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ABSTRACT: The main objective of this study was to increase the reproductive
performance and profitability of pigeons by weaning of squabs at 3 d post-hatching. If
parents did not need to feed their squabs for about 28 d more eggs would be obtained from
each pair of pigeons, where new laying cycle is initiated after weaning. In the first 3 d of
life it is very difficult to weaning squabs because they completely dependent on pigeon
crop milk (PCM), which contains immunoglobulin and other unknown compounds
necessary for survival. However, at the end of 3" d of nestling period crop milk replacer
(CMR) can be made and successfully given for squabs till the end of growth period. A total
number of 135 squabs (36.01+1.7g) were taken at the end of 3™ d post-hatching, which
was randomly divided into 3 groups (45 squabs / group) with 3 replicates containing 15
squabs for each. The previous weaning groups compared with the PCM which contains 45
squabs leaved with their parents as a control group. The weaning groups were artificially
fed by 3 different CMR containing 42.14, 44.15 and 48.12 % CP and 3277.5, 3308.7 and
3371.1 ME kcal/kg. Squabs were hand fed with CMR slurries composed of soya flour
based diet, with added gluten, eggs, powder milk, yeast, and supplemental minerals,
vitamins and oil. Eggs and powder milk were added to duplicate the nutrient composition
of CMR. In the first stage of weaning (3 - 14 d), CMR were given for squabs containing
14% diet and 86% water by weight, followed by 20 % diet and 80 % water for the next
growth period (15-28 d). Results indicated that early weaning is a new method to increase
frequency of reproduction of parent stock, where annual squab production increased.
Growth rate of weaning squabs was not negatively (P<0.05) affected by hand feeding
compared to PCM group. However, growth rate for either PCM or CMR groups was quick
until d 14 and then progressively decreased afterwards, where the negative growth rate
occurs at the 5 wk. There were significant (P<0.05) differences observed for most blood
parameters due to feeding CMR. While, insignificant differences observed for most carcass
traits, with exception of body weight, spleen, wing and abdominal fat weight percentages.
However, CP % and EE % in whole carcass insignificantly affected due to feeding CMR.
In general, it could be concluded that squabs have been successfully hand-reared by using
CMR, where the major benefit seen with the applying early weaning is providing an
economical benefit by allowing more squabs at the end of the year and increase overall
fecundity.
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INTRODUCTION

It's well known that pigeons (Columba
livia domestica) have been reared for
obtaining squabs all over the world.
Mankind has practiced with pigeon
keeping about 10,000 years in almost
every part of the world (Levi, 1977).
Probably pigeons are the first bird species
to have been reared by humans (Johnston
and Janiga, 1995). In developing
countries like Egypt, pigeons are reared
under semi scavenging system and mainly
for squab production, where the Egyptians
raised pigeons for food (Levi, 1972). In
this context, Fekete et al. (1999) stated
that the purpose of pigeons breeding was
basically three categories: the production
of sports pigeons, ornamental pigeons, and
utility (meat type) pigeons. Additionally,
squab meat is very lean, easily digestible,
and richer in protein, minerals and
vitamins (Morgan, 2006). Also, Chinese
people consider pigeon meat as having
medicinal value (Hsiung et al., 2005).
Pigeons are monogamous and squabs are
raised by their parents, unlike chickens and
other poultry. Newly hatched squabs an
altricial birds, i.e. blind, and helpless when
hatched and it’s totally dependent on their
parents with pigeon crop milk. However,
pigeon crop milk and mammalian milk
have functional similarities in terms of
nutritional  benefit and delivery of
immunoglobulins to the young. When the
squabs grow older pigeon crop milk is
mixed with grains soaked in the crop of the
parents and gradually replaced by the
grains (Sales and Janssens, 2003).
Because of this special characteristic, the
feeding system of pigeons differs markedly
from that of other poultry species. The
pattern of intestinal development during
postnatal growth in domestic pigeons as an
altricial bird would be different from the
pattern observed in precocial poultry
(Dong et al., 2012). They added that villus
area in squabs increased rapidly in all
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segments immediately after hatching and
was greatest in the duodenum. In the
ileum, this increase was complete by 5 d,
whereas in the duodenum and jejunum,
villus size continued to increase through
14 d. However, altricial birds exhibit a
rapid growth after hatching that is
accompanied by maturation of their
physiological functions (Starck and
Ricklefs, 1998). Furthermore, the digestive
tract plays a key role in studies of avian
ontogenies because of its important
function in nutrient intake (Starck, 1993).
Young pigeons are altricial birds and
exhibit a phenomenal rate of growth and a
rapid growth of the small intestine in the
first few weeks after hatching (Shetty et
al., 1992). Moreover, Vandeputte-Poma
(1980) found that until 3 d all young
pigeons receive pigeon crop milk only.
The relative crop contents of squabs is
maximal until 4 d after hatching and shows
a first steep decline at 8 d coinciding with
a decrease in the relative quantity of
pigeon crop milk. As a result, precocial
birds have the capacity to digest and use
complex dietary nutrients at hatch,
whereas squabs need a much more simple
diet and cannot seek food on their own to
satisfy their nutrient requirements. A pair
of pigeons can raise about 15 squabs per

year. Although meat from squabs is
produced  commercially, information
regarding  breeding  techniques and
advances is lacking (Mariam, 2007).

Indeed a few attempts have been made to
hand-feeding squabs but not always from
the day of hatching (Levi, 1974; Du et al.,
1993 and Tsat et al., 1994). Furthermore,
crop milk replacer could be used for hand
feeding, so that parents would continue to
laying a new clutch approximately after
short period of removing squabs by
decreasing the dependence of pigeon crop
milk. Considering the above facts and
circumstances the present study was
conducted to investigate the possibility of
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hand feeding of squabs in early life (3 d
post-hatching) in order to maximizing the
profitability, where pigeon is a species
with a moderate economic importance.

