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Abstract  

This study was conducted to evaluate the effect of nine diets through the application of 3×3 
randomized design which included three levels of energy (2600, 2800 and 3000 Kcal/kg) with 3 
supplemental protein levels (14, 16 and 18%) on growth performance, blood parameters, carcass 
yields and economic efficiency of Baladi pigeon squabs from 28 days old until 6 months of age 
(age of sexual maturity). A total of 135 pairs of squabs were randomly and independently 
allocated to the nine dietary treatments, each containing 15 pairs (3 replicate of 5 pairs). The 
diets were formulated in mash form fortified with vitamin and mineral premix. Moreover, feed 
and water were provided for ad-libitum consumption. The results showed that, squabs fed higher 
energy and crude protein diets (3000 ME+16% CP) had higher live body weight with a 
coincident significant decrease of the feed intake (P<0.0001). In addition, dressing (%), breast 
and thigh meat yield (%) increased significantly with increasing levels of both energy and 
protein, where they hit the peak values in squabs fed on 3000 ME+16% CP diet. Furthermore, 
increasing energy levels did not affect serum proteins (albumin and globulin), urea and uric acid. 
However, it had a significant positive effect on serum lipids (cholesterol, triglyceride, high 
density lipoprotein and low density lipoprotein). In terms of economic analysis, 3000 ME+16% 
CP diet revealed the lowest cost per Kg live weight of birds 81.87 L.E per pair, along with the 
highest economic return 110.3 L.E per pair and net profit 10.43 L.E per pair. In conclusion, 
squabs can efficiently utilize diet containing high energy (3000 Kcal/kg) and crude protein 
(16%) diets, consequently, it can be used to optimize their growth performance and maintain the 
maximum economic return.  

Key words: Pigeons growth performance, Crude Protein, Metabolic Energy, Economics of 
squabs. 

Introduction 

Domestic pigeons (Columba livia) are 
multi-purpose birds, as they can be used for 
meat production (because of their powerful 
breast muscles and high growth rate), sports 
(racing) and as experimental animals [1]. 
However, in Egypt, especially in the rural 
areas, pigeons are kept mainly for meat 
production which plays an important role in 
the profitability of both small-scale and 
commercial farms. Compared with the other 
poultry, pigeons are deemed economic meat 
producers because of the lower costs of their 
feed, caring, housing and capital investment. 
Moreover, it has a relatively long productive 
life and short reproductive cycle besides its 
high immunity against diseases. Meat of the 
baby pigeon (squabs at the age of 28-30 days) 
has a high nutritive value as it is rich in 
protein, minerals and vitamins. In addition, it 
is very delicate, lean (low cholesterol), easily 
digested and considered as fancy meat because 
of its taste and delicacy [2, 3]. Until now, there 

is insufficient information about nutrient 
requirements or growth curves of pigeons, as 
the National Research Council (NRC) has not 
provided any standards or guidelines [4, 5]. 

Squabs are fed by their parents (both male 
and female) with “crop milk” in the first 5-7 
days of life; therefore, the feeding system of 
pigeons differs markedly from of different 
poultry species [6]. Pigeon's diet consists 
mainly of whole grain which could supply 
enough protein, carbohydrates and fat, 
however it is scanty of necessary vitamins, 
macro and micro nutrients. Metabolizable 
energy (ME) and crude protein (CP) are the 
costliest components of the pigeon's diet as 
they constituted about 85% of the gross feed 
costs. Moreover, they are significantly 
implemented in their growing and laying 
performance. Therefore, their levels in the 
diets should be optimized cautiously during 
ration formulation, in order to get the least cost 
with maximum production as well [7]. Some 
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studies were conducted to evaluate the 
impact of different dietary CP 12 to 18 % 
and ME content (2600, 2800 and 3000 Kcal 
ME/kg) separately on the productivity of 
pigeons [1,8]. Whereas, the present study 
aimed to evaluate the diets formulated by 
combing three levels of CP (14, 16 and 
18%) and three levels of ME (2600, 2800 
and 3000 Kcal/kg diet) on the growth 
performance, carcass traits serum 
parameters and economic efficiency of 
Baladi growing squabs during 1

st
 six month 

and before laying under Egyptian 
conditions. 

