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Pigeons are monogamous and squabs are raised by their parents, both male and female,
which feed the young pigeons with ’crop milk’ in the first 5-7 days of their life. Because
of this special characteristic the feeding system of pigeons differs markedly from that of
other poultry species.

Few studies have been published on the protein requirements of pigeons. A���	

and A��	�
��� (1969) found that a pigeon diet containing 16.5% crude protein increased
weaning weights of squabs compared to a 14.7% crude protein diet. 2�B!!� ��� �.
(1972) reported higher weaning weight in pigeons fed wheat compared to soybean meal.
;����� and .
���� (1977) found that a 10% crude protein diet containing 10% corn oil did
not cover the requirements of pigeons. On the other hand, 20% and 40% crude protein
failed to result in significant change in the weaning weight of young pigeons. :=���������
���(1985) established that 14% dietary crude protein content is enough for good squab
production of breeding pairs.

@���������. (1991) reported that a 22% CP diet with or without corn and a 16%
diet without corn gave similar responses for production of breeding pairs and 4-week
body weight of squabs.

In this experiment the effects of diets with different protein levels (12, 14, 16, 18
and 20%) on the production of auto-sexing utility type pigeons in the first and second
production term were measured.

�,(�#�,�-�,'����(")�-

($���	���������
�	��
The utility-type pigeons used originated from auto-sexing Texan and King populations
imported in the mid 1970s from the USA and later from France. All stocks were
homozygous or hemizygous for the StF (faded) gene described by C���
���� (1942),
which causes great differences in feather colour between the sexes, and in down
feathering at the juvenile stage. During the last decade the whole population was bred as
a single auto-sexing utility pigeon stock. More details regarding this population were
published by 2�����and�C��
�(1998).

�
�
������
The birds were housed in an environmentally controlled, windowless pigeon house. All
pairs were randomly allocated to individual pigeon breeding cages (:���, 1976)
designed to keep pigeon pairs separately. In each breeding cage the parents were able to
feed their squabs up to the age of 28 days, the weaning stage. At this age squabs are
ready and in prime condition for slaughter or are transferred to colony cages to be reared
further. In this way the performance data for each pair and their offspring could be
recorded separately.
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The duration of the test period in the experiment was 12 months. The lighting
programme was 12 light hours, with a light intensity of 2.5 w/m2, provided by
incandescent tubes throughout the year. The heating system ensured that the indoor
temperature was at least 15°C in winter. Ventilation provided a maximum of 5 m3 air per
kg live weight per hour.

%���	��
Five pelleted low and high protein diets (from 12 to 20%) with ad libitum feeding were
compared. Each experimental diet was fed to 30 breeding pairs. Pelleted diets were fed
ad libitum during the whole test period. Water and mineral grit were also provided ad
libitum. The composition of the experimental diets is shown in �!����.
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Protein levels (%) (1)
Ingredient (%)(2) 12 14 16 18 20
Maize (3) 73 67.5 62 56.5 51
Wheat (4) 10 10 10 10 10
Bran (5) 5 5 5 5 5
Soybean meal (46% CP) (6) 3 8 13 18 23
Sunflower (40% CP) (7) 4 4.5 5 5.5 6
Vitamin mix (8) 5 5 5 5 5
Total (9) 100 100 100 100 100
Calculated nutrient content (10):
ME (MJ/kg) (11) 12.92 12.64 12.37 12.10 11.83
Crude protein (%) (12) 12.14 14.05 16.03 18.01 20.00
Crude fat (%)(13) 3.19 3.10 2.99 2.89 2.80
Crude fibre (%) (14) 3.37 3.63 3.83 4.02 4.22
Met+Cys(%) (15) 0.49 0.53 0.59 0.64 0.67
Lysine (%) (16) 0.42 0.55 0.78 0.85 0.99
Met (%) (17) 0.24 0.26 0.28 0.32 0.34
Na (%) (18) 0.12 0.12 0.12 0.12 0.12
Ca (%) (19) 1.02 1.04 1.06 1.07 1.08
P (%) (20) 0.64 0.66 0.70 0.71 0.74
Vit. A (NE/kg) (21) 13200 13200 13200 13200 13200
Vit. D3 (NE/kg) (22) 2640 2640 2640 2640 2640
Vit. E (mg/kg) (23) 22 22 22 22 22
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During the experiment length of egg cycle, egg production, egg weight, hatchability,
number of squabs hatched, number of squabs weaned, squab mortality up to 28 days of
age, squab weaning weight, annual squab production per pair, annual feed consumption
per pair and squab feed conversion ratio were measured.