MATERIAL AND METHODS

Site and the aim of study: This study was
conducted at Experimental Poultry
Research Station belonging to Al-Azhar
University, Naser city Cairo, Egypt during
the period from June, 2014 up to
December, 2014. The main objective of
this study was to investigate the possibility
of early weaning and hand feeding of
squabs at 3 d post-hatching in order to
maximizing the profitability and increase
reproduction performance of parents stock.
Parents stock and management: The
experiment was conducted using 60 pairs
of local parent Egyptian pigeons with a
(sex ratio of 1:1). The birds were housed in
an environmentally controlled, windowless
pigeon house pens. The pens were
prepared with batteries, which were
hanging on the inner wall of the pens. Each
battery was divided into holes as nests
measuring (30 x 25 x 30 cm). Each nest
was numbered to follow up the growth rate
of squabs leaved with their parent's.
Pigeons were fed a basal diet based on
corn-soybean meal diet containing 14% CP
and 3200 Kcal/Kg, supplemented with
minerals and  vitamins  according
requirements published by Abdel-Azeem
et al. (2007). The lighting schedule was 16
hrs light and 8 hrs darkness, with a light
intensity of 2.5 w/ m2 At the end of
brooding period 135 squabs were taken at
3 d post hatching (weaning age) to hand
feeding procedure. The weaning group
compared to squabs leaved with their
parents as control group (45/group).
Parents started to lay a new clutch again
after approximately 7-10 d from removing
of squabs.

Rearing and hand feeding method of
squabs: From 1 to 3 d of hatching, squabs
received pigeon crop milk only, where
they full dependent on their parents.
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While, at the end of 3™ d post hatching a
total number of 135 squabs (36.01+1.79)
were taken and randomly divided into 3
groups (45 squabs / group) with 3
replicates containing 15 squabs for each.
The previous weaning groups compared
with the PCM contain 45 squabs, which
leaved with their parents as a control
group. The weaning groups were
artificially fed by 3 different CMR
containing 42.14, 44.15 and 48.12 % CP
and 3277.5, 3308.7 and 3371.1 ME
kcal/kg. After taken squabs from their
parents they were brooded in a special
glass brooder, where the temperature was
maintained at 35 °C for the 1% wk, 32 °C
for the 2" wk, and then gradually
decreased to 28-25 °C for the 3" and 4"
wk respectively. Brooder was provided
with ultra violet lamp to sterilize
surrounding  environment.  Adjusting
temperature is very important in early life
because squabs can only properly digest
their food if their normal range of body
temperature is ensured. However, the
relative humidity was stable (60-65%)
along the growth period. Each two squabs
placed in a disposable nest bowl measured
10 cm deep, and 25 wide provided with
straw as nesting material. A numbered leg
band was given for each squab at 7" d of
age for identification and easier visual
observation. The formulation and chemical
compositions of crop milk replacer
compared with pigeon crop milk were
given in Tables 1 and 2. In the first stage
of weaning (3 - 14 d) CMR were given
containing 14% diet and 86% water by
weight, followed by 20% diet and 80%
water for the next period of life (15 - 28 d).
Squabs were fed as soon as possible after
they taken from their parents at 3" d post-
hatching. Before commencement of hand
feeding squabs were stimulated by
touching their bills and crops for 1 min
before feeding. Slurry of diet blended in
distilled water in a homogenizer, and then
warmed to 37 °C. During the first stage
(3-14 d) squabs were fed the slurries 2
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times / d at about the same times, so that
their crops were full by using a 50 mL
plastic syringe attached to a soft and
flexible rubber tube. In the next stages (15-
28 d) squabs were fed 3 times / d by using
the same plastic syringe. The actual
amount of slurry fed to each squab was
daily recorded. The CMR should be heated
before using by standing it in a bowl in
boiling water. It is important to test the
temperature of the formula on the back of
the hand before feeding. If mixture is too
hot it will, of course, burn the squab and, if
it is too cold, it harmful to squabs. If the
diets are too dilute, the birds do not receive
enough dry matter for optimal growth.
This confirms the importance of dilution of
diet for the survival of hand-fed squabs as
observed in cockatiels (Roudybush and
Grau, 1986). Squabs are fed initially by
slightly pressing open the mouth and to
push the formula into the mouth. The
formula needs to be fairly runny at this
stage to enable it to flow into the mouth. It
is important to fill the crop to its maximum
capacity in order to stretch the walls of the
crop in preparation for the large volumes
of food which will be eaten later. To
prevent impaction, it is very important that
the crop be allowed to fully empty before
it is filled again. However, formula can be
feed again after the crop has emptied fully
and feeding has paused for 12 hrs to
minimize the risk of bacterial residues in
the crop which might restart the
fermentation. Also, as the squabs continue
to grow larger the thickness of the formula
can be increased and the delivery method
will need to be changed. A good indicator
that the rearing process is going well is
that the squab crop is emptying between
feeds. For hand feeding procedure, we
hold the head of squab between the thumb
and forefinger and offer the tip of rubber
run it down the mouth. Fill crop at each
feed and do not allow it to empty during
the day, but leave it to empty overnight.
This is the most important part of the
method and is crucial for successful hand-
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rearing. Squabs, who suffered from
fermenting crop content once, are prone to
recurring bouts of faulty digestion.
Problems can be minimized by adding
more enzymes to the formula to aid proper
digestion. With this method, however, the
crop should be filled at each feed and
should remain full throughout the day and
be allowed to empty only overnight. Most
squabs pass faces after each feed and this
is generally a good indicator that all is
going well. If it appears that the squab is
not digesting the formula and has stopped
passing faces, increasing the humidity in
the brooder may help to solve this
problem. Visual observation is necessary
along day to solve any problems can be
arise.

Parameters

Body weight and feed intake: During the
growth period body weight of each squab
was daily recorded in the early morning
before feeding after the squabs had been
starved until excretion of faces and urine
before the weight of the birds was
recorded. Also daily and total feed intake
per squab, and mortality rate were also
recorded. All mortalities occurred during
experiment had post-mortem examination
to determine the reason of death.