Material and Methods 

This study was conducted at especially 
constructed farm, Elkenayat, Zagazig, 
Sharkia Governorate, Egypt. All the 
experimental methods were done according 
to the Committee of Community Service 
and Environment Development, Zagazig 
University, Egypt. Squabs were cared for 
using husbandry guidelines and standard 
operating procedures derived from 
Department of Avian and Rabbit Medicine, 
Faculty of Veterinary Medicine, Zagazig 
University, Zagazig, Egypt. During the 
period from 1

st
 February until the end of 

June 2017 with a view to study the 
efficiency of feeding different metabolic 
energy and protein levels in diets on 
productive, physiological and economic 
performance of growing squabs. 

Birds, design, housing and experimental 
diets 

A total number of 135 pairs of Baladi 
pigeon squabs (aged 28-30 days), obtained 
from three small scale pigeon hatcheries 
were allocated to nine dietary treatments, 
each containing 3 replicates with 5 pairs per 
each. A 3×3 factorial experiment using 3 
dietary ME levels (2600, 2800 and 3000 
Kcal /kg) and 3 supplemental CP levels (14, 
16 and 18 %) was conducted to study the 
effects of dietary energy levels and CP 
levels. Squabs in all treatments were fed ad-
libitum. The squabs were housed in an 
environmentally controlled home with each 
pair was kept in individual pigeon breeding 
cage (width 100 x length 70 x height 40 
cm), prepared to keep pigeon pair 

separately. The fronts of the cage batteries 
were modified to suspend feed and water. 
All squabs were treated with piprazin drugs 
during the quarantine period to ensure 
eliminating of any parasites that can affect 
the performance. The lighting schedule 
program used through the experimental 
period was natural daylight and artificial 
light (60-watt electric bulb intensity), 
provide 14 light vs 10 dark and the mean 
daily temperature was 25±4 Cº [9]. Diets 
were formulated as mash form consists of 3 
protein levels (14-16 and 18%) and 3 energy 
levels were used (2600, 2800, and 3000 ME 
Kcal /kg of diet). The components of the 
diets were showed in Table (1). 

Experimental parameters 

Growth performance measurements 

Through the experiment, the following 
measurements were recorded: initial weight 
at 28 day of age, average final weight at 180 
day of age, daily feed intake per pair, total 
feed intake per pair (during 5 months). 

Carcass traits measurements 

At 6 months of age, 6 birds (two birds per 
replicate) group were taken randomly for 
carcass analysis. The squabs were weighed, 
sacrificed and left to bleed for 3 minutes and 
then scalded at 60ºC for 1 minute. After that 
they were de-feathered and manually 
eviscerated to study carcass characteristics. 
Each carcass was weighed to record the 
dressing carcass weights and all values were 
calculated as percentages of live body 
weights.  

Blood Parameters 

On a random basis, blood samples were 
collected from 6 squabs per group (2 birds 
per replicate) at slaughtering. Triglycerides 
(TG), total cholesterol (TC), high density 
lipoprotein (HDL), low density lipoprotein 
(LDL), total plasma proteins (TP), albumin 
(ALB), globulin (GLB), urea and uric acid 
(UA) were determined calorimetrically by 
using the commercial kits (ELITech 
SEEPPIM S.A.S. Zone industrielle - 61500 
France).  
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Economic analysis 

At the end of experiment, the following 
indices were calculated per pair: feed cost 
(FC), total costs (TC), total return (NR), net 
profit (NP) and economic efficiency (EE). 

Statistical Analysis 

Data were analyzed as a 3×3 factorial 
arrangement in a randomized complete 
block design to find the main effects of 3 
levels of CP and 3 levels of ME and their 
corresponding interaction effects using the 
GLM procedure and means were separated 
using Bonferroni's adjusted multiple 
comparison. Analysis was done using 
Statistical Package for Social Sciences 
version 22.0 (IBM Corp., Armonk, NY, 
USA) and Graphpad PRISM 7.0 (San 
Diego, CA) software. Results were reported 
in means ± SEM (Standard Error of Mean). 
The value of P < 0.05 was used to indicate 
statistical significance. Cage (pair) served as 
assessment unit for all measurements for the 
statistical analysis of live performance. 
Differences were considered significant at P 

< 0.05. The effect of replicate and hatchery 
location was incorporated in the initial 
model to determine if significant differences 
exist. 

