of 17.15, 18.95, and 18.05%.

Results: Dietary metabolizable energy and protein levels significantly influenced energy and protein utilization efficiency as
well as feed cost (P<0.05). Increasing dietary energy and protein levels relative to the control treatment resulted in a
significant decrease in energy and protein utilization efficiency and a significant increase in feed cost per kilogram of weight
gain (P<0.05). The interaction between dietary energy and protein levels significantly affected weight gain (P<0.05).
Specifically, significant differences were observed in the interaction effects between treatments containing 2926 kcal/kg
metabolizable energy with 25.27% crude protein and those with 2926 kcal/kg energy and 27.93% crude protein, as well as
between treatments with 2660 kcal energy/27.93% protein and those with 2926 kcal energy/26.6% protein. Increasing the
dietary protein level from 15.68% to 16.46% resulted in reduced feed intake and feed cost, while increasing weight gain, feed
conversion efficiency, and energy and protein utilization efficiency (P<0.05). As dietary energy and protein levels increased
between 9 and 16 weeks of age, the efficiency of energy and protein utilization decreased significantly, and feed cost per
kilogram of weight gain increased (P<0.05).

Conclusion: Based on performance results, the following dietary levels are recommended: 2400 kcal/kg metabolizable energy
and 26.6% protein for 0-4 weeks of age; 2500 kcal/kg and 23.5% protein for 4-8 weeks; 2600 kcal/kg and 20% crude protein
for 8-12 weeks; and 2650 kcal/kg and 19% crude protein for 12—16 weeks.
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Table 1- Feed ingredients and chemical composition of experimental diets in indigenous turkeys from 0 to 4 weeks of age.

(22) SToos ol 3 o5 Y o ¥l £ o 0 ,low Tlow Y low Aloss Aoy
Feed Ingredients Treatment Treatment Treatment Treatment Treatment Treatment Treatment Treatment Treatment
() 1 2 3 4 5 6 7 8 9
e 32.0 27.5 30.8 45.89 40.15 45.08 42.0 37.93 39.94
Corn
P (g 4.00 3.00 5.00 0.49 0.48 0.48 1.00 0.99 0.99
Wheat bran
by xS 47.2 53.8 49.8 42.14 46.16 42.19 435 49.82 49.08
Soybean meal
i 5.00 4.00 3.00 0.49 0.48 0.48 2.00 1.98 2.98
Wheat
@50 g s 0.20 0.20 1.00 2.47 3.88 3.85 3.00 2.97 0.99
Corn gluten meal
09 )9 2.50 2.00 1.50 0.49 0.48 0.48 1.00 0.99 0.99
Alfalfa meal
by &9{ 0.20 0.50 0.30 2.86 2.91 1.93 0.80 0.50 0.50
Soybean oil
She 25 1.20 1.30 1.20 1.28 1.36 1.44 1.30 1.39 1.29
Oyster shell meal
el S50 1.80 2.10 2.00 1.97 2.23 2.41 2.00 218 2.09
Dicalcium phosphate
b S 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Sodium bicarbonate
T JoSe 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30
Mineral premix
ey JoSo 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30
Vitamin premix
Sl 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31
Salt
oo = Jl s 0.18 021 0.19 0.39 0.39 0.29 015 0.20 0.18
DL-Methionine
oY =J 0.03 0.05 0.05 0.59 058 0.48 0.16 0.15 0.06
L-Lysine
d 5 477 3.47 4.24 0.00 0.00 0.00 0.00 0.00 0.00
Washed sand
(M)b) X Wl Ao ‘5;\&9 5‘50
Calculated nutrient composition (%)
Sl C g (g5l
(PSS 2 5,6kS) 2394 2394 2394 2926 2926 2926 2660 2660 2660
Metabolizable energy
(kcal/kg)
2o y3) pli
(=) p o 25.27 27.93 26.60 25.27 27.93 26.60 25.27 27.93 26.60
Crude protein(Y)
Lo yd les
( )_) ) . 1.16 1.20 1.14 1.16 1.20 1.14 1.16 1.20 1.14
Calcium (%)
oo pd BB b
. (1252) 0.58 0.60 0.57 0.58 0.60 0.57 0.58 0.60 0.57
Available phosphoru
(%)
Juo yd) |y guk
( ” ) v 0.53 0.55 0.52 0.53 055 052 053 0.55 0.52
Methionine()
Loyd) Y
( ») o 153 1.60 152 153 1.60 1.52 1.53 1.60 152

Lysine (%)



Cer) 1.01 1.05 1.00 1.01 1.05 1.00 1.01 1.05 1.00
Methionine + cystine
()
doyd) g 43
(1229) 085t 0.25 0.26 0.25 0.25 0.26 0.25 0.25 0.26 0.25

Tryptophan (/)
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* Each 2.5 kg of the vitamin premix contained: vitamin A, 9,000,000 IU; vitamin D5, 2,000,000 IU; vitamin E, 18,000 1U; vitamin K3, 2,000 mg; vitamin B4, 1,750 mg;
vitamin B, 6,600 mg; vitamin Bz, 9,800 mg; vitamin Bs, 29,650 mg; vitamin B, 2,940 mg; vitamin By, 1,000 mg; vitamin B1,, 15 mg; biotin, 100 mg; choline chloride,

250,000 mg; and antioxidant, 1,000 mg.
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** Each 2.5 kg of the mineral premix contained: manganese, 99,200 mg; iron, 50,000 mg; zinc, 84,700 mg; copper, 10,000 mg; iodine, 990 mg; selenium, 200 mg; and

choline chloride, 250,000 mg.
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Table 2- Feed ingredients and chemical composition of the experimental diets for native turkeys from 5 to 8 weeks of age.