Blood samples: Blood samples were taken
at 28 d of age for each group alone. Each
blood sample was divided into two
samples in Eppendorf tubes. One in a
heparinized test tube to study blood
hematological parameters  including
packed cell volume (PCV), hemoglobin
(Hb), red blood cells (RBC’s), white blood
cells (WBC’s) and the other in a
heparinized test tube to study blood
biochemical constituents including total
plasma protein profile, total plasma lipids
profile, some liver enzyme and kidney
function. Samples were sorted in a deep
freezer at -20 °C until the time of chemical
analyses were carried out. Blood samples
were analyzed within 3 hrs of their
collection for hematological parameters.
Either, RBCs and WBCs count were done
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in a haemocytometer chamber with (Natt
and Herrick, 1952) diluents to obtain a
1:200 blood dilution. The number of
WBCs was estimated as total WBCs x 200.
However, PCV was measured as micro
haematocrit method according to Norte et
al. (2008). The Hb concentration was also
determined by spectrophotometerically
method according to (Young, 2001). The
means of corpuscular volume (MCV),
mean corpuscular hemoglobin (MCH),
mean corpuscular hemoglobin
concentration (MCHC) and color index
(CI) were calculated from RBCs count,
PCV and Hb values. The biochemical

parameters of the blood  were
calorimetrically determined by using
commercial  kits  (Spectrum  Egypt

Company and Diamond diagnostics for
biotechnology kits), for total protein and
albumin (Tietz et al., 1995), total lipids
(Frings et al.,, 1970), ALT and AST
(Murray, 1984a,b), glucose ( Kaplan,
1984), total cholesterol and triglycerides
(Young, 1995), LDL and HDL (Lopes-
Virella et al., 1977), urea (Young, 1995 )
and uric acid (Barham and Trinder, 1972
). Globulin concentration was calculated as
difference between total protein and
albumin.

Carcass traits, carcass chemical and
crop milk replacer compositions: At 28 d
of age 15 squabs per each treatment (5/
replicate) were weighed, sacrificed and left
to bleed for 3 minutes and then scalded at
60°C for 1 minute, after that they were
feathered and manually eviscerated to
study carcass characteristics. Each carcass
(including total edible and inedible parts)
was weighed to record the dressing carcass
weights. All values were calculated as
percentages of live body weights.
Abdominal fat pad were removed and
weighed and the length of small intestine
was measured. In order to determine
carcass compositions, five carcasses were
taken from each group after measuring
carcass characteristics. Carcasses were
frozen at -20°C until analysis. For
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determining dry matter and moisture
contents, carcasses were dried in an oven
at 100°C for 6 hrs. The whole dried
carcasses were then homogenized after
drying using a Waring 4L blender. Sample
were taken and finely ground to analysis.
Dry matter was determined as percentages
of total wet carcass weight. Total carcasses
and formula protein (Nx6.25), ash and
ether extract (EE) were analyzed according
to A.O.A.C. (1994). Ether extract was
determined by extraction using the Soxelt
apparatus. The percentages of nutrients
were reported on a DM basis. The amino
acid profile in formula was performed by
Eppendorf apparatus HPLC (Amino acid
analyzer LC 3000 Eppendorf Germany) at
flow rate of 0.2 ml/min. Pressure of buffer
from 0 to 50 bars. Pressure of reagents
ranged from 0 to 150 bars, where the
reaction temperature was 123° C.

Data analysis: Data analysis was
performed using General Linear Models
(GLM) procedure of SPSS software
program package (SPSS, 2010), version
16.0. All data were analyzed based on a
completely randomized design using one
way ANOVA. All percentages were first
transformed to arcsine being analyzed to
approximate normal distribution before
ANOVA. Data were presented as means +
SE. Significant  differences among
treatment means were separated using
Duncan’s multiple range tests with a 5%
probability (Duncan, 1955). Also the one-
sample t-test is used for comparing
differences between sexes. All obtained
data were analyzed by using the following
Model: Yij= u +Si+ eij

Where, Yijj is the analyzed
measurements, u = is the overall mean, Si
= is the effects of groups (i=1-4) and ejj =
the standard error of mean.

RESULTS

Ingredients used in formulating crop
milk replacer (CMR) and chemical
compositions compared with pigeon
crop milk (PCM): Table 1 and Table 2
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shows the ingredients used in formulating
CMR and chemical compositions
compared with PCM. It appeared that
CMR slurries composed of soybean full
fat flour based diet, with added gluten,
eggs, powder milk, sunflower oil, sodium
chloride, calcium carbonate, di-calcium
phosphate, yeast and supplemental with
minerals and vitamins. These ingredients
were suitable for successful and complete
digestion in early life of squabs and
supported the optimum growth for squabs.
Eggs and powdered milk were added to
duplicate the nutrient compositions of
CMR. Also, yeast was added to promoting
blood formation, where it considered a
source of vitamin B-complex. It is
interesting to note that from Table 2, PCM
contains relatively higher amount of CP,
EE, ash, GE and different amino acid
including lysine, aspartic, therionine,
serine, glutamic, proline, glycine, valine,
isolucine, leucine, phenylalanine, histidine
and arginine than finding in CMR. While,
CMR containing suitable content of CP
and EE % and also has relatively higher
levels of methionine, cystine, serine,
alanine and tyrosine than PCM. It is
obvious that CMR was successfully
formulated to meet the nutrient
requirements required for normal growth
of squabs during the nestling period.

