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Article Info ABSTRACT
Avrticle type: This study demonstrated that the responses of native Azerbaijan turkeys to dietary
Research Article metabolizable energy and crude protein levels varied according to growth stage and

the trait evaluated. At 17-20 weeks of age, increasing dietary energy significantly

reduced energy utilization efficiency, whereas increasing dietary crude protein

significantly decreased feed intake. Most other performance and carcass traits were

unaffected, although dietary energy significantly influenced wing yield. At 21-24 weeks
Avrticle history: of age, dietary energy significantly affected energy utilization efficiency and feed cost
Received: 17 June 2026 per kilogram of weight gain, while dietary crude protein significantly influenced protein
Accepted: 13 September 2026 utilization efficiency and breast yield. No significant energy x protein interactions were
Published online: Summer 2026  Observed for the evaluated traits at either growth stage. Based on these findings, dietary
levels of 3.050 kcal metabolizable energy/kg and 17% crude protein for turkeys aged
17-20 weeks, and 3.130 kcal metabolizable energy/kg and 12.7% crude protein for
turkeys aged 21-24 weeks, are proposed as stage-specific recommendations under the
conditions of this study. Further research evaluating growth performance, feed costs,
carcass composition, and essential amino acid adequacy is needed to validate the
economic benefits of these dietary recommendations and establish the precise
nutritional requirements of native Azerbaijan turkeys.
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Extended Abstract

Introduction

The nutritional requirements of turkeys change with age, making appropriate dietary energy and protein levels important for
maintaining optimal growth performance and feed efficiency. Dietary energy affects feed intake and nutrient utilization, while
protein is essential for tissue growth and body development. The requirements for these nutrients may vary depending on the
growth stage and characteristics of the turkey population. Most nutritional studies have focused on commercial turkey strains,
and their recommendations may not be directly applicable to native populations. Native Azerbaijan turkeys may differ from
commercial strains in growth rate, body size, and carcass characteristics. However, limited information is available on the
appropriate dietary energy and protein levels for these turkeys during the growing period. Therefore, evaluating the effects of
different dietary energy and protein levels is important for improving nutrient utilization and production efficiency. The present
study was conducted to investigate the effects of different levels of dietary metabolizable energy and crude protein on growth
performance and carcass traits of native Azerbaijan turkeys from 17 to 24 weeks of age.

Methods

The experiment was conducted to evaluate the effects of different dietary metabolizable energy and crude protein levels on the
performance and carcass traits of native Azerbaijani turkeys. Performance parameters, including live body weight, body
weight gain, feed intake, feed conversion ratio, energy and protein utilization efficiencies, and feed cost per kilogram of body
weight gain, were measured or calculated. At two age stages, two birds (one male and one female) with body weights close to
the group average were selected from each replicate and slaughtered after 12 h of feed withdrawal. Carcass traits included
carcass weight, dressing percentage, breast and thigh weights and percentages, wing weight, internal organ weights, and
abdominal fat percentage. Data were analyzed using the GLM procedure of SAS version 9, based on a completely randomized
design with a 3 x 3 factorial arrangement. The main effects of dietary metabolizable energy and crude protein, as well as their
interaction, were evaluated. Mean comparisons were performed using Duncan’s multiple range test when treatment effects
were significant. Statistical significance was declared at P<0.05.

Results

The effects of dietary metabolizable energy and crude protein levels on the performance and carcass traits of native
Azerbaijani turkeys were evaluated at 17—20 and 21-24 weeks of age. During weeks 17-20, dietary energy level significantly
affected energy utilization efficiency, whereas crude protein level significantly influenced feed intake. Increasing dietary
energy reduced energy utilization efficiency, while higher crude protein levels were associated with lower feed intake. During
weeks 21-24, dietary energy significantly affected energy utilization efficiency and feed cost per kilogram of body weight gain,
while crude protein level significantly influenced protein utilization efficiency. Body weight gain and feed conversion ratio
were not significantly affected by dietary energy or crude protein levels during either period. Most carcass traits remained
unaffected by dietary treatments at both ages, although dietary energy significantly influenced wing percentage during weeks
17-20. During weeks 21-24, dietary crude protein significantly affected breast percentage, with the intermediate protein level
producing a higher value than the lowest level. No significant energy x protein interaction was observed for performance or
carcass traits in either period. Overall, the results indicate that increasing dietary energy or crude protein did not consistently
improve growth performance or carcass yield, highlighting the importance of balancing nutrient supply with the nutritional
requirements of native Azerbaijani turkeys.