Sl dlge
(wey2) AP Yl ¥l £l 0yl Tl ¥ ko Aoy Alo
Feed Treatment Treatment Treatment Treatment Treatment Treatment Treatment Treatment Treatment
ingredients 1 2 3 4 5 6 7 8 9
(%)
C“;’r; 38.0 34.3 36.5 51.3 44.9 47.6 46.5 44.7 47.0
PS5 Lrigms 7.00 5.00 5.00 0.49 0.49 0.49 0.50 0.50 0.50
Wheat bran
b s 41.0 47.7 44.6 35.5 40.5 38.6 40.5 45.0 44.5
Soybean meal
P 3.00 3.00 3.00 0.99 0.98 0.98 1.00 1.00 1.00
Wheat
S xS
@3 0.50 0.50 0.50 4.44 4.88 3.93 1.50 3.00 1.00
Corn gluten
meal
B9 9 2.50 2.50 2.50 0.49 0.49 0.49 0.50 0.50 0.50
Alfalfa meal
by "}”_ 0.50 0.50 0.50 2.96 3.42 3.44 2.00 1.00 1.10
Soybean oil
Bl Oy
Oyster shell 0.90 1.10 1.00 1.08 1.17 1.18 1.10 1.20 1.10
meal
S (63
Slinsd 1.20 1.50 1.50 1.58 1.76 1.67 1.60 1.80 1.70
Dicalcium
phosphate
PURWIRCH Ao
Sodium 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
bicarbonate
F e JoSe
Mineral 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30
premix
JoSs
aielyg 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30
Vitamin

premix
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RN
Salt
—Jl
DL-
Methionine
oud=Jl
L-Lysine
Washed sand

0.31

0.14

0.10

4.24

0.31

0.17

0.10

2.71

0.31

0.15

0.09

3.74

0.31

0.12

0.22

0.00

0.31

0.20

0.29

0.00

0.31

0.29

0.39

0.00

0.31

0.28

0.35

3.25

0.31

0.13

0.18

0.07

0.31

0.13

0.17

0.38

(w2 y3) b0 dnwlxe (gt dlgo
Calculated nutrient composition ()

BB <550
il 2o
» $JBkS)
(5 5k
Metabolizable

energy
(kcal/kg)

PEoSon
(322)
Crude protein
*)
(30 )3) S
Calcium (%)
prom
o> BB
(ae))
Available
phosphorus
)
(0 3) Cigate
Methionine (%)
(20) o2
Lysine (%)
(A0 )3) Cptuagus
Methionine +
cysteine (/)
Obgi
(322)
Tryptophan
%)

2479

23.47

1.00

0.50

0.45

141

0.86

0.22

2479

25.94

1.00

0.50

0.45

1.50

0.95

0.24

2479

24.70

0.95

0.48

0.43

1.43

0.90

0.23

3030

23.47

0.95

0.50

0.45

141

0.86

0.22

3030

25.94

1.00

0.50

0.45

1.50

0.95

0.24

3030

24.70

0.95

0.48

0.43

1.43

0.90

0.23

2755

23.47

1.00

0.50

0.45

141

0.86

0.22

2755

25.94

1.00

0.50

0.45

1.50

0.95

0.24

2755

24.70

0.95

0.48

0.43

1.43

0.90

0.23
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" Per 2.5 kg of the vitamin premix contained: vitamin A, 9,000,000 IU; vitamin D3, 2,000,000 1U; vitamin E, 18,000 1U; vitamin K3, 2,000 mg; vitamin B,, 1,750 mg; vitamin
B, 6,600 mg; vitamin B3, 9,800 mg; vitamin Bs, 29,650 mg; vitamin B, 2,940 mg; vitamin By, 1,000 mg; vitamin B, 15 mg; biotin, 100 mg; choline chloride, 250,000 mg;
and antioxidant, 1,000 mg.

IS 55 o5 e Vo sl o5 (ko A0 2y oS ia Voo pun p S lio APV (s, 5 ko 00 (al 5 o AT+ 5150 ol it lge JaSio p 534S Y10 o

)5 o YO - o0
" Each 2.5 kg of the mineral premix contained: manganese, 99,200 mg; iron, 50,000 mg; zinc, 84,700 mg; copper, 10,000 mg; iodine, 990 mg; selenium, 200 mg; and
choline chloride, 250,000 mg.
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Table 3- Feed ingredients and chemical composition of the experimental diets for native turkeys from 9 to 12 weeks of age