Hand feeding and performance: Results
presented in Table 3 show the effect of
CMR on squab performance compared to
squabs fed PCM (control group). It is
appeared that live body weight (LBW) at 3
d post hatching were found to be 34.45,
35.58, 36.32 and 37.67 g respectively for
PCM,CMR1,CMR2 and CMR3, indicating
the absence of significant differences at
start. Statistical analysis of comparative
abundance of LBW among control and
CMR groups revealed that insignificant
differences detected for all growth periods
for squabs fed either PCM or those fed
CMR groups. Concerning, body weight
gain (BWG) the obtained results exhibited
the same trend, with exception of BWG at
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3-7 d, where squabs fed PCM exhibited
higher (P< 0.05) value than squabs fed
CMR. While, for other growth periods
insignificant differences observed due to
feeding neither PCM nor CMR. It is very
interesting to note that, although, the
absence of significant among the groups,
there were numerical increase of LBW due
to feeding CMR. Clearly from these results
it is notice that growth of squabs was quick
during the first 28" d, it reached the peak,
while it decreased or stopped afterwards.
However, it’s realized that the highest
BWG observed during the first period of
growth (8 - 14 d) compared to other
periods. Interestingly, it should be obvious
that LBW of squabs not affected by
application of hand feeding procedure.
This indicates that CMR can be used as a
successful method in early life of squabs
without any negative effect on growth rate.
It is note that insignificant differences
showed for mortality rate due to feeding
CMR. This reflects no detection of
fermentation or infectious diseases due to
feeding CMR and all mortality occurred
along the experimental study attributed to
handling procedure. The results indicated
that squabs fed CMR consumed equal
amount during the nestling period and the
values of CMR consumed recorded higher
(P< 0.05) amount than observed for PCM
group. The values recorded for total feed
consumed were 925, 1007, 1007 and 1007
mL respectively for PCM, CMR1, CMR2
and CMR3. While, the values of FCR
significantly =~ affected among  the
experimental groups. The values of protein
intake recorded high value for squabs fed
by their parents compared to those
supplemented CMR. Converse trend
observed for energy intake, where squabs
fed CMR showed higher values than
squabs fed CMR. Concerning protein and
energy efficiency ratio squabs fed CMR
exhibited higher (P< 0.05) values than
squabs fed by their parents (PCM). From
the finding it is observed that early hand
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feeding of squabs obviously no affects on
all growth performance.

Growth rate for both sexes: Results
illustrated in Table 4 and Fig 1 shows the
averages of growth rate for male and
female at different periods of growth
regardless of feeding CMR. The average
LBW at 3 d post hatching was 40.08 g vs.
31.92g for male and female. Afterwards,
squab’s weight continued to increase with
advanced age till the end of nestling
period. The average LBW at marketing age
was 391.64 for male vs. 302.16 for female.
It is notice that growth rate was quick for
both sexes until 28, where it gradually
decreased and negative growth rate
occurred in week 5. In this context, for all
periods of growth male were superior in its
growth rate than female.

Blood constituents: values of
hematological and biochemical
constituents of squabs fed either PCM or
CMR are presented in Table 5. Concerning
hematological parameters it will be noted
that squabs fed CMR3 exhibited
significantly (P< 0.05) higher values for
RBCs count than other groups. While,
insignificant differences observed for
WBCs, heterophils, lymphocytes,
heterophils / lymphocytes (H/L) ratio, due
to feeding either CMR or PCM. On the
other hand, the values of PCV and Hb
recorded markedly significant (P<0.05)
higher values for squabs feed CMR3 than
squabs fed other CMR or PCM. While,

The

insignificant differences observed for
erythrocytes indices including MCV,
MCH, MCHC and Cl among the

experimental groups. It is interesting to
note that RBCs positively affected due to
feeding CMR, while no changes observed
in WBCs and H/L ratio indicted no stress
was observed, where the ratio of H/L is
positively related to the magnitude of the
stress event. Regarding results of
biochemical constituents, it seems clear
from these data that most of biochemical
constituents  significantly (P<  0.05)
affected by the application of CMR
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compared to PCM. It is noted that the
pronounced highest values of total protein
and globulin recorded for squabs fed CMR
compared to squabs fed PCM. While
insignificant differences observed for
albumin among the experimental groups.
However, A/G ratio exhibited significantly
high value for squabs fed PCM, followed
in descending order by squabs fed CMR3,
CMR2 and CMR1 respectively. In this
context, it is seems likely that lipids profile
fractions recorded significant (P<0.05)
higher values for squabs fed CMR3 than
other groups. Concerning values of
glucose, ALT, AST, urea and uric acid, the
analysis of variance indicated that also
squabs fed CMR3 showed the highest
(P<0.05) values compared to squabs fed
other CMR or PCM. The values of
AST/SLT ratio recorded the highest value
for squabs fed CMR2 compared to other
experimental groups. From the previous
results it is pointed out that, although the
increase values of all biochemical blood
traits due to feeding CMR, all values are
within the normal rang detected for most
poultry species.

Carcass traits: Results of carcass traits
measured at 28 d of age are given in Table
6. It is observed that all carcass traits
insignificantly affected due to feeding
CMR, with exception, of LBW, spleen,
wings and abdominal fat weight
percentages compared to squabs fed by
their parents (PCM). The average LBW
was found to be 330.34, 342.82, 345.36
and 351.43g respectively for PCM, CMR1,
CMR2 and CMR3, where the statistical
evaluation indicated that LBW was
significantly (P< 0.05) higher for squabs
fed CMR than those fed PCM. However,
abdominal  fat  weight  percentage
progressively (P < 0.05) increased due to
feeding CMR3, followed squabs fed
CMR2, CMR1 and PCM. It is observed
from the present results feeding squabs on
CMR no adverse effects on carcass traits.
Chemical carcass compositions: Table 7
shows the details of the proximate analysis
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of meat squabs at d 28 as affected by
feeding CMR compared to meat of squabs
fed by their parents (PCM). Carcass
compositions  were  expressed  as
percentages of dry matter basis. It's
apparent from inspection of table that
moisture content in breast and whole
carcass recorded slightly lower (P<0.05)
values for squabs fed CMR than squabs
fed PCM, while, moisture content in thigh
insignificantly affected due to feeding
CMR or PCM. On contrary, the dry matter
contents, exhibited higher (P<0.05) values
for carcass squabs fed CMR than squabs
fed PCM. While, there were insignificant
differences detected in crude protein and
ether extract contents due to feeding CMR.
Concerning ash percentages the highest
values recorded for different cuts of squabs
fed by their parents (PCM) and squabs fed
CMR1 compared to those recorded for
squabs fed CMR2 and CMR3.The values
of NFE exhibited the lowest values for
squabs fed CMR3 compared to other
experimental groups. It's clear that from
the previous results the feeding squabs on
artificial CMR no negatively effect on
carcass compositions, especially regarding
with CP and EE%.