Conclusion

The results indicated that the responses of native Azerbaijan turkeys to dietary metabolizable energy and crude protein levels
depended on growth stage, with no significant interaction between these factors. Diets containing 3.050 kcal/kg metabolizable
energy and 17% crude protein for 17—-20-week-old turkeys, and 3.130 kcal/kg metabolizable energy and 12.7% crude protein
for 21-24-week-old turkeys, are recommended as proposed dietary levels; however, further studies are needed to confirm their
economic superiority.

Keywords: Carcass traits, Crude protein, Energy and protein utilization efficiency, Metabolizable energy, Native Azerbaijan
turkey
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Table 1- Feed ingredients and chemical composition of the experimental diets for indigenous turkeys from 17 to 20 weeks of age.
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;:eed ’ Treatment  Treatment Treatment Treatment Treatment Treatment Treatment Treatment Treatment
) ) 2 3 4 5 6 7 8 9
(/) ingredients
<=2 56.8 54.5 56 66.41 64.21 63.88 61 60.81 61
Corn
PRS g 8.5 8 8 0.99 0.98 0.99 5 3.99 4
Wheat bran
by xS 16.2 20 18 11.93 16.23 13.35 17 20.93 19.4
Soybean meal
pAS
8 8 8 7.95 59 8.11 5 4.98 5
Wheat
o5 s
& 0.5 0.5 0.5 3.98 4.23 3.96 0.5 0.5 0.5
Corn gluten
meal
g )5 3 3 3 1.49 0.98 1.98 35 3.49 0.5
Alfalfa meal
by 029 ) 0.5 0.5 0.5 4.47 452 455 3.6 2.79 3.2
Soybean oil
Bl )39.3'
Oyster shell 0.7 0.7 0.7 0.8 0.89 0.89 0.7 0.7 0.6
meal
MMK <2
Ol 0.5 0.6 0.5 0.89 0.98 0.89 0.9 0.9 0.90
Dicalcium
phosphate
Sodium 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
bicarbonate
Sne oS
*Mineral 0.30 0.30 0.3 0.30 0.30 0.30 0.30 0.3 0.30
premix
wpoliyg JoSs”
“Vitamin 0.30 0.30 0.3 0.30 0.30 0.30 0.30 0.3 0.30
premix
Sas
031 0.31 031 0.31 0.31 0.31 031 0.31 031
Salt
oo — Jl o
DL- 0 0.02 0.02 0 0 0.2 0.01 0 0
Methionine
ﬁ’*'}*y__J‘ 0.05 0.05 0.04 0.17 0.17 0.3 0.09 0 0
L-Lysine
s (b 433 321 3.82 0 0 0 1.78 0 0.98

Washed sand

Jioy3) 04 duwlre (gdie 3
) 23 9

Calculated nutrient composition (/.)

JB 5l
e i
3 s J5kS)

(5 5ks

Metabolizable 2736 2736 2736 3344 3344 3344 3040 3040 3040
energy

(kcal/kg)
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P gy
(32,9)

Crude protein
(%)
(30 )3 S’
Calcium (%)
s
oo s BB
(122) 0.29 0.32 03 0.29 0.32 03 0.29 0.32 03

Available
phosphorus

(%)

(3o ) gete

Methionine 0.23 0.25 0.24 0.23 0.25 0.24 0.23 0.25 0.24
*)

(2252) Y

Lysine (%)

14.89 16.46 15.68 14.89 16.46 15.68 14.89 16.46 15.68

0.59 0.65 0.62 0.59 0.65 0.62 0.59 0.65 0.62

0.72 0.8 0.76 0.72 0.8 0.76 0.72 0.8 0.76

(1059) oteses 05 0.55 052 05 055 052 05 055 052
Methionine +

cystine (%)

(10)) o gio

Tryptophan 0.14 0.15 0.14 0.14 0.15 0.14 0.14 0.15 0.14
(%)