(20,3) STy dlge Vo Vylod  Vjlow €,le 0l olow ™ Ao Lo
Feed ingredients (./) Treat Treat Treatment Treatment Treatment Treatment Treatment Treatment Treatment
9 *) mentl ment2 3 4 5 6 7 8 9
=2 39.00 415 40.0 52.5 55.9 54,7 50.5 55.0 52.8
Corn
PAS (g 7.00 7.00 7.00 0.50 2.00 1.19 3.47 4.00 3.99
Wheat bran
bges s 35.5 30.5 33.0 32.1 27.8 29.2 35.1 30.3 32.9
Soybean meal
i 8.20 8.50 8.20 2.18 251 1.99 2.97 3.00 2.99
Wheat
@50 g s 0.40 0.50 0.40 3.97 3.00 3.98 0.99 0.50 0.50
Corn gluten meal
9% 92 3.00 3.00 3.00 0.50 0.90 0.90 1.98 2.00 1.99
Alfalfa meal
by &9’. 0.50 1.00 1.00 4.47 4.49 4.38 149 1.50 1.50
Soybean oil
S 5 1.00 1.00 1.00 1.09 1.00 1.00 0.99 0.90 0.90
Oyster shell meal
(o ol 53 1.00 0.90 0.90 1.39 1.20 1.39 1.29 1.21 1.20
Dicalcium phosphate
b LS 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
Sodium bicarbonate
e J‘S;‘_ 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30
Mineral premix
**’4;,,,:[:19 JoSs 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30
Vitamin premix
Sos 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31
Salt
O __J' <> 0.13 0.10 0.10 0.08 0.06 0.03 0.11 0.09 0.10
DL-Methionine
Oﬂﬂ_‘J' 0.18 0.17 0.17 0.32 0.29 0.33 0.20 0.20 0.21
L-Lysine
i 317 491 431 0.00 0.00 0.00 0.00 0.49 0.00
Washed sand
(e y5) 20s dnwloo (gide dlge
Calculated nutrient composition (%)
o g CE g g5yl
(pSskS 5> JB5kS) 2565 2565 2565 3135 3135 3135 2850 2850 2850
Metabolizable energy
(kcal/kg)
Pl (g
(Loy2) 21.95 19.86 20.90 21.95 19.86 20.90 21.95 19.86 20.90
Crude protein (/)
WlS Lo yd
Co ( ) ) 0.85 0.77 0.81 0.85 0.77 0.81 0.85 0.77 0.81
Calcium (%)
s B i (1:09)
Available phosphorus 0.42 0.38 0.40 0.42 0.38 0.40 0.42 0.38 0.40
(%)
o gule (Juo yd
o ( ’ .) 040 036 0.38 0.40 0.36 0.38 0.40 0.36 0.38
Methionine (/)
Y (o) 131 117 1.24 131 1.17 1.24 131 117 1.24
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Lysine (%)
Ot F gt (122)
Methionine + cysteine 0.80 0.72 0.76 0.80 0.72 0.76 0.80 0.72 0.76
(%)
Olsit 5 (1))
Tryptophan ()

0.20 0.18 0.19 0.20 0.18 0.19 0.20 0.18 0.19

WO+ B ymoling 0)5 uo Voo v Ko puoling o Madlige dnlg YA« e+ B paling o Malliye dslg Yeooe v Da (poling e Mallipe aslg Qvevens A Geeling : ol nelig JoSo p SolS Y/0 2 *
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Pk Ve oIl oS e YD - LIS oS
* Each 2.5 kg of the vitamin premix contained: vitamin A, 9,000,000 1U; vitamin D3, 2,000,000 IU; vitamin E, 18,000 1U; vitamin K3, 2,000 mg; vitamin B,, 1,750 mg; vitamin
B, 6,600 mg; vitamin B3, 9,800 mg; vitamin Bs, 29,650 mg; vitamin B, 2,940 mg; vitamin By, 1,000 mg; vitamin B, 15 mg; biotin, 100 mg; choline chloride, 250,000 mg; and
antioxidant, 1,000 mg.

VO bl oS e S ke Yoe pgitles 08 (o Qe s ep S o Vet et s ip S AV e+ gy S o Be e al o S o AV ¢ 5ie ol (s Slge JaSie p S5k VIO 2
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> Each 2.5 kg of the mineral premix contained: manganese, 99,200 mg; iron, 50,000 mg; zinc, 84,700 mg; copper, 10,000 mg; iodine, 990 mg; selenium, 200 mg; and choline
chloride, 250,000 mg.
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Table 4- Feed ingredients and chemical composition of the experimental diets for native turkeys from 13 to 16 weeks of age.

Sl dlge
(22,3) Y b Y o Y o £ o 0, ko bow ¥ losi Ao A les
Feed Treatment Treatment Treatment Treatment Treatment Treatment Treatment Treatment Treatment
ingredients 1 2 3 4 5 6 7 8 9
(%)
e 53.0 50.0 51.5 65.6 62.0 63.6 56.5 53.0 54.0
Corn
PAS g 8.00 8.00 8.00 0.50 0.49 0.49 3.50 3.50 4.00
Wheat bran
bgeo s 22.7 27.3 25.0 23.8 26.0 24.5 235 285 25.7
Soybean meal
PS5 4.8 4.8 4.8 0.99 0.98 1.48 7.00 7.00 8.00
Wheat
Oyd yels dlus
Corn gluten 0.50 0.50 0.50 0.99 1.96 1.48 0.40 0.40 0.40
meal
% 5 3.50 3.00 3.00 0.50 0.49 0.49 2.00 2.00 2.00
Alfalfa meal
by f}”_ 0.50 0.50 0.50 0.56 4.42 4.45 2.50 2.50 2.40
Soybean oil
Bluo )D%
Oyster shell 0.60 0.70 0.70 0.89 0.98 0.89 0.80 0.90 0.80
meal
Olawd w._.,‘.lfd.)
Dicalcium 0.90 1.00 1.00 1.19 1.28 1.19 1.00 1.10 1.00
phosphate
PURWRGH W
Sodium 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
bicarbonate
_@.’\“ Jos ] 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30
Mineral premix
‘“‘“L"‘ Je ; 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30
Vitamin premix
Sai
Salt
oo~ Jl 2 031 031 031 031 031 031 031 031 031
DL-Methionine
o=J 0.08 0.08 0.08 0.08 0.29 0.32 0.07 0.05 0.06