DISCUSSIONS

Ingredients used in formulating CMR
and chemical compositions compared
with PCM: From Table 1 and 2 it should
be emphasized that CMR formulation in
the present study mimics the composition
of PCM, where the nutrients found in
CMR similar nutrients observed in PCM
during the nestling period. Extruded full-
fat soybean flour can be wused in
formulating CMR; this may be due to it
considered a good source of energy and
protein with a high content of lysine,
tryptophan, isoleucine, valine, and
threonine (Larbier and Leclercq, 1994).
Also, it contains 180-220 g/kg of good
quality oil mainly with a high proportion
of linoleic acid (Waldroup, 1982).
However, the addition of yeast in CMR
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increased the number and height of
intestinal villis and improved intestine
maturation and villis formation which

increasing the surface of nutrient
absorption (Banerjee and Pradham,
2006). Yeast could improve feed

conversion ratio, and lowering the pH in
intestinal segments, which creates a hostile
environment for pathogens that reducing
their chance of survival and colonization in
the gut (Tangendjaja and Yoon, 2002).
Further, yeast are bio-stimulators and
immune-modulators  containing live
bacterial cultures, which regulate and
optimize the ratios among the different
types of microorganisms in the digestive
system, preventing upsets and exerting a
stimulating effect on the disintegration and
absorption of the nutrient substances
(Balevi et al., 2000). However, eggs were
added to formula due to the fact that it
contains a great variety of nutrients to
sustain both life and growth (Kerver et al.,
2002). Egg proteins have unique biological
activities with a good balance of essential
amino acids. In addition to excellent
nutritional value immunoglobulin (IgY) is
the major antibody present in yolk, which
effective in preventing many bacteria and
viruses infections (Shin et al., 2002). The
content of vitamins and minerals are
needed in CMR in varying amounts, to
allow squab healthy grow and develop.
The deficiencies of vitamin and mineral
can lead to fatigue, illness and disease,
because they play important roles in bodily
functions such as metabolism, immunity
and digestion. Because high nutrient
concentration of PCM makes it difficult to
devise an artificial substitute for hand-
rearing squab especially from the moment
of hatching to 3 d post hatching. However,
after 3 d post hatching soy based formula
can be used as a substitution. On the basis
of analyzing the compositions of CMR
compared to PCM, it is observed that the
contents of CP, EE, ash and most of amino
acid appeared to be much lower in CMR
than PCM during the different periods of
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nestling. But CMR contains high amount
of methionine, cystine, serine, alanine and
tyrosine. Hedge (1973) found that pigeon
milk contains 74-75% water, 14.19%
protein, 7.75 % fat, 1.03% ash. Also he
added that the amino acids values as a
percentage of protein were glutamic acid
14.19, aspartic acid 11.34, leucine 8.96,
lysine 5.87, valine 5.61, phenylalanine
5.50, therionine 5.49, arginine 5.48,
tyrosine 5.36, alanine 5.30, serine 5.20,
glycine 4.99, isoleucine 4.50, proline 3.19,
methionine 2.48, tryptophan 2.80, histidine
1.52, and cystein 0.34. In this study we
have shown that PCM is practically devoid
of carbohydrates and information is
lacking about the tolerance of squabs for
carbohydrate-rich substitute diets during
the first 3 d of age. It’s observed, CMR
contains carbohydrate (3.65 to 3.96%),
while PCM devoid of carbohydrate. The
characteristic ~ lack  of  significant
carbohydrate levels in PCM reflected that
it is a holocrine secretion, consisting
primarily of epithelial cells (protein) and
lipid droplets (Kirk Baer, 1999). The
composition of PCM changed and
nutrients reduced with the increase of
squab age. This result is consistent with
Abdel-Azeem (2010) indicated that
chemical composition of pigeon milk was
changed through the nestling period.
According to Kirk Baer and Thomas
(1996) indicated that dry matter, fat,
protein, and other nutrients in pigeon milk
do not change between 1-3 d post-
hatching. However, pigeon milk is highly
nutritious, consisting of protein (60%), fat
(32-36%), carbohydrate (1-3%). Also,
Sim et al. (1986) found that crop milk
contained 64-82%  water, 11-18.8%
protein, 4.5-12.7% ether extract, 0.8-1.8%
ash and carbohydrate 0.0-6.14%. When
squabs grow older, pigeon milk is mixed
with grains soaked in the crop of the
parents and gradually replaced by grains
(Vandeputte-Poma, 1980). Interestingly,
there is a unique factor present in pigeon
milk that is required for squab growth and
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development. Until 3 d post hatching all
squabs receives pigeon milk only, where
after 3 d pigeon milk formation already
declines in both sexes regresses after 13 d
of feeding (DE-Cock, et al., 1991).