The number of squabs hatched was recorded daily. All squabs were weighed at 28
days of age. Weighing of squabs was always carried out before 10 a.m. to reduce
possible variations due to difference in feed intake. Squab mortality was recorded daily
for each pair up to the age of 28 days, when the squabs were weaned. The feed
consumption of the pairs was measured every day.

-�
�	��	�
��
�
���	�
Hatchability and viability were analysed by Chi2 test, taking into consideration the
methodical recommendations outlined by ;�����
�and�;�
�� (1976). Traits characterised
by normal or close to normal distribution were compared by .BH/. (Statgraphic 5.0, 1991).

#�-*�(-�,'����-+*--�)'

The effects of the treatments on the production performance of the breeding pairs are
presented in �!�� �.

The length of the egg cycle was not affected by the treatments, either in the first or
in the second production cycle. The slight increase in egg number with increase in
dietary crude protein content supports the results of ;�%� (1963) and :=������� ��� �.
(1985), who found a similar tendency with utility-type pigeon populations.

The hatchability of laid and fertile eggs was also higher when pigeons were fed
high protein diets, but these differences were not significant in either production period.
The hatchability traits were 3-5% higher in the first than in the second cycle. The
hatchability values recorded in this experiment were lower than those in the literature
(@������� ��, 1991). The reason for this may have been the difference between natural
matings in groups and cage matings. In pigeon populations it has often been observed
that the reproductive performance of breeding pairs was reduced if sexually mature
males and females were hindered in the process of choosing partners (;�%�� 1963).

Significant differences were observed between the treatments in the number of squabs
hatched and weaned. Significantly (P<0.05) higher values were obtained for these
parameters when pigeons were fed the 20% CP diet in parallel with production cycles.

Squab mortality was also significantly (P<0.05) affected by the protein content of the
diet. Feeding the 14% CP diet in the first and 12% CP in the second period resulted in the
highest values, while the 20% CP diet led to the lowest values in both respective terms.

Parallel to increase in dietary crude protein content the 4-week body weight of
squabs also increased significantly (P<0.05), although this difference did not exceed 6%
between the diets of lowest and highest protein content in parallel with the first and
second cycles. Diets containing less than 16% CP fed to pigeons kept in cages resulted
in smaller weaned and marketable squabs. Similar tendencies have been observed for
pigeons kept in groups in voliers (A���	
� and A��	�
����� 1969; ;������ and .
����,
1977; :=����������, 1985). The difference in squab body weight between the 12% and
20% CP feed groups was about 25-30g in the two respective cycles. Annual squab
production per pair was significantly (P<0.05) higher at 18% CP level compared to all
the other treatments in the first and second production terms.
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Protein levels (%) (1)
Trait (2) 12 14 16 18 20
Egg cycle (days)
(3)

I.-27.84±0.97a

II.-28.65±1.11a
28.50±1.17a

29.10±1.26a
29.84±1.38a

28.84±1.45a
30.56±1.93a

28.35±1.78a
27.53±1.67a

30.27±1.92a

Annual egg
production (no.) (4)

20.18±2.17
20.50±1.58

21.18±2.72
20.96±2.94

21.08±2.43a

21.49±2.69a
22.10±3.67a

21.24±4.33a
22.53±3.25a

22.85±3.85a

Egg weight (g) (5)
21.16±1.63a

21.12±1.09a
21.75±1.38a

21.30±1.65
21.51±±1.57a

21.99±1.78a
21.55±1.52a

22.01±1.42a
22.09±1.23a

22.24±0.97a

Hatchability of
laid eggs (%) (6)

59.56±18.31a

62.58±12.09a
61.23±17.14a

63.45±17.43a
59.45±19.31a

63.10±20.62a
61.22±21.47
64.94±19.25

62.35±16.97a

64.56±18.27a

Hatchability of
fertile eggs (%) (7)

62.12±1257a

66.03±10.20a
63.20±19.39a

67.36±13.22a
61.55±15.47a

66.97±14.18a
65.43±13.32a

68.95±12.11a
63.95±18.13a

69.12±14.28a

Hatched squabs
per pair per year
(no.) (8)