Results 

Growth performance  

The effects of different levels of dietary 
ME and CP on both BW and FI were 
showed in Table 2. From 2 to 5 months of 
the experiment, BW and FI of squabs were 
significantly improved by increasing dietary 
levels of both ME and CP with significant 
(P < 0.0001) ME ×CP interaction effect. In 
particular, when 3000 Kcal/Kg ME + 16% 
CP diets were fed to the squabs, higher BW 
was observed with a coincident decrease in 
FI. However, further increasing of CP level 
in 3000 Kcal/Kg ME diets did not lead to a 
significant change in growth parameters. 
The mortality rate was low 13.3% with no 
signs of either bacterial or viral infection, 
however higher losses were reported in 
squabs fed 18% CP diets. 
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Table 1: Ingredients and calculated composition (%) of the experimental diets 

 

Items    

CP (%)
1 

14% 16% 18% 

ME (Kcal)
2 

2600 2800 3000 2600 2800 3000 2600 2800 3000 

Ingredients          

yellow corn (kg)  11 23 24.7 - 8 3.8 - - - 

Wheat (kg) 18 26 30 29 32 35.5 30.7 21 10 

Millet (kg) 35.7 12 - 22.2 5 - - - - 

Horse beans (kg) 31 33.7 37 44 48.2 50.4 64 69.5 76 

Soybean oil (kg) - 1 4 0.5 2.5 6 1 5.2 9.7 

Calcium carbonate (kg) 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 1.5 

Calcium dibasic phosphate (kg) 2 2 2 2 2 2 2 2 2 

Common salt (kg) 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 

Premix
3 
(kg) 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 0.3 

Antimycotoxin (kg) 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 

Anticoccidial (kg) 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1 

Calculated composition        

ME, Kcal/Kg 2645.58 2820.01 3026.55 2623.45 2804.21 3001.82 2613.32 2810.05 3016.4 

CP % 14.32 14.07 14.02 16.11 16 16.01 18.07 18.02 18.02 

EE %
4 

2.6 2.19 1.86 1.98 1.65 1.37 1.36 1.29 1.21 

CF %
5 

4.02 4.01 4.03 4.62 4.66 4.68 5.4 5.5 5.62 

Ca %
6 

1.16 1.16 1.16 1.16 1.17 1.17 1.18 1.18 1.18 

Available phosphorus % 0.43 0.42 0.41 0.42 0.4 0.4 0.39 0.38 0.37 

Lysine % 0.72 0.72 0.74 0.87 0.89 0.9 1.08 1.12 1.18 

Methionine % 0.21 0.2 0.19 0.21 0.2 0.19 0.2 0.18 0.16 
1
CP: crude protein; 

2
ME: metabolizable energy; 

3
Muvco premix: Each 2.5kg contain vit. A (10, 000000 IU ),vit. D3 (2, 000000 IU), vit. E ( 10 g),vit.k3 (1000 mg), vit. B1 

(1000 mg), vit. B2( 5 g) ,vit.B6 (1.5 g) , pantothenic acid( 10 g) ,vit. B12 (10 mg ),niacin( 30 g) ,folic acid (1000 mg ), biotin(50 g) , fe (30 g) ,Mn (60 g) ,Cu (4 g), I (300 mg), 

Co( 100 mg) , Se (100 mg) and Zn( 50 g) ,  
4
EE: ether  ext ract ;  

5
CF:  crude f iber ;  

6
Ca: calc ium.  
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Table 2: Body weight (g) and daily feed intake
*
of squabs fed diets with different ME and CP levels 

 

ME
1 

CP
2 Initial  

(28 days) 
2 Month 3 Month 4 Month 5 Month 6 Month 

TFI
4 

   Body weight DFI
3 

Body weight DFI 
Body 

weight 
DFI 

Body 

weight 
DFI 

Body 

weight 
DFI 

2600 14 
270.01 

±13.17 

286.55 

±11.92 

26.8 

±0.72 

290.63 

±12.08
e
 

38.01 

±0.55
a
 

295.83 

±7.37
d
 

48.41 

±2.08
ab

 

300.62 

±9.53
d
 

54.8 

±1.82
a
 

311.4 

±2.51
e
 

61.99 

±1.43
a
 

6900.3 

±12.01
 a
 

 16 
267.97 

±11.97 

283.29 

±8.94 

25.93 

±0.49 

294.14 

±9.31
d
 

38.98 

±0.75
a
 

303.13 

±6.83
c
 

48.64 

±2.55
ab

 

313.42 

±7.27
c
 

53.09 

±1.52
ab

 

322.8 

±9.93
d
 

65.32 

±1.3
a
 

6958.8 

±25.16
a
 

 18 
263.80 

±13.8 

279.96 

±14.36 

26.32 

±0.88 

293.01 

±10.98
d
 

33.92 

±1.22
ab

 