Hand feeding and performance of
squabs: It’s appeared that from Table 3
squab older than 3 d have been
successfully hand-reared by feeding CMR
formula. As with all bird hand-rearing
protocols, it is essential to monitor fecal
consistency and squab appetite, as well as
daily weight gains to evaluate response to
CMR diets. On many occasions in the past
hand-rearing was attempted but there were
high rates of failure. Several methods have
been successfully used to hand-rear
Columbidae (Harrington et al., 1999).
But a few attempts have been made to
hand feed squabs, but not always from the
day of hatching (Levi, 1974; Du et al.,
1993 and Tsat et al., 1994). Unlike other
avian specie, pigeons are monogamous;
squabs hatch with unopened eyes and
cannot digest adult birds’ diets (Kirk
Baer, 1999), where they receive PCM only
until 3 d. The relative crop contents of
squabs is maximal until 4 d after hatching
and shows a first steep decline at 8 d
coinciding with a decrease in the relative
quantity of pigeon milk (Vandeputte-
Poma, 1980). With hand feeding the diet
must be diluted with water before diets
move down the crop into the intestinal
tract. In the first stage of weaning (3 - 14
d) 86% water is recommended and 80%
for 15-28 d, and nutrients in diets suitable
for hand rearing (Yang and Vohra, 1987).
The performance of squabs feed CMR
compared to squabs fed by their parents
revealed statistically insignificant
differences concerning LBW and BWG
due to feeding slurries diets. Although the
absence of significant squabs fed CMR
exhibited numerical increase of LBW
compared to squabs fed PCM. However,
the highest LBW observed for squabs fed
CMR3 compared with other CMR. It is
notice that the highest LBW occurred
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during 28 d, where afterwards (35 d)
growth rate stopped or decline. This may
be due to squabs during 28 d received
either PCM or CMR , which containing
higher levels of crude protein, total lipid,
amino acids and gross energy, enhanced
the growth rate of squabs. However,
subjecting squabs to hand feeding no
negative effect LBW and BWG during the
different periods of growth compared to
squabs fed by their parents. This finding
attributed to CMR resembles PCM, where
CMR contains suitable nutrients meets the
requirements of hand-fed squabs for
optimal growth during the growth period.
However, the present study indicated
although PCM was superior in its contents
of nutrients than artificial formula, CMR
can be successfully used in hand feeding of
squabs to reach marketable LBW (346.9 )
without any adverse affect on performance
or health status. The results of Abdel-
Azeem (2010) indicated that pigeon milk
containing higher percentages of protein,
lipids amino acids and gross energy, which
were very important in feeding and growth
of squabs. Also, AbdelAzeem (2005)
showed that growth rate of squabs were
very higher during the 28" d of age and the
increase in weight afterwards was very
poor. The finding of Bolla (2007) stated
that squab was slaughtered at about 28 and
30 d with an average 397.73 g. However,
the amount of feed given for squabs at
different periods is constant and dependent
on squab weight. Total feed consumed
during the whole period also differ among
the experimental groups. Diet formulation
had no significant effect on feed intake
given for squabs. According to Bokhari
(2002) reported that a pair of squab will
consume about 45.30-56.6 g feed/day.
Also, Assaduzzaman (2008) stated that
the quantity of feed supplied for pigeons
range from 32-37 g/d, with an average of
34.5 g/d. Miguel et al. (2002) found that
squabs up to 12 d were fed five times per
day, while older squabs were fed only
three times per day and squabs older than
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21 d were weaned progressively. Darwati
et al. (2010) showed that the pigeon
fulfilling requirement of maintenance only
during brooding (55-58g/d/pair), a pair of
pigeon needed feed 83-99 g/d for suckled
two squabs. The pigeon milk is a holocrine
secretion is fed to squabs exclusively for
approximately the first 3 days of life and
then a gradually increasing portion of adult
diet is mixed into the food as the chick
matures. They added that feed conversion
of squab was high, this was because of
high growth rate occurs during the first
three weeks. It then decreased at the fourth
and fifth weeks due to reductions in
growth rate of squab. This indicates that
feed efficiency decreased with the
increased in age. This result is in
agreement with Levi (1954) who reported
that for six or seven d, body of squabs
seems to double in size. After 26 to 28 d of
hatching, the squab has reached the peak
of its growth. Moreover, Bokhari (1994)
indicated that squabs grow very rapidly
until about 21 d, and then the growth
continued at slower rate thereafter. Feed
conversion of squab was best because of
high growth rate occurs during the first
three weeks of age. It then decreased at the
fourth and fifth weeks due to reductions in
growth rate of squab. This indicated that
feed efficiency decreased with the
increased squab age. Antawijaya (1988)
reported that feed conversion of Homer
King squab was 3.68. Improved weights
can be obtained by hand feeding squabs
when they are reaching to 10 d old.

Growth rate of squabs: It is evident from
Table 4 and Fig 1, on the contrary to the
most of the poultry species, high growth
rate of squabs occurs during the first three
weeks, where growth rate was quick until
d 14, and it gradually decreased and
negative growth rate occurred in week 5
due to decreases of feed efficiency with the
increased age (Darwati et al., 2010).
However, Abdel-Azeem (2005) showed
that growth rate of squabs were very
higher during the 28" d of age and the
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increase in weight afterwards was very
poor. Also, Abulude et al. (2006) showed
that the male pigeon is heavier than the
female. However, the current study clearly
demonstrated that male show higher
growth rate for all growth periods, than
observed for female, this is due to the fact
that males had better feed conversion than
females, indicating their greater feed
efficiency. The growth performance and
developing of pigeon squabs are of crucial
importance for meat production (Janssens
et al., 2000). These results are agreed with
Jane (2005) and Bolla (2007) observed
that live weight of the male pigeon is
larger and heavier than female.
Vandeputte-Poma (1980) reported that
squabs fed pigeon milk increased their
body weight by 22 fold in the first 3 weeks
after hatching. Contrarily Levi (1974) who
indicated that growth rate of squabs is very
rapid, especially at the first 7" d of age and
the growth peak was during the 26" - 28"
d of age.