12.02±2.38a

12.83±2.95a
12.97±2.83a

13.08±3.31a
12.53±3.43a

13.26±3.88a
13.53±3.63a

14.01±3.42a
14.04±3.67a

14.75±3.05a

Weaned squabs per
year (no.) (9)

8.17±3.41a

8.48±3.15a
8.61±4.05b

8.98±3.55b
8.58±3.89a

9.35±3.92a
9.37±3.63c

9.92±3.60b
10.20±3.13c

11.12±2.97c

Mortality of
squabs up to
weaning (%) (10)

32.02±15.27a

33.90±16.66c
33.61±17.23a

31.53±18.44b
31.52±18.33a

29.72±19.91b
30.74±20.12a

29.19±19.47b
27.35±19.67a

24.61±18.11a

4-week body
weight of squabs
(g) (11)

502.58±39.43a

510.90±35.00a
513.90±33.59b

518.10±38.10b
529.93±30.68c

525.60±31.90b
523.91±35.23b

531.90±29.20c
532.30±29.38c

535.30±26.41c

Annual squab
production per pair
(kg/pair) (12)

4.10±1.03a

4.33±0.78a
4.42±1.83a

4.65±1.99b
4.54±2.19b

4.91±2.05b
4.91±2.35b

5.27±1.93b
5.42±2.17c

5.95±1.85c

(a-c P<0.05)
I - First production term (<������*����#���
4��)
II - Second production term (6�������*����#���
4��)
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The feed intake of the birds was also significantly (P<0.05) affected by the composition
of the experimental diets (�!��� $). Pigeons consumed higher quantities of the high-
protein diets than of the others. Crude protein intake from the 20% CP diet was thus
almost twice as high as that observed at 12% CP. These tendencies were the same in
both production periods. The reason for the differences in feed consumption could be
that the ME values of the experimental diets decreased with increase in CP (�!����).
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Since birds tend to eat in order to satisfy their energy requirement, the differences in
feed intake were probably due to the lower ME rather to the CP values of the diets.

(
����2

��
��������������	�	����������
�0����������	����
	��������	��������
	�	����	�������
�����	���������123��
	����������
�����4

Protein level
(%) (1)

Trait (2) 12 14 16 18 20
Daily feed intake
of pairs (g/day) (3)

104.65±10.12a

108.63±8.27a
108.76±11.32b

114.52±10.90c
113.42±11.87b

114.34±9.93b
117.17±12.83c

119.23±12.38c
118.05±12.07c

123.56±11.31c

Daily protein
intake of pairs
(g/day) (4)

12.70±2.20a

13.18±1.98a
15.08±2.48b

16.09±2.61b
18.18±2.53b

18.81±2.61b
21.10±2.87c

21.47±3.28c
23.61±3.63c

24.71±3.39c

Daily ME intake of
pairs (kJ/day) (5)

13.52±0.96b

14.03±0.78a
13.74±1.26b

14.46±1.45a
14.03±1.38c

14.51±1.29a
14.17±1.23b

14.42±1.67a
13.96±1.52a

14.61±1.66a

Annual feed
consumption of
pair (kg) (6)

38.20±1.98a

39.65±2.62a
39.70±2.56b

41.80±2.26b
41.40±3.19b

42.83±2.94b
42.77±2.85b

43.52±3.19b
43.09±3.49c

45.10±3.78c

Annual feed
conversion of
squabs (kg/kg) (7)

9.31±3.12c

9.15±2.91c
8.98±2.98b

8.98±3.81b
9.11±2.13c

8.72±2.38b
8.71±2.85b

8.25±2.67b
7.95±2.03a

7.57±2.17c

(a-c P<0.05)
I - First production term (<������*����#���
4��)
II - Second production term (6�������*����#���
�4�)
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In spite of the higher feed consumption of the 20% CP diet fed to adult birds, the feed
conversion ratio of their squabs was the lowest in this case. This means that the higher
feeding cost was compensated for by higher numbers of weaned squabs per breeding
pair in the two consecutive terms.
From the results of this experiment it can be concluded that the protein content of pigeon
diets plays an important role and effects the most important reproduction traits
significantly. Feeding utility-type breeding pairs with high-protein diets increases both
the number and the weight of weaned squabs. The feed conversion ratio of squabs can
also be improved. The effect of difference in dietary ME value and energy: protein ratio
requires further investigation.
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