595 (Jb)) Coosd

Daily cost 18550 19430 18980 21300 22240 22500 20790 21240 20980
(IRR)
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*Each 2.5 kg of the vitamin premix contained 9,000,000 1U of vitamin A, 2,000,000 1U of vitamin D3, 18,000 IU of vitamin E, 2,000 mg of

vitamin K3, 1,750 mg of vitamin B1, 6,600 mg of vitamin B2, 9,800 mg of vitamin B3, 29,650 mg of vitamin B5, 2,940 mg of vitamin B6,
1,000 mg of vitamin B9, 15 mg of vitamin B12, 100 mg of biotin, 250,000 mg of choline chloride, and 1,000 mg of antioxidant.
*Each 2.5 kg of the mineral premix 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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Table 2— Feed ingredients and chemical composition of the experimental diets for indigenous turkeys from 21 to 24 weeks of age.

e g
(309) Vs Yles ¥l ¥ Lo 0,loss 5 o Yl Ayl Ulos
’ Treatment Treatment Treatment Treatment Treatment Treatment Treatment Treatment Treatment
Feed
i ) 2 3 4 5 6 7 8 9
ingredients (/.)
<2 485 47 54.8 72.54 70.19 67.76 64 62 63
Corn
PAS g 12 12 10 0.99 0.99 1.96 6 7 8.5
Wheat bran
L s’ 8 12 8.8 7.95 8.7 6.87 10 133 11
Soybean meal
PS5 20 18 15 6.96 6.92 9.82 9 8 8
Wheat
S)d oplS dlus
Corn gluten 0.5 05 1 2.58 4.45 3.54 0.5 05 0.5
meal
a9 539 35 35 35 0.99 0.99 2.95 3 3 3
Alfalfa meal
by 0E9) . 1.9 0.2 1 5.27 5.04 5.01 3.9 4 4
Soybean oil
Bl )b%
Oyster shell 0.5 0.5 0.6 0.79 0.79 0.59 0.6 0.6 0.5
meal
Oland oS’ (60
Dicalcium 0.1 0.8 0.3 0.70 0.79 0.39 0.4 05 0.4
phosphate
Sodium 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01 0.01
bicarbonate
U"m J . 0.30 0.30 0.3 0.30 0.30 0.30 0.30 0.3 0.30
Mineral premix
f"f’hﬁf_“] ) 0.30 0.30 0.3 0.30 0.30 0.30 0.30 0.3 0.30
Vitamin premix
S
0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31 0.31
Salt
osisie = Jl o> 0 0.2 001 001 0.01 0.01 0 0 0
DL-Methionine
‘;’*')'*'Y__Jl 0.12 0.3 0.3 0.3 0.23 0.2 0.07 0.07 0.07
L-Lysine
s O 3.96 4.08 3.77 0 0 0 161 0.11 0.11
Washed sand
(Mo )) 04 dloo (gdae lgo
Calculated nutrient composition (/.)
B 550
e
2 & HEks) 28215 28215 28215 34485 34485 34485 3135 3135 3135
(p55ks
Metabolizable
energy (kcal/kg)
B g (Ao ))
Crude protein 12.64 13.97 13.3 12.64 13.97 13.3 12.64 13.97 13.3
)
S (10,2)

Calcium (/) 05 0.55 052 05 0.55 052 05 0.55 0.52
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(225)
Available
phosphorus (/.)

0.25 0.28 0.27 0.25 0.28 0.27 0.25 0.28 0.27

gk (d0,9)
Methionine (/.)
oY (1)
Lysine (/.)

0.23 0.25 0.24 0.23 0.25 0.24 0.23 0.25 0.24

0.59 0.65 0.62 0.59 0.65 0.62 0.59 0.65 0.62

(+2)
Methionine +
cystine (/)

0.41 0.45 0.43 0.41 0.45 0.43 0.41 0.45 0.43

Olgi 5 (1))
Tryptophan (/)

0.12 0.13 0.12 0.12 0.13 0.12 0.12 0.13 0.12

“‘“3 (J) 39 17930 18960 18140 21020 21290 20100 19620 20420 20020
Daily cost (IRR)
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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 1U; vitamin K3, 2,000

mg; vitamin B1, 1,750 mg; vitamin B2, 6,600 mg; vitamin B3, 9,800 mg; vitamin B5, 29,650 mg; vitamin B6, 2,940 mg; vitamin B9, 1,000
mg; vitamin B12, 15 mg; biotin, 100 mg; choline chloride, 250,000 mg; and antioxidant, 1,000 mg.