Hematological and biochemical blood
parameters: From data illustrated in Table
5 it’s clearly indicate that the knowledge of
hematological parameters is still remains
incomplete and there are only few reports
on the parameters of blood count in
pigeons. It is interesting to note that
artificial CMR had no negatively effect on
all hematological parameters, where all
measurements were within the normal
range values observed for pigeons or
different poultry species. This indicates
that CMR has beneficial effect on
hematological status nearly similar to
squabs fed PCM. However, blood act as a
pathological reflector of the status of the
exposed animals to toxicants and other
conditions, where blood constituents
change in relation to the physiological
status of an animal (NseAbasi et al.,
2014). There are great differences in RBCs
due to feeding squabs on CMR. Results
indicated although the increase of RBCs in
squabs fed CMR3 compared to other
groups, it were within the normal range of
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established values of racing pigeon
(Fourie and Hattingh, 1980), and homing
pigeon (Bordel and Haase, 1993). On
contrast, WBCs  count, hetrophils,
lympohcytes, and H/L ratio were not
negatively affected reflecting no stress due
to feeding CMR. The results indicated
WBCs values are within the normal range
for healthy domestic chickens (Riddell,
2011). The WBCs play prominent role in
disease resistance, especially with respect
to the generation of antibodies and the
process of phagocytosis. This could
explain the reason of high degree
resistance to disease reported for squabs
where all mortalities recorded during the
experimental period may be attributed to
handling procedure. The WBCs counts
observed in our study are similar to the
data reported previously for racing pigeons
(Scope et al.,, 2002), feral free living
pigeons (Pavlak et al., 2005) and African
collared doves (Lashev et al., 2009). This
finding is in agreement with Kececi and
Col (2011) found that average numbers of
WBCs were within the normal values of
the majority of bird species. In respect to
H/L ratio, this considered important
information for immune system and were
within the normal range in pigeons (Vleck
et al., 2000). The data revealed that higher
PCV and Hb values were observed in
squabs fed CMR. This attribute to increase
RBCs count, because there was good
correlation between the PCV and RBC
counts and between the haematocrit and
hemoglobin values (Lloyd and Gibson,
2006). It is observed PCV and Hb values
are important haematological parameters,
which are of importance in the assessment
of health status and disease of birds
(Hawkey et al., 1984), and are good
indices of livestock adaptability to
prevailing  environmental  conditions
(Kaushish et al., 1976). However, the
values of PCV were within the ranges of
those reported of racing pigeon (Fourie
and Hattingh, 1980) and homing pigeon
(Bordel and Haase, 1993). However, the
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present study shows RBCs indices
including MCV, MCH, MCHC and CI
insignificantly affected due to feeding
CMR. This may be due to RBCs are large
and positively affected by application of
hand feeding procedure. The results of
Seiser et al. (2000) indicated that the
hematological parameters are different in
various species, including domestic and
wild pigeons, MCH and MCHC values,
were 39-42 pg and 22-25 g/dl. Generally,
Merck Manual (2012) showed that
haematology refers to the study of the
numbers and morphology of the cellular
elements of the blood, the red cells
(erythrocytes), white cells (leucocytes),
and the platelets (thrombocytes) and the
use of these results in the diagnosis and
monitoring of diseases. In the present
study, there were significant differences
detected in protein profile, with exception
of albumin value. It is well known that
plasma protein play a crucial role in
maintaining  homeostasis, but vales
recorded remained within physiological
limits  throughout the  experiment.
However, the concentration of albumin
was considered as a reflection of the
animal ability to synthesize and store
protein. The increase of protein profile for
squabs fed CMR,; this is attributed to high
protein digestibility since high protein
serum is an indicator of protein adequacy
(Ahamefule et al.,, 2006). Also, the
increase portion profile may reflect an
increase in the hepatic function (Ashour et
al., 2004). The values of blood protein
determined correspond to the values
stipulated by (Lumeij and Maclean,
1996) in healthy pigeons. The decrease on
A/G ratio seems to be due to the increase
in globulin rather than albumin. This may

reflect the positive increase in the
immunity through increasing the gama-
globulin ~ (Moore et al, 1988).

Furthermore, the present result showed
that the lowest A/G ratio, was the best ratio
as a good indicator for increasing the
immunoglobulin, subsequently, the

216

immunity responsiveness (Ismail et al.,
2002). Concerning lipid profile, squabs fed
CMR have higher values than squabs fed
PCM. Concentration of lipid profile in the
blood is strongly influenced by the
quantity and quality of fat in the diet.
Variations in lipid profile levels were a
mirror image of daily intake of diet. It is
evident that varied results of lipid profile
are attributed to the differences in ME
levels of the diets and the narrow between
calorie and protein ratio (Chen et al.,
2011). Also, it is notice that wide variation
of cholesterol and triglyceride levels
depend more on the effect of diet (Harr,
2002). The higher lipid profile for squabs
fed CMR3 could be attributed to the high
content of fat as measured by the amount
of abdominal fat pad, when birds were
slaughtered. Although the increase of lipid
profile due to feeding CMR, the varying
levels were found to be within the normal
range previously determined in various
avian species and pigeons. The values
detected in this study are within normal
range detected in pigeon observed by
Abdel-Azeem et al. (2007). In our study,
the highest glucose values showed for
squabs fed CMR3 compared with squabs
fed other CMR and PCM. It is well known
that more than one third of glucose
absorbed by birds during a meal is
converted to lactate by the cells of the
intestine before entering the circulation
(Riesenfeld et al., 1982). The increase
blood glucose seen after CMR consumed
may have been due to increased glucose
release from splanchnic tissue. The values
detected in the present results similar data
published by (Mohsenzadeh et al., 2015)
in  pigeons. However, there were
significant increase were found in ALT
and AST concentrations due to feeding
CMR. The ALT and AST values are not
specific indicators of liver trauma, because
both these enzymes are distributed in other
tissues, especially muscle (Joseph, 1999).
Also, these enzymes may be adversely
affected by some factors such as muscular
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injury, organ rupture, and nutritional
status. The reasons for the differences are
not currently understood, they were related
to differences in stress levels due to the
handling and sampling of birds. The values
detected are within the normal range
observed by (Ali et al., 2014), indicated
that the value of ALT and AST for pigeons
were 14.81 and 25.67 1U/I. In this study,
the plasma uric acid and urea
concentrations  significantly increased,
with the increase of dietary protein in
CMR. Uric acid and urea are the main
products of the nitrogen metabolism of
birds, and uric acid is also the major
nitrogenous waste product of birds (Harr,
2002). However uric acid metabolism is
influenced by the amount and quality of
protein in the diet (Ward et al., 1974). The
increase of uric acid and urea values in
squabs this indicated that birds better
utiized CMR. However, uric acid
concentrations in the blood reflect the
changes in protein utilization and
therefore, influenced by nutritional status.
This may be due to birds are uricotelic, 60
to 80% of the total excreted nitrogen in
birds being in the form of uric acid
(Skadhauge, 1983). Uric acid
concentration has been used as an index of
protein catabolism because uric acid is the
main end product of nitrogen excretion in
birds (Boismenu et al. 1992). The finding
of Lumeij (1987) indicated plasma urea
(and less clearly plasma creatinine)
concentration is a useful variable for
detecting renal failure in pigeons, and
plasma urea concentration has traditionally
been considered as an inappropriate
parameter to evaluate renal function in
birds. In general, as a matter of fact the
values of blood parameters including
haematological and biochemical
parameters measured at 28 d of age could
provide correct diagnosis in different
pathological status and most commonly
associated with health status (Norte et al.,
2008). In this context, Ekunseitan et al.
(2013) reported that blood parameters are
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good indicators of  physiological,
pathological and nutritional status of an
animal and changes in haematological
parameters have the potential of being
used to elucidate the impact of nutritional
factors and additives supplied in diet on
any living creature.