307.36 

±12.33
c
 

51.07 

±2.27
a
 

316.64 

±11.85
c
 

54.62 

±1.53
a
 

323.71 

±11.88
d
 

64.29 

±0.9
a
 

6906.6 

±18.39
 a
 

2800 14 
260.21 

±5.37 

288.96 

±10.67 

25.81 

±0.7 

304.39 

±8.68
 c
 

32.53 

±0.83
ab

 

313.2 

±9.77
c
 

46.19 

±2.22
ab

 

321.8 

±8.07
c
 

49.45 

±1.19
ab

 

336.1 

±11.67
c
 

54.12 

±1.08
b
 

6243 

±11.91
ab

 

 16 
279.66 

±4.67 

296.26 

±5.81 

24.83 

±1.19 

311.04 

±12.21
b
 

36.68 

±1.38
ab

 

325.87 

±8.28
b
 

38.45 

±1.1
b
 

339.05 

±8.13
b
 

47.24 

±1.56
b
 

349.28 

±7.99
b
 

52.94 

±1.59
b
 

6004.2 

±22.4 
b
 

 18 
273.57 

±9.56 

293.45 

±4.81 

25.21 

±0.59 

314.21 

±6.52
b
 

36.99 

±1.44
ab

 

327.62 

±11.08
b
 

40.46 

±1.02
b
 

338.1 

±12.24
b
 

47.72 

±1.49
b
 

348.72 

±6.9
b
 

53.77 

±1.81
b
 

6124.5 

±14.11
 b
 

3000 14 
275.09 

±6.4 

305.21 

±6.14 

25.19 

±0.87 

318.86 

±8.35
ab

 

28.24 

±2.07
c
 

323.49 

±7.7
b
 

41.1 

±0.93
b
 

341.9 

±8.50
b
 

41.08 

±1.01
c
 

358.18 

±7.69
b
 

48.66 

±0.67
bc

 

5528.1 

±10.91
c
 

 16 
280.61 

±4.79 

309.63 

±7.91 

25.36 

±0.98 

321.08 

±11.99
ab

 

26.27 

±0.97
c
 

341.8 

±9.19
a
 

32.44 

±1.38
c
 

379.33 

±10.26
a
 

39.08 

±0.94
c
 

407.27 

±12.7
a
 

41.4 

±1.31
d
 

4936.5 

±16.71
d
 

 18 
271.54 

±5.8 

301.01 

±7.17 

25.02 

±1.02 

325.85 

±12.1
a
 

29.66 

±1.02
c
 

351.09 

±6.06
a
 

39.61 

±1
b
 

372.24 

±8.11
a
 

39.86 

±0.74
c
 

411.6 

±9.65
a
 

44.31 

±1.35
c
 

5353.8 

±19.51
c
 

P-values             

ME 0.661 0.329 0.283 0.009 0.003 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 0.253 

CP 0.848 0.961 0.137 <0.0001 <0.0001 <0.0001 0.619 <0.0001 0.323 <0.0001 0.455 <0.0001 

ME × CP 0.629 0.414 0.544 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

*
Daily feed intake per pair of squabs; 

1
ME: metabolizable energy; 

2
CP: crude protein; 

3
DFI: daily feed intake; 

4
TFI: total feed intake. 

Means within the same column carrying different superscripts were significantly different at P < 0.05  based on Bonferroni multiple comparison test. 
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Table 3. Carcass traits and relative organ weights of squabs fed diets with different ME and protein levels 

ME
1 

CP
2 Dressing  

(%) 

Breast meat 

(%) 

Thigh meat 

(%) 