**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- Effects of different dietary energy and protein levels on performance and energy and protein utilization efficiency in native
Azerbaijan turkeys (17-20 weeks of age).

. . 5 o]
Bl e Sl oS sl ol ::“’) o 2 ly Shes 4o
_ _ 2 235 - 3) 59y g e
(be! (p5) (r5)  Feed conversion (PSS 2 s JU5kS) oI (J) s ol e Ssks
Factors (main Feed intake Weight ratio (FCR) Energy utilization utilization Feed cost per kg of
effects) (9) gain (g) efficiency (kcal/kg) efficiency(/) weight gain (Rials)
iy
Energy
El 4951.3 664.5 7.69 4,92 0.9 146084.7
E2 4959.5 704.9 7.17 4.7% 0.9 150389.6
E3 4968.7 659.7 7.70 3.9 0.8 169677.6
SEM 59.157 33.358 0.366 0.233 0.045 7300.921
l .
shaeza 979 0,585 0.513 0.024 0.651 0.077
(p.value)
Protein
P1 5082.22 718.0 7.29 4.7 0.9 1474447
P2 4968.9% 611.1 8.24 41 0.8 1710714
P3 4828.4 700.0 7.03 4.8 0.9 147635.9
SEM 59.157 33.358 0.366 0.233 0.045 7300.921
Sbsno gl 0.024 0.078 0.072 0.078 0.059 0.053
(p.value)
Do el 3l
Interactions
(E1P1) 5011.1 736.5 7.10 5.4 1.0 131616.7
(E1P2) ¥ 5052.3 579.2 8.92 4.2 0.7 169261.1
(E1P3) ¥ 4790.5 677.8 7.07 52 0.7 137376.4
(E2P1) ¥ 4991.2 643.5 7.79 4.2 0.9 161920.1
(E2P2) & 5016.2 652.7 7.71 4.3 0.8 161672.7
(E2P3) # 4871.3 818.5 6.01 55 1.0 127575.9
(E3P1) v 5244.3 774.0 6.99 4.4 1.0 148797.2
(E3P2) A 4838.3 601.5 8.10 3.7 0.8 182280.3
(E3P3) 2 4823.5 603.7 8.00 3.7 0.8 177955.4
SEM 102.464 57.778 0.634 0.403 0.078 12645.565
Sl sne gl 0.209 0.089 0.217 0.156 0.172 0.171
(p.value)

Loy YVAY 8815 SOIYY (gob> iy 4 Pa g (10ld) P2 P1.Cuwl 0y jlus 5 Cgw (6550 p)SolS )0 (6 JS6lS YAYS § YEF+ FYAY ol cus 5 4 B3 g (anls) E2 E1

sl 0y plE gy

E1, E2 (control), and E3 diets contained 2,394, 2,660, and 2,926 kcal/kg of metabolizable energy (ME), respectively. The crude protein (CP) content of the P1,

P2 (control), and P3 diets was 25.27%, 26.6%, and 27.93%, respectively.
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Table 4- Effects of different dietary energy and protein levels on carcass characteristics of native Azerbaijan turkeys (17-20 weeks of age).
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(uhe! (10) T e B e e ) o) ()
Factors (main Carcass ('\'f)b) Breast ;mlok; -\Il-v\?’r? Neck and Liver Heart Empty
effects) weight Edible weight weight Weig%t back weight weight gizzard
% carcass % weight (% % % weight (%