L-Lysine
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Washed sand

4.45 3.15 3.95 0.00 0.00 0.00 1.78 0.07 0.69

(w2 43) b dnwle gk dlgo

Calculated nutrient composition (7.)

BB 55

e
» d)Jlgﬁlﬁ'{) 2650 2650 2650 3239 3239 3239 2945 2945 2945

(P oks

Metabolizable
energy (kcal/kg)

Pl Ofon
(322)
Crude protein
)
oS’ (A2)2)
Calcium (/)

17.15 18.95 18.05 17.15 18.95 18.05 17.15 18.95 18.05

0.68 0.75 0.71 0.68 0.75 0.71 0.68 0.75 0.71

oo B jiud
(12,2)
Available
phosphorus (/.)

0.34 0.38 0.36 0.34 0.38 0.36 0.34 0.38 0.36

(M0,3) oo
Methionine (/)

0.32 0.35 0.33 0.32 0.35 0.33 0.32 0.35 0.33

oY (1o9)
Lysine (/)

0.90 1.00 0.95 0.90 1.00 0.95 0.90 1.00 0.95

(222)
Methionine +
cysteine (/)

0.59 0.65 0.62 0.59 0.65 0.62 0.59 0.65 0.62

(10)) o gio
Tryptophan (/)

0.16 0.18 0.17 0.16 0.18 0.17 0.16 0.18 0.17
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= Each 2.5 kg of the vitamin premix contained: vitamin A, 9,000,000 1U; vitamin D3, 2,000,000 IU; vitamin E, 18,000 IU; vitamin K3, 2,000 mg; vitamin B4, 1,750 mg;

vitamin B, 6,600 mg; vitamin B3, 9,800 mg; vitamin Bs, 29,650 mg; vitamin B¢, 2,940 mg; vitamin By, 1,000 mg; vitamin B;,, 15 mg; biotin, 100 mg; choline chloride,
250,000 mg; and antioxidant, 1,000 mg.
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™ Each 2.5 kg of the mineral supplement contained 99,200 mg of manganese, 50,000 mg of iron, 84,700 mg of zinc, 10,000 mg of copper, 990 mg of iodine, 200 mg of
selenium, and 250,000 mg of choline chloride.
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o) o Rabie (D'Alfonso et al., 1996) .ail oad 0,83 o oy Bios (5] 5D Sygody b oad @)l ass ales
oMl Glekily d9sr 9o p S 9hS 53 IS TV e 4 ¥V e+ lope omdgilio (6551 gaw (Al &S 20,8 (B)155 (V) 1)
Rabie ) 15,55 )13 (gl stae 8l Cov (55 Gl g o 2lod 0ig «Shss Bpae oS o3 05 (2365 sl )3 (555 1
a5 o iy ORI @ iy 0Sole (Bpae Sl e p 6y dae 13U 0 (B9 daw izen (et al., 2010
&S Wlodhy ol Sldllas 3y )b cislles (Mohiti-Asli et al., 2012) clidiss gols b as 5,16 (65,5] B pne ylolly 9 STyes
caponll 8L olyad oulo 395 31 SUigal Ll Jumsiiy o381 Ulato g 395505 8> Sal33l b Slgi oo o pS g g S2o138
RODES ) cusl 48,5 )13 drgi 3,90 Sligal )Ll (2als” (sl (clapiss sloylSal, 5l (o plgioas oy pbo iy s ialS
oy (B ORI L &S g psbodr (P<+/20) cubl SIS abim g (uBan Bpae plodly 2 s osine L s o(et al., 2007
aliseo gglaw 45 253,515 (Vgaz) <8l il Shes ause g (BalS )b sne ysbas (89 B pas (lel, P34 PL
5 &5 gaw Blite Sl ez (bl og: i8035 sl pe St b5 copd p )laistne 8T 0 pjlug S g (55
b cov Slygs has cups 4 1 (Mahdizadeh & Ebrahimi, 2016) s¢s s dxe 55 (63,5es Gliv 0> pb piig
@l b &S ol plis pials 4 e op pls (1S9 803 QI Shgs Jas cups (Jy 855 )18 pl iy p iliie gglaw
5 059 Uil 5 Bpas Slygd ke p ()l eyl 0y jlug o gw (55l aw cuils cillae (Hesabi Nameghi, 2012)
(P<+/-0) cusl S1ygs aijm g (555l Bpae losily 1 (ilaisine U g 208 (Big Bpae ok § g a5 o
g o -8l il Slygs aiza g (il ()b gine sk 4 (5l Span plosil) B3 4 By jloja (55 Glli8l L Sisysbas
sl s ooy & (6 gty 45 o s 0y (65 B b casliste (i b 1y Syd B pian 095 (65l Slolinl el sl
(Classen, 2017) 3L olyoa Sy Gpae (ill b oy (555l JialS g S|y Brae (12l b op (6550) (ial38l 950
Moy pasuie Sl @l (g maw s 9 390 S|hgd Bpuan 0ailS s (Lol Jole 0y (51 adly Joliie 0y oS (5yg0
card iy GRIB Shss ke gl stme 5 epr g cdaw onizeen (Classen, 2017) cuils 4y, (bpas Shss
Arab Abousadi et al., 2005; Nahashon et al., ) mls L a5 culy Slygs anie 9 (6550 Bpae by g Shyss Jas
3 Gl 0395 LSS jaubo 3, Sles 9 STyed Bruan y opn (piigy adaw il o)) Calisre Cldllas (slaadl o) cdlles (2005
039 «Shsd Spas (o iy (I LISRSS Glagse 3 opx plsie (iSon gdaw R (YY) o) Sen 5 ShIM adllas
halo3l Lol & W55 oo 0 (g caw yeds 41 el gowly & Amd 0 LS gl cl g1 olyad € 10058 A5 A0 )3 g £35S
95 Bpao (ol (sl stme U oy gy o SRl ASL Aty (Sl 35 olse s 5 atesl (slasl Jols 5 o
3 2l ialS (il sine ysbar oBign Bpas latly PB & PL ) u5ig s s Gialj3l b S s psboas o(P < 0.05) el
e lakly STy A5 b 339 i1l o b pmn STygs ke ()b sine 3B 0y (g g (651 Chlisee o lize
Oy Slalllas &y 0)Ls1 L (V42Y) Thayer 4 Dunkelgod (¥ Jsis) cusls (8 pae Slysd auia g (uspm Bpas ylolly (55
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Table 5- Effects of different dietary energy and protein levels on performance and energy and protein utilization efficiency of native Azerbaijan