Liver 

 % 

Heart 

 % 

Gizzard 

 % 

Small intestine 

 % 

2600 14 55.2±7.31
d
 13.2±3.84

c
 4.47±2.11

c
 2.31±0.29 1.33±0.27 1.92±0.27 0.19±0.01 

 16 60.5±5.51
c
 12.94±4.52

c
 4.68±2.06

c
 2.35±0.4 1.39±0.32 1.97±0.25 0.41±0.05 

 18 61±8.39
c
 13.7±3.89

c
 5.16±2.4

b
 2.41±0.46 1.4±0.29 1.98±0.3 0.46±0.1 

2800 14 57.5±7.89
d
 15.20±2.29

b
 5.34±5.72

b
 2.24±0.54 1.37±0.23 1.93±0.29 0.23±0.09 

 16 64.6±6.89
b
 14.91±2.8

b
 5.58±5.54

b
 2.50±0.33 1.41±0.37 1.99±0.34 0.45±0.1 

 18 66.8±5.85
b
 16.1±4.64

b
 5.64±2.48

b
 2.41±0.41 1.49±0.39 2.01±0.45 0.39±0.06 

3000 14 56.8±5.97
d
 16.5±3.34

b
 5.11±3.47

b
 2.33±0.37 1.47±0.28 1.96±0.36 0.48±0.04 

 16 70.1±7.02
a
 18.2±3.56

a
 6.96±3.52

a
 2.52±0.52 1.50±0.34 2.1±0.47 0.3±0.08 

 18 69.3±6.1
a
 18.9±4.31

a
 6.51±2.69

a
 2.66±0.33 1.53±0.3 2.34±0.39 0.53±0.05 

P-values        

ME <0.0001 <0.0001 <0.0001 0.936 0.663 0.317 0.645 

CP <0.0001 <0.0001 <0.0001 0.857 0.248 0.486 0.629 

ME ×CP <0.0001 <0.0001 <0.0001 0.409 0.352 0.494 0.535 
1
ME: metabolizable energy; 

2
CP: crude protein.  

Means within the same column carrying different superscripts were significantly different at P < 0.05 based on 

Bonferroni multiple comparison test. 

 

Carcass traits and relative organ weights 

The effects of different levels of dietary 
ME and CP on carcass traits and relative 
organ weights were showed in Table 3. 
Highest dressing %, breast and thigh meat % 
were obtained from squabs fed on 3000 
Kcal/Kg ME + 16% CP diets. On the other 
hand, there were no ME, CP and ME × CP 
interaction effects on the relative weights of 
the other body organs (Liver %, Heart %, 
Gizzard% and Small intestine %). 

Biochemical analysis 

The effects of different levels of dietary 
ME and CP on blood parameters of squabs 
at 6

th
 month of age were presented in Table 

4. High protein diets resulted in higher 
serum proteins (TP, ALB and GLB) along 

with significant increase in the 
concentrations of urea and uric acid 
regardless of the dietary ME content. In 
contrast, higher TC, TG, HDL and LDL 
were observed in serum samples obtained 
from squabs fed on high ME diets. 

Economic analysis 

The effects of different levels of dietary 
CP and ME on the economic indices were 
showed in Table 5. Feed cost and total cost 
decreased with increasing of dietary energy 
and protein levels. The higher values of TC 
were recorded in squabs fed 3000 Kcal ME 
+16% CP diet. Furthermore, TR, NP and EE 
the highest values for squabs fed diets 
containing 3000 Kcal ME +16% CP 
combinations compared with other groups. 
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Table 4: Serum biochemical parameters of squabs fed diets with different ME and CP levels 

 

ME1 CP2 ALB3  

(g/dL) 
GLB4 (g/dL) 

TP5 

 (g/dL) 

Urea 

(mg/dL) 
UA6 (mg/dL) 

TC7 

 (mg/dL) 

TG8 

 (mg/dL) 

HDL9 

(mg/dL) 

LDL10 

(mg/dL) 