(%) weight (%) (%) (%) (%) ght (%) (%) (%) ght (%)
sixl
Energy
El 75.17 70.09 25.11 18.95 8.47° 11.53 2.06 0.47 351
E2 75.30 70.75 24.90 19.04 9.017 11.85 197 0.48 3.50
E3 75.81 71.43 25.06 19.35 9.00? 11.93 2.02 0.46 3.60
SEM 0.321 0.518 0.308 0.191 0.155 0.215 0.068 0.013 0.102
& oisine s 0.349 0.214 0.888 0.315 0.037 0.391 0.613 0.487 0.744
(p.value)
Protein
P1 75.33 70.44 24.68 19.20 8.72 11.69 2.07 0.46 3.62
P2 75.43 70.55 24.96 19.00 8.82 11.71 2.00 0.46 3.59
P3 75.51 71.28 25.43 19.15 8.94 11.91 1.98 0.49 3.40
SEM 0.321 0.518 0.308 0.191 0.155 0.215 0.068 0.013 0.102
S sie s 0.925 0.427 0.252 0.758 0.628 0.733 0.660 0.275 0.267
(p.value)
Jlize
Interactions
(E1P1) 74.97 69.77 24.67 18.89 8.23 11.84 217 0.49 3.49
(E1P2) ¥ 75.23 69.46 24.92 18.65 8.36 11.16 211 0.44 3.82
(E1P3) ¥ 75.32 71.04 25.74 19.30 8.82 11.58 1.90 0.47 3.23
(E2P1) ¥ 75.14 70.11 25.39 19.20 8.84 11.37 1.99 0.46 3.85
(E2P2) & 75.44 72.05 2491 19.51 8.16 12.15 1.96 0.49 3.40
(E2P3) # 75.31 70.09 24.97 18.43 9.03 12.03 1.95 0.50 3.24
(E3P1) Y 75.89 71.44 24.58 19.50 9.10 11.86 2.04 0.45 3.52
(E3P2) A 75.63 70.14 25.63 18.84 8.95 11.82 1.94 0.45 3.56
(E3P3) 4 75.91 72.72 25.63 19.72 8.96 12.11 2.09 0.50 371
SEM 0.556 0.898 0.534 0.331 0.269 0.372 0.117 0.022 0.177
(d)bﬁ gl 0.984 0.160 0.585 0.063 0.634 0.434 0.588 0.353 0.091
p.value
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E1, E2 (control), and E3 contained 2,736, 3,040, and 3,344 kcal/kg of metabolizable energy in the diet, respectively. P1, P2 (control), and P3 contained 14.89,
15.68, and 16.46% crude protein in the diet, respectively.
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Table 5- Effects of different dietary energy and protein levels on performance and energy and protein utilization efficiency in native
Azerbaijan turkeys (21-24 weeks of age).

il L Shgs —— G ) . . 2 sl Sl am
algl) Jelgs o O)9 ply® i s . &l Gpae ool Syas Gl s el pySoks
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(ke _ (-9) (ef ) Feed conversion (PP 9% » 55_)5_915 ) (Jw_») oFon (b))

Factors (main £ Weight ratio (FCR) Energy utilization Protein utilization it

effects) ~ Feed gain (g) efficiency (kcal/kg) efficiency (%) Feed cost per kg of
intake (g) weight gain (Rials)

35

Energy

El 6086.1 1185.3 5.16 6.6 15 107296.7°

E2 6026.4 1127.3 5.36 6.1 14 98336.3"

E3 6108.3 1175.8 5.21 5.6 14 104386.3%

SEM 48.485 25.762 0.110 0.125 0.030 2178.287

Slsine 0.480 0.259 0.433 0.00 0412 0.028

(p.value)

Protein

P1 6020.8 1182.2 5.10 6.3 157 99422.6

P2 6102.8 1152.9 5.32 6.1 1.4b 103490.6

P3 6097.2 1153.2 5.30 6.1 1.3 107106.1

SEM 48.485 25.762 0.110 0.125 0.030 2178.287

Sl sine 0.427 0.659 0.310 0.362 0.001 0.069

(p.value)