turkeys from 0 to 4 weeks of age.

2 Sl S anja

. ) . A5 Loy . ) Bpae lasil
clil) Jolse (Brae St Syl s S3l Spas plosily O Ll p Sk
(k! (¢5) ~ A VAT ot G A
. ) dP' ) 059 Feed * If £ Protein (pS kST plog)
actors (main  Feed intake . - Energy utilization utilization Feed cost per
effects) (9) (p5) conversion efficiency (g/kcal) .- i i
ratio (FCR) efficiency (£)  kilogram of weight
gain (Toman/kg)
35
Energy
E1 854.6 255.8 3.34 125 11 49948.6°
E2 843.8 248.9 3.39 11.1° 11 53110.3°
E3 846.7 256.4 331 10.3¢ 11 57146.2°
SEM 9.02 3.25 0.042 0.145 0.014 654.4
d’(';f“: 5')‘“’ 0.697 0.244 44 0.000 0.402 0.000
value
Protein
P1 843.1 253.6 3.33 113 1.2 51773.1°
P2 855.8 253.3 3.38 112 1.1b 53704.1%
P3 846.31 254.1 3.33 113 1.1b 54728.0°
SEM 9.08 3.25 0.042 0.145 0.014 654.4
d)(bu'“l" 3;““’ 0.602 0.984 0.639 0.723 0.001 0.031
p.value
Do il 3l
Interaction
effects
(E1P1) ) 847.8 251,12 3.39 123 12 49143.4
(E1P2) Y 860.3 260.8% 3.30 126 11 49417.9
(E1P3) ¥ 855.7 255.6%¢ 3.34 124 11 51284.4
(E2P1) ¥ 831.4 248.5%¢ 3.34 11.2 12 51221.6
(E2P2) 875.0 258.1%¢ 3.39 111 11 52607.5
(E2P3) 5 825.18 240.1° 3.44 10.9 11 55502.1
(E3P1) Y 850.00 261.4° 3.25 105 12 54954.4
(E3P2) A 832.32 241.2% 3.45 9.9 11 59086.7
(E3P3) 4 858.04 266.7 3.22 10.6 11 57397.5
SEM 15.74 563 0.073 0.251 0.024 11335
‘5)("6’“"’ 5;““ 0.245 0.029 0.262 0.317 0.249 0.299
p.value

YEI5 NOIVY ool iy 4 P3 g (40L5) P2 PL sl 0y jlog Cdgus 6550 p)T5hS ) (5 SISk YAYS 5 Y55+ YYAF gols s 5 4 E3 o (anl3) E2 EL iz

ol 0 > ?B Oy o )d yv/ay

Note: E1, E2 (control), and E3 contain dietary metabolizable energy levels of 2394, 2660, and 2926 kcal/kg, respectively. P1, P2 (control), and P3 contain
dietary crude protein levels of 25.27%, 26.60%, and 27.93%, respectively
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Table 6- Effects of different dietary energy and protein levels on performance and energy and protein utilization efficiency of native Azerbaijan
turkeys from 4 to 8 weeks of age.