2600 14 
1.09 

±0.11
 c
 

1.98 

±0.4
 c
 

3.08 

±0.33
 c
 

2.71 

±0.25
 c
 

4.11 

±0.14
 b
 

136.83 

±7.43
 c
 

113.93 

±3.25
 c
 

40.9 

±2.82
 c
 

71.57 

±2.22
 c
 

 16 
2.24 

±0.13
 b
 

2.83 

±0.12
 b
 

5.07 

±0.18
 b
 

4.12 

±0.09
 b
 

5.16 

±0.17
 a
 

140.13 

±4.89
 c
 

115.47 

±8.66
 c
 

37.07 

±1.99
 c
 

72.67 

±3.58
 c
 

 18 
2.91 

±0.09
 b
 

4.13 

±0.25
 a
 

7.04 

±0.35
 a
 

5.1 

±0.1
a
 

6.45 

±0.32
 a
 

150.2 

±2.83
 c
 

107.1 

±7.05
 c
 

40.73 

±2.07
 c
 

69.07 

±4.84
 c
 

2800 14 
1.06 

±0.13
 c
 

1.9 

±0.24
 c
 

2.96 

±0.13
 c
 

2.73 

±0.12
 c
 

3.9 

±0.11
 b
 

164.3 

±3.02
 b
 

141.4 

±2.75
 b
 

49.33 

±4.66
 b
 

78.5 

±2.12
 b
 

 16 
2.26 

±0.22
 b
 

2.88 

±0.16
 b
 

5.14 

±0.13
 b
 

3.81 

±0.15
 b
 

5.26 

±0.27
 a
 

166.4 

±5.92 

155.57 

±6.58
 b
 

52.17 

±2.83
 b
 

86.77 

±2.19
 b
 

 18 
3.38 

±0.22
 a
 

3.95 

±0.27
 a
 

7.34 

±0.43
 a
 

5.66 

±0.41
 a
 

6.88 

±0.11
 a
 

169.77 

±2.31
 b
 

153.87 

±8.55
 b
 

53.33 

±2.39
 b
 

81.73 

±2.87
 b
 

3000 14 
1.32 

±0.17
 c
 

1.76 

±0.29
 c
 

3.08 

±0.44
 c
 

2.45 

±0.07
 c
 

3.79 

±0.28
 b
 

181.93 

±1.53
 a
 

174.43 

±5.72
 a
 

73.8 

±2.4
 a
 

93.93 

±2.5
 a
 

 16 
2.21 

±0.18
 b
 

2.94 

±0.17
 b
 

5.15 

±0.31
 b
 

3.93 

±0.14
b
 

4.96 

±0.22
 ab

 

179.93 

±2.03
 a
 

175.2 

±4.82
 a
 

70.53 

±2.94
 a
 

101.33 

±3.8
 a
 

 18 
3.43 

±0.27
a
 

4.35 

±0.27
 a
 

7.78 

±0.2
 a
 

5.88 

±0.45
 a
 

6.61 

±0.37
 a
 

184.03 

±5.45
 a
 

170.17 

±2.66
 a
 

77.53 

±0.54
 a 

98.47 

±2.71
 a
 

P-values          
ME 0.550 0.495 0.261 0.344 0.566 <0.0001 <0.0001 <0.0001 <0.0001 
CP <0.0001 0.005 <0.0001 0.003 <0.0001 0.341 0.557 0.469 0.753 
ME × CP <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 
1ME: metabolizable energy; 2CP: crude protein; 3ALB: albumin; 4GLB: globulin; 5TP: total proteins; 6UA: uric acid; 7TC: total cholesterol; 8TG: Triglycerides; 9HDL: high density lipoprotein; 
10LDL: low density lipoprotein; Means within the same column carrying different superscripts were significantly different at P < 0.05 based on Bonferroni multiple comparison test 
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Table 5: The effects of different levels of dietary ME and CP on the economic indices 

ME
1 

CP
2 

Total Cost of Feed Total Cost Total Return Net Profit Economic Efficiency
1
 

2600 14 40.02±1.8
a
 100.02±10.16

a
 92.4±3.12

b
 -7.62±0.64

f
 -19±2.1

f
 

 16 41.4±2.41
a
 101.4±6.45

a
 95.6±5.35

b
 -5.8±0.56

e
 -14±2.4

f
 

 18 42.48±2.98
a
 102.48±8.64

a
 91.9±8.81

bc
 -10.58±0.92

g
 -24.9±2.1

g
 

2800 14 36.52±3.16
b
 93.52±6.41

b
 92.5±4.14

b
 -4.02±0.86

e
 -11±1.8

e
 

 16 36.03±3.23
b
 91.03±3.05

b
 98.2±3.68

b
 2.57±0.61

c
 6±1.46

c
 

 18 38.09±5.2
ab

 92.09±4.24
b
 98.4±3.27

b
 0.71±0.17

d
 0.8±3.1

d
 

3000 14 32.62±4.13
c
 88.62±3.99

b
 95.7±6.54

b
 7.08±0.42

b
 21.7±3.8

b
 

 16 29.87±2.37
d
 81.87±6.51

c
 110.3±8.14

a
 10.43±0.69

a
 34.9±1.4

a
 

 18 33.62±2.79
c
 93.62±5.48

b
 90.8±5.14

c
 -2.82±0.84

e
 -8.4±1.2

e
 

P-values      

ME <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 

CP 0.096 0.041 0.036 <0.0001 <0.0001 

ME × CP <0.0001 <0.0001 <0.0001 <0.0001 <0.0001 
1
ME: metabolizable energy; 

2
CP: crude protein. Means within the same column carrying different superscripts were 

significantly different at P < 0.05 based on Bonferroni multiple comparison test 
1
 Economic efficiency= Net return / Price of feed cost.   