lizs 31

Interactions

(EIP1)\ 5975.0 1122.7 5.32 6.7 15 95440.8

(E1P2) ¥ 6045.8 1170.6 5.18 6.9 15 93958.5

(E1P3) v 6058.3 1088.5 5.57 6.4 1.3 105609.7

(E2P1) ¥ 6004.2 1197.9 5.02 6.4 1.6 98538.2

(E2P2) o 6175.0 1126.0 5.51 5.8 14 110254.4

(E2P3) 5 6145.8 1203.3 5.11 6.2 14 104366.2

(E3P1) v 6083.3 1226.0 4.86 5.8 1.6 104288.8

(E3P2) A 6087.5 1162.1 5.29 55 1.4 106258.8

(E3P3) a 6087.5 1167.7 5.23 5.6 14 111342.4

SEM 83.979 44.620 0.190 0.217 0.052 3772.903

Slsine 0.881 0.435 0.323 0.308 0.378 0.237

(p.value)
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E1, E2 (control), and E3 contained 2,821.5, 3,135, and 3,448.5 kcal/kg of metabolizable energy in the diet, respectively. P1, P2 (control), and P3 contained
12.64, 13.3, and 13.97% crude protein in the diet, respectively.
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Table 6- Effects of different dietary energy and protein levels on carcass characteristics of native Azerbaijan turkeys (21-24 weeks of

age).
. Oy Aeyd . BRI . 09 M2y . . .
()9 e2)d R ()9 Me)d ()9 M2)d _ )9 2> () ey ()9 2>
-5 | J’lg asy )y e 90‘5)5 —Z
<) Jolge asy ] . o9 Ju g A5 s B S
] Cudn
(ol (29) T ey B ) F o) (o) (o)
i o) Two- : (Aoy2) .
Factors (main  carcass () Breast : Two-wing Liver Heart Empty
. i : thigh : h - -
effects) weight Edible weight weiaht weight Neck and weight weight gizzard
(%) carcass (%) " (%) back (%) %) weight (%)
weight (%) (%) weight (%)
35
Energy
E1 75.23 70.45 26.41 19.26 7.69 12.19 153 0.49 2.90
E2 75.11 69.64 26.19 18.81 774 11.88 151 0.49 3.04
E3 75.79 70.08 26.81 19.24 7.77 12.40 1.45 0.49 2.97
SEM 0.469 0.889 0.216 0.196 0.180 0.265 0.034 0.012 0.089
caw
&l sine 0.556 0.816 0.151 0.203 0.951 0.385 0.265 0.799 0.522
(p.value)
Protein
P1 75.11 69.60 25.86" 19.03 777 11.82 152 0.50 2.98
P2 75.16 69.83 26.86° 19.39 7.75 12.14 1.46 0.49 2.86
P3 75.86 70.74 26.69° 18.89 7.67 1251 1.49 0.47 2.97
SEM 0.469 0.889 0.216 0.196 0.180 0.265 0.034 0.012 0.089
& oisie s 0.461 0.640 0.009 0.205 0.919 0.206 0.464 0.345 0.992
(p.value)
Jlize 31
Interactions
(EIP1)» 74.66 68.95 25.56 18.74 7.78 11.76 157 0.49 3.04
(E1P2) ¥ 74.17 69.50 26.36 18.97 7.66 11.75 1.46 0.49 2.80
(E1P3) ¥ 76.50 70.48 26.65 18.71 7.78 12.11 1.48 0.47 3.28
(E2P1) ¥ 76.03 70.78 26.21 19.01 7.93 12.17 1.48 0.51 3.10
(E2P2) o 75.99 68.06 27.19 19.71 7.60 12.24 141 0.48 3.09
(E2P3) » 75.37 71.40 27.02 19.01 7.77 12.80 1.45 0.49 273
(E3P1) v 74.64 69.09 25.81 19.35 7.60 1152 152 0.50 2.79
(E3P2) A 75.33 71.93 27.02 19.49 8.00 12.42 151 0.50 2.99
(E3P3) & 75.73 70.34 26.39 18.95 7.46 12.62 155 0.46 291
SEM 0.813 1.540 0.374 0.338 0312 0.459 0.059 0.021 0.154
& osie s 0.402 0.438 0.824 0.888 0.722 0.848 0.888 0.784 0.090

(p.value)
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The E1, E2 (control), and E3 levels contained 2,821.5, 3,135, and 3,448.5 kcal/kg of metabolizable energy, respectively, while the P1, P2 (control), and P3 levels
contained 12.64, 13.3, and 13.97% crude protein in the diet, respectively.
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