Shgs . . . . )
<3l Jelgs u'é Oy 38 s oy Sipl Spae lor, Spae losl PSS o sl S auje
).AAA _ . = . < - . - . a
(] () (p5) Shes (kS 2 p5) (32)3) oS (p5 ST pleoss) 035 Sl3#)
Factors (main 24 Body weight ~ Feed conversion Energy utilization Protein utilization Feed cost per kilogram of
effects) . tFied( ) gain (9) ratio (FCR) efficiency (g/kcal) efficiency (%) weight gain (Toman/kg)
intake (g
sixl
Energy
E1l 2768.3 587.8 472 8.52 0.9 68449.9°
E2 2597.7 541.6 4.82 7.5° 0.8 73959.2°
E3 2608.2 539.1 4.87 6.8° 0.8 80873.4%
SEM 0.080 78.82 24.812 0.121 0.121 1269.87
Sy gl 0.422 0.256 0.317 0.00 0.765 0.00
(p.value)
Protein
P1 2616.0 542.6 4.84 7.5 0.92 73363.2
P2 2669.1 561.3 4.79 7.7 0.8® 74186.5
P3 2689.2 564.7 4.79 7.7 0.8° 75732.8
SEM 78.82 24.812 0.080 0.014 0.014 1269.87
SoPisine gl 0.797 0.797 0.845 0.491 0.005 0.425
(p.value)
Jlaze el 3l
Interaction
effects
(E1P1) \ 2593.3 538.0 484 8.34 0.9 68498.8
(E1P2) ¥ 2853.8 614.8 4.64 8.7 0.9 67252.6
(E1P3) ¥ 2857.8 610.7 4.68 8.6 0.8 69598.2
(E2P1) ¥ 2594.2 533.3 4.88 74 0.9 74759.7
(E2P2) & 2653.8 560.7 4.76 7.6 0.8 71840.3
(E2P3) # 2545.0 530.7 4.82 7.5 0.8 75277.5
(E3P1) Y 2660.5 556.3 4.820 6.9 0.9 76830.8
(E3P2) A 2499.4 508.3 4.96 6.7 0.8 83466.7
(E3P3) 4 2664.8 552.7 4.85 6.82 0.8 82322.7
SEM 136.52 42.97 0.139 0.209 0.024 2199.48
Sl gl 0.530 0.629 0.741 0.739 0.772 0.290
(p.value)
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Note: E1, E2 (control), and E3 diets contained 2,480, 2,755, and 3,031 kcal/kg of metabolizable energy (ME), respectively. P1, P2 (control), and P3 diets contained 23.47%,
24.70%, and 25.94% crude protein (CP), respectively.

oS 9 Uiy Gl (Bras Shed) o Ses Slas g9y 2 bl Sl g 56590 55l Bl ol S (:Sbe duslie
Joie 5> (Suan W B A g ol cogr slapysalip: 5 STyss diajm 5 (g 555l B pae Glodily 5 (Shs Joas
S L5 copd 9 059 Gl (B pas STy e ()l ne 15U 0y Loy Cd g (555 i 295 o0 010lo ¥
b oS spsl 4 P<e/+0) 3, Slygs dinja g (553l o plokly p (s)laiine ;b Jg 28 (g Bypae lodily g
dapp g il (G dne yobdr (Gl Bpae pletly (¥ Jgde (8l Cuond mudei) B3 & B2 oy (o35l (I8l

3,3 cillas (Nahashon et al., 2005; Arab Abousadi et al., 2007) csla yiolojl gl b a8” cdl jiol53l STyg5
2 Bogelie SThgs hasd cuyd 9 45 p oy ulon 9 55l st golaw I o) b (VA0Y) S o Carter
Pl Shed Jas copd 9 08y 350 o> Ve @ W jlopa (ng gdaw (al33l &5 60,8 ()15 (Saaa VLA (e



Sl jlie p ()ls sime 5 oy e paw e (Carter et al., 1957) cuils ol yon 4 45,5 sl 90y
a3 5 g Bpae ekl y (5)sne U g @) (G5l Gpae oty 5 Shgd s copd (i GRIF
Spae glesily (V' Jodo (8l Cond gudgs) P3 4 PL jlopa (ngn Gl b aSpslo & (P</00) 3l STygs
4> 51 (Mahdizadeh & Ebrahimi et al., 2016) .cél yilidl (51> sz yob & Bpne Slygs aljn o yidlS piigy
PB- g oy SRal381 b SThgs s b g 2855 )18 pls (g chlisee gl 8b v Shgs s o s
Cilisee polaw Jlite 5 .cuily cillas (Hesabi Nameghi, 2012) (cla islos] gl b a8 sl jlis jzals & bl oy
(3Pl Byan plosil) Sl L capd iy SRl (dpan Shigs e (g )bsine b e (o 5 5yl
(¥ J9i2) 38 (Bpae Shgs aij 5 (g Spae plosil)