 

Discussion 

Considering our main interest was to 
establish a bio-economic optimum for feed 
formulation that meet the nutritional 
requirements of pigeons and maintain 
maximum performance with least cost as well.  

Growth Performance  

Body weights in different ages were a 
significantly improved, squabs fed the highest 
ME and CP level (16-18% with 3000 Kcal 
ME/kg) of diet recorded significantly highest 
body weight and average daily gain contrast 
with other treatments. These results are in the 
line with others who pointed out that 15.5% 
protein and 16% CP had a significant positive 
influence on average BW in growing squabs 
from 28 days to 6

th
 month of age [5,10]. 

While, these results disagreed with Abdel-
Azeem [11], who recommended that the best 
protein level of Baladi pigeons diets was 14% 
CP with 3100 ME kcal/kg that produced the 
better performance (fertility, livability, squab 
production, the return of squabs and body 
measurements of squabs). Also, the body 
weight and weight gain were not significantly 
affected when dietary metabolic levels 
increased up to 3200 ME Kcal/kg of pigeon 
diet [8].  

In terms of the FI, increasing energy and 
CP level results in decreased feed intake. This 
indicated that birds fed more feed on the low-
energy diet to fulfill their energy requirements 

and normal growth when compared with those 
of high-energy diet. This result is in 
accordance with previous studies that reported 
the FI decreased significantly as ME increased 
from 2,650 to 3,150 Kcal/kg [8, 12, 13]. 
Abdel-Azeem [11], showed that increase the 
level of protein diet (14, 17 and 20%) of 
pigeons caused a decreased in the amount of 
feed consumed at different periods. However, 
the daily feed intake of pigeon increased when 
the protein in diet increased from 12 to 20% 
[6].  

Carcass traits 

The current results revealed significant 
increase in dressing, breast and thigh muscles 
percentage with increase energy and protein 
level. While, there was no significant 
difference in liver, heart, gizzard percentage 
among the treated groups. These are in 
agreement with those who reported that the 
muscle (breast and drumstick) yields were 
significantly higher in broiler fed high protein 
diet when compared with those of medium and 
low protein diets [20]. Aggoor et al. [21] 
found that increasing ME content of the 
control diet of quail with adding fat, produced 
carcasses of higher dressing percentage, whilst 
had no effect on gizzard, liver, giblets, heart 
and testis percentage. On the contrary, the 
carcass weight and yield of breast muscle 
remained unaffected by changes in dietary 
energy or lysine content in quail's diet [22]. 
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Biochemical analysis 

The knowledge of hematological 
parameters is deficient and there are only few 
reports on the parameters of blood analysis in 
pigeons. The current results indicated that the 
plasma protein and lipids fractions were 
affected by the nutritional status of birds. In 
our study, increased both dietary energy and 
protein level, elevated the plasma protein and 
lipid parameters. The previous findings are in 
agreement with those found by others, who 
reported that energy and protein levels in diet 
influenced the chicken plasma metabolites 
[14,15]. These results were in line with those 
of other researchers who recorded that the 
plasma total protein, globulin, urea, uric acid 
cholesterol and triglyceride [8,16,17]. High 
density lipoprotein and LDL were increased by 
increasing the dietary CP (14, 17 and 20%) 
and metabolic energy level (2600, 2800, 3000 
and 3200 ME Kcal). While, these results 
disagree with Abdel-Azeem et al. [18] and 
Abou-Zeid et al. [19] who found that the total 
plasma protein, albumin and total cholesterol 
levels were not significantly affected by 
feeding Japanese quail on diet containing 20, 
22 and 24% CP.  

Economic analysis 

The cost of feeding represents the largest 
item in the variable costs. Cost of feeding and 
total costs were significantly higher in groups 
fed on 2600 ME Kcal/kg with different levels 
of protein, while the lower were in group fed 
on 3000 ME Kcal/kg with 16% protein. Fixed 
costs are cost depreciation, labor, electricity, 
equipment and building. The fixed costs 
represented a minor proportion of the total 
costs while the total variable costs represented 
the major portion of the total costs. The 
revenues of pigeon squab's pair included sales 
of squabs as layers. Net profit and economic 
efficiency were significantly higher in group 
fed on 3000 ME Kcal/kg with 16% protein 
followed by group fed on 3000 ME Kcal/kg 
with 14% protein. These findings are strongly 
confirmed the findings of Khashaba et al. [10], 
who detected that the highest economic 
efficiency was in group fed on dietary protein 
level 16% CP with 2900 ME Kcal/kg. Quails 
diet contained high energy (3100 Kcal/Kg) 
was enhanced the production efficiency with 
least cost [22]. 