Carcass characteristics: It seems clear
from data presented in Table 6, squab was
slaughtered at about 28 d of age
(Blechman, 2006). The present results
indicated that the improvement in weight
at 28 d of age might be due to the positive
impact of CMR on weight and length of
digestive tract which increase digestion
and the reduction of passage rate of the
digesta through the gastrointestinal tract,
allowing for better nutrient absorption and
utilization resulting in a more efficient use
of nutrients from diet lead to improvement
in LBW. Also, the improved growth rate is
a result from the high percentage of long
chain fatty acids and higher contents of
triglycerides (Thacker et al., 1994),
present in CMR formula. This results are
consistent with Azad (2009) observed that
live weight of Gola male and female
pigeon were 304.10 and 257.50 g.
Conversely, the findings of the present
study indicated that there  were
insignificant differences observed for the
most carcass traits, with exception of
LBW, spleen, wings and abdominal fat
percentages. Fat is  predominantly
deposited in the abdominal cavity, in the
vicinity of the cloaca, and under the skin,
and because it is a waste product efforts
are made to reduce its content through the
use of dietary supplements. The increase in
abdominal fat percentage in squabs fed
CMR may be due to the effect of low
protein and energy ratio, where low
ME/CP ratios make squabs fatter. This is
associated with an increase in the activity
of liver, which may explain the higher
abdominal fat percentage. Dressing
percentage is a trait of economic
importance (Omojola, 2007), the high
dressing out percent the better in terms of
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economic returns. In general our results are
agreed with Hasan et al., (2015) indicated
that dressing percentage, total meat, breast
meat, head and gizzard were 62.60, 34.52,
23.63, 3.09 and 1.91% for male pigeon and
56.80, 28.22, 19.45, 4.24 and 2.63% for
female respectively. Ibrahim and Bashrat
(2009) indicated that the overall mean live
body weight for squabs was 269.30 g for
male vs. 200.40g for female, while the
overall dressing percentage was 59.03%.
Also, Omojola et al. (2012) found that the
dressing percentage was 66.72%, 66.18%
and 65.15% for Kura, Jamul and Algardi
pigeons. Furthermore, Abdel-Azeem et al.
(2007) indicated that the overall mean of
different carcass traits in squabs were
2.32% (liver), 67.79 % (carcass weight
percentage), 6.03 % (blood), 7.70%
(feather) and 1.95% (gizzard).

Carcass chemical compositions: There is

less information about muscle
compositions  of  squabs;  however
consumers often demand information

regarding the nutritive value of squab meat
which is very important for human
consumption. It should be noted that
squab’s meat is considered a delicacy and
is characterized by high nutritive value,
due to high protein content and low
cholesterol content (Pomianowski et al.,
2009). In this context, Chinese people
consider the meat of pigeons as having
medicinal value (Hsiung et al., 2005).
Therefore, squab meat can be used as a
valuable inclusive component of the
human diet, where Egyptians raised pigeon
for food (Levi, 1972). In this study, bodies
of squabs that were subjected to different
CMR had lower moisture content, than
squabs fed PCM. The changes in water
content were related to the changes in dry
matter levels. Converse trend, highest DM
% was observed in carcass of squabs fed
CMR compared to squabs fed PCM.
However, the effect of CMR revealed
insignificant effect on CP % and EE% in
meat. Also, the cut of breast contains
higher content of CP and lower EE than
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thigh muscle. This finding is agreed with
Suchy et al. (2002) indicated that breast
muscles contain higher contents of protein,
ash lower contents of dry matter and fat.
Also, Simeonovova (1999) showed that
leg muscles have higher fat content and
lower protein content than breast muscles.
According to Diaz et al. (2010) indicated
the differences in breast and leg muscles
could be attributed to the very structure of
these organs, with breast muscles being
mostly composed of white fibers, as
opposed to drumsticks made up of muscles
that contain red fiber shaving different
metabolic  functions.  These  results
suggested that carcass CP and EE were the
limiting factors affecting the compositions
of meat (Snezana et al., 2010). Protein and
fat of muscle tissue are important meat
quality ~ parameters and  contribute
substantially to the nutritional
characteristics of meat. There are reports
that diet is one of the factors that
determine the chemical composition of
meat, particularly that of the fat and

protein content (Liu et al., 2006).
Therefore, hand feeding squabs do not
adverse effect on meat chemical

compositions compared to squabs fed
PCM. From all this, it was realized that the
composition of pigeon meat reported here
is similar to that previously reported by
Morgan (2006) published that squab
usually considered a delicacy; tender, very
lean, easily digestible and rich in proteins,
minerals and vitamins moist and richer in
taste than many commonly consumed
poultry meats. Also, Parkhurst and
Mountuey (2004) reported that pigeon
meat is a rich source of protein and other
nutrients comparable to that of chicken.
They added mean of moisture, ether
extract, protein and ash content of pigeon
meat were 66.94, 11.90 and 19.69 and
2.35% respectively. In recent study
reported by Apata et al. (2015) indicated
that in overall assessment, pigeon meat is
favorably comparable to those of other
poultry species in terms of quality.
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Accordingly, it should be noted that
demand for squab is increasing in Egypt,
because it is very lean, easily digestible
and rich in proteins, minerals and vitamins
despite squab is often sold for much higher
prices than other poultry species.

GENERAL CONCLUSION AND
RECOMMENDATION

Based on the obtained results CMR can
be successfully used in hand-feeding of
pigeon squabs from 3™ d post hatching
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without any negative effect on growth rate.
One of the benefits of this study was to
increase productivity of parent pigeon,
because pigeon is a species with a
moderate economic produced 14 squabs
per year. This is a matter of great concern,
if parents did not need to feed their squabs
for about 28 d, more eggs would be
obtained from each pair of pigeons where,
egg laying cycle is initiated after early
weaning.
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Table (1): Ingredients used in formulating crop milk replacer (CMR) for hand feeding of
squabs.

CMR formula*
Ingredients (