9 0y OIBl (Bpae Shgd) o3,es Slio g9y 2 Jlite Sl g (6S9p (5l e gslaw Sl (50lke dnlie
S V8 BAY o Lol e slaygeliy 13 STy i g gy (5l Bpae plotl) 5 (SThss has cups
Cord 9 039 1Pl g Bpae Shisd ke (5l e b oy jlog Cog (55l aw o Amd e (LS T Jgi
& (P<e/+0) 2l Sygs aiysm g (5l Do lokily 2 (s)bosine U g 2,8 B Bpae ploily 5 Shyss Jas
94l 6y xe yobo 4 (555l Bpan Glosily (F Jgda 5l Cuond zdei) Bs 4 Ba jl o (6551 Gl L &S50k
o3 55 B3l g WS oo Bpae Slygs g3 (65l Clalin] el sl Epo 253,531 il ualibl STos 4 s
3 Gplie 90 Shgd Bpae Gl cuw oy GIpl GEBE pSe g 29800 St Spas (S o
391 Slygd B yuao 008 st ol oo 0y (6553l by (ylg50 0 S 5000, (Mahdizadeh & Ebrahimi, 2016)
.(Jalaludeen & Ramakrishnan, 1989) c.uils ailjsy (B pas Slygd jlade j castin bl pb &gy aaw yusd o
Spas ekl g Shp Ll capd 5 0ig 1Bl g Bpae g ke ()b sine 18l o g caw cnien
s Gl b A5 gpsbas (P<e/-0) cudlsy Sy atyzm g g Bpae plakl p (6)bine 18T Jy el (555
b & (Spae Shgd diza g Gl 0Son Spae okl (¥ Jgda 08l Cond mo95) P3 4 PL jloy> (S5
5 gy ilisce zolaw y5b dinej ;> (VAOY) Ko o Ferguson (slaasdl b odelcunsds guls .cély jials )l ine
93 I ooy o adllae () 3 A g psboas il Slgten bappgelipar e SThod (oS g 45) 2 o (55
OhBen 5 Shim (claall b zls cnl (Jlcnll 039 ol jon STygs Bpan (Al g 0y (a1 Sl 55 5 5V
Sty 0% 09 » O e )3 oy P (g o st oSyt 1B Slyen iS50 sl ye )3 (V1Y)
S e s )ogine b oy (s g 5l e polaw Blite Sl cutly ()b gine Bl 63,Skes (slaasls
922l (Bpae Shgd abja g (5890 Bpae okl (555l Bpae Glosily SThg has b «0)jg Gl 3l (B pan
¢



AD 516500 5 Gl sollolis GUEL /...az g2 0, SUak 4y 0 i pudi's 30 § ()] Alito 2glanws yud b (g 4 cols)

(4282 VY B A) o 53 Gyl sogr sloygalis 13 i 5 6501 Bpae Glosily 93 ,Slas (g 5 (55 il gl SIS -V Jgoa
Table 7- Effects of different dietary energy and protein levels on performance and energy and protein utilization efficiency in native
Azerbaijan turkeys from 8 to 12 weeks of age.

Shes Y9 Uil ‘ ‘ . ‘
ol gl) Jelse u ot ‘}:“s b SiPl Spae los, Spae olosy PSS o sl S auje
e : c " < SR
(o PR S IS ers) (eplodin  (pSSlol) oy o
Factors (main 24 wei %It Feed conversion Energy utilization ~ Protein utilization ~ Feed cost per kilogram of
effects) . Feed 19 ratio (FCR) efficiency (g/kcal) efficiency (%) weight gain (Toman/kg)
intake (g) gain (g)
sinl
Energy
El 2880.0 720.0 3.99 9.82 1.2 65140.3°
E2 2500.0 660.0 3.80 9.32 13 65268.3°
E3 2630.0 680.0 3.83 8.4° 1.3 72366.9°
SEM 178.00 40.00 0.078 0.191 0.028 1410.65
Shuegas g 0.540 0.215 0.00 0.257 0.002
(p.value)
Protein
P1 2790.0 730.0 3.79 9.3 1.32 64466.9°
P2 2660.0 690.0 3.81 9.3 1.32 66432.4°
P3 2560.0 640.0 4.01 8.8 1.1° 71876.3%
SEM 178.00 40.00 0.078 0.191 0.028 1410.65
SPiimeghe 68 0.248 0.127 0130 0.00 0.005
(p.value)
Dlize il 3l
Interaction
effects
(E1P1)» 2680.0 690.0 3.87 10.1 13 62007.8
(E1P2) ¥ 3240.0 800.0 4.05 9.6 1.2 65858.6
(E1P3) ¥ 2710.0 670.0 4.04 9.6 11 67554.4
(E2P1) ¥ 2600.0 700.0 3.74 9.4 13 62252.6
(E2P2) o 2580.0 700.0 3.67 9.6 13 63099.3
(E2P3) # 2320.0 580.0 3.98 8.8 11 70453.22
(E3P1) Y 3080.0 810.0 3.78 8.5 13 69140.2
(E3P2) A 2180.0 580.0 3.71 8.7 13 70330.3
(E3P3) 4 2640.0 660.0 4.00 7.8 11 77621.2
SEM 307.00 69.00 0.135 0.331 0.049 2443.33
SPimeghe g oy3 0.205 0.738 0.707 0.775 0.776
(p.value)