Conclusion 

The metabolizable energy and crude protein 
content of pigeon's diets play important roles 
on performance of pigeon. Feeding high crude 
protein (16%) and metabolizable energy (3000 
ME Kcal/kg) diets improved pigeon squab's 
body weight, carcass characteristics, serum 
biochemical analysis and economic efficiency. 
It is recommended to formulate the pigeon diet 
containing high energy (3000 Kcal/Kg) with 
16% crude protein to maximize the production 
with least cost. 
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 الملخص العزبى

 التقيين الإقتصادى لبعض الممارسات الغذائية فى سغاليل الحمام

محمد ادًذ انظيذ عًز
*

 ٔ طارج عصاو شاْيٍ  فزدٔص عثذ انْٕاب دظٍ ، 

 جايعح انشقاسيق  –كهيح انطة انثيطزٖ  –قظى ذًُيح انثزٔج انذيٕاَيح 

 

نطاقح ٔانثزٔذيٍ عهٗ تعط انصفاخ انغذائيح ٔانفظيٕنٕجيح فٗ ْذِ انرجزتح تٓذف دراطح ذأثيز يظرٕياخ يخرهفح يٍ اجزيد أ

ذظع نٗ إسٔج يٍ سغانيم انذًاو قظًد  531عذد طرخذو إيٕو(  ذذد انظزٔف انًصزيح.  82سغانيم انذًاو انثهذٖ )عًز 

ٕ كانٕر٘ ( كيه3222-8222-8022سٔج نكم يعايهح. قظًد انًعايلاخ ٔفقا نًظرٕياخ انطاقح ) 51يعايلاخ غذائيح تٕاقع 

طاعح  51انًعذَيح انلاسيح ٔذرعزض انطيٕر انٗ يلاح ٔالأانعلائق عهٗ انفيراييُاخ رٕٖ ذذ(% تزٔذيٍ خاو كًا 51-50-52ٔ)

تشيادج يظرٕٖ انطاقح ٔانثزٔذيٍ ٌ أظٕء خلال انيٕو ٔيرى ذقذيى انًاء ٔانعلائق تصٕرج دزج درٗ انشثع. فٗ ْذِ انرجزتح ٔجذ 

يهذٕظ فٗ كًيح انعهف انًظرٓهكّ خاصح فٗ انًجًٕعح انرٗ َخفاض إانذٗ َٔظثح انرصافٗ يع كلا يٍ ٔسٌ انجظى  يشداد

ستادج يظرٕٖ انطاقح  نيض نٓا  ذاثيز يعُٕٖ عهٗ  كًيح ٌ أٔجذ يعا أٔكانٕرٖ غاقح. هٕ يك 3222% تزٔذيٍ 50ٔذرغذٖ عهٗ 

 –انيٕريا ٔ دًط انيٕريك( تيًُا ذشداد كًيح انذٌْٕ انًٕجٕدِ تّ )انكٕنيظرزٔل  -انجهٕتيٕنيٍ -نثيٕييٍالأانثزٔذيٍ فٗ انذو ) 

% يٍ 50عهٗ رٕٖ ذذانًجًٕعح انرٗ عطد أقرصاديح الأانثزٔذيٍ عانٗ ٔيُخفط انكثافح(. يٍ انُاديح  -انذٌْٕ انرلاذيح

ٔصافٗ رتخ. قرصادٖ إعائذ عهٗ أثٕر ٔتانرانٗ ذكهفح نكم كيهٕ جزاو ٔسٌ دٗ نهطقم أكيهٕ كانٕرٖ  3222انثزٔذيٍ ٔ

فعم الأ%  فٗ علائق سغانيم انذًاو كاٌ 50كثهٕ كانٕرٖ ٔتزٔذيٍ  3222َظرخهص يٍ ْذج انذراطح اٌ يظرٕٖ غاقح 

 ٔتانرانٗ سيادج انكفاءج الاقرصاديح.قم أتركانيف َراجٗ إداء أعهٗ أنهذصٕل عهٗ 

 

 
 

 