YVAY 8715 XOIVY ol s 4 P3 g (walis) P2 PL .cunl 0y jlug Clow (5550 p)SolS )3 (6 JS6LS YAYE o ¥EF+ IVAF (gols iy & E3 5 (a0ld) E2 El sy

sl 0y plE g5 duoyd
Note: E1, E2 (control), and E3 diets contained 2,394, 2,660, and 2,926 kcal/kg metabolizable energy, respectively. P1, P2 (control), and P3 diets contained 25.27%,
26.60%, and 27.93% crude protein, respectively.
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Table 8- Effects of different dietary energy and protein levels on performance and energy and protein utilization efficiency in native
Azerbaijan turkeys from 12 to 16 weeks of age.

e T 2 sl Shss aiye
<ll) Jelgs e S ut"')s e £5) S35 Grae plosily Spae glosil 059 Lial3dl p S shs
(Lo (+5) AR e (65545 » (o53) (52 (0,55 o)
Factors (main Feed intake wei zt Feed Energy utilization Protein utilization Feed cost per
effects) (@ gaing(g) convet_rswn efficiency (g/kcal) efficiency (%) kilogram of weight
ratio :
(FCR) gain (Toman/kg)
3y
Energy
El 4257.9 1026.6 4.15 9.1% 13 76872.8%
b
E2 4346.8 1031.1 4.29 79 13 85602.7°
E3 4478.7 1043.5 4.29 7.2 13 94716.8°
SEM 190.790 43.850 0.050 0.096 0.016 1017.287
S s pdaw
(p.value) 0.717 0.887 0.108 0.00 0.125 0.00
Protein
P1 4183.7 981.9 4.26 8.1 1.2¢ 87888.0%
P2 4381.5 1026.2 4.27 8.0 1.3° 86261/6%
P3 4518.2 1075.0 4.20 8/1 1.42 83042.9°
SEM
190.790 43.850 0.050 0.096 0.016 1017/287
S sme pdaw
(p.value) 0/475 0.345 0.625 0.660 0.00 0.011
Do il 3l
Interaction
effects
(E1P1) N 3896.5 972.5 4.01 9.4 13 75615.9
(E1IP2) Y 4557.7 1074.3 4.27 8.9 13 78931.4
(E1P3) ¥ 4319.7 1032.8 4.18 9.0 14 76071.6
(E2P1) ¥ 43475 984.5 4.42 7.7 1.2 89664.3
(E2P2) O 4140.8 956.0 431 7.9 13 85701.3
(E2P3) & 4552.0 1097.7 4.15 8.2 14 81442.4
(E3P1) Y 4307.2 988.7 435 7.1 1.2 98383.8
(E3P2) A 4446.0 1047.3 423 7.3 13 94152.1
(E3P3) 4 4683/0 1094.5 4.28 7.2 14 91614.6
SEM 330.459 75.950 0.087 0.167 0.028 1761.993
S e 0.747 0.814 0.099 0.076 0.118 0111
(p.value)

YOIRE YEIY SYIEY ols oo y3 4 P g (46L5) P2 e PL .l o oy Cdgw (65l p)SshS )3 (o )56l Yo¥Y 5 YVOO N¥A (gols iy 4 E3 g (w0ld) E2 El iy
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Note: E1, E2 (control), and E3 diets contained 2,480, 2,755, and 3,031 kcal/kg metabolizable energy, respectively. P1, P2 (control), and P3 diets contained 23.47%,
24.70%, and 25.94% crude protein, respectively.
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Gypao lobly 5 (Shsd s copd 5 (13 Sl g Bpae Shss ik U 0 jlug g (g5l e oS a2 e
o (5551 I3l b &S (s pobo 4 (P<+/+0) cutly Sygs aia g (5551 B ol o syl stne b (g Cudlis gy
256 o Sy e eizpan 8l Gl STyss dizjn 5 oialS (55biine s5b & 555 Bpmo losly Es 4 B
Olely 2 s lsime b g il (53l Bpae okl § (Shyss s g iy SRl s Sgs e 2 (6l ime
gy Bpae Glokily Ps 4y Prjloye (utign (il b & (gygb 4 (P<e/00) cusly Sygs ausm g opligy by
2 Solstne 15U 0y g 5 (6551 Ciliseo ol Blite 1.8l (I3 (6 )b sine sgboty (Bpae SIyp abja 5 hals
Erae Sl duia (ogn Spas (ledly (5l Bpae Glesily ( St b cupd iy LIl (S pas S| ke
@35 6l 0 B lajlos Sl «Shgs auja 5 (uSan 9 S35 Bras pledily (99 )ire 4 a2 b cnlply cuily
il o i (ke Aulie 33,5 o gy 0 5 ) (sl jlous Tuleg 5 0352 48 pots (350 (S VY B A (sl guldy
Span losily o (Shed Jad cure 0jy Gl (Srae Syed) o3 es Clao 55y 2 Jlite Sl g (B9 5y
sy 890 (553 s & a3 g0 L5 (Shn VP WY o oloml)3] (o slogialiny o STy asm g 0By 5 55
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STy Jabo 2 (5l sim0 b 0y (g o izren 2l I8l ST abje g (ialS (5o siae oty (651 B yuaae
5 o9 Bae plakil) p )lsine b g il (55l e losily 5 (St s s 5 (j SRl g Bpae
i g ol 0eSen Bpae plesily P34 Pojlope 0Ssn adaw (I & sk 4 (P<+/+0) cutly STyos 4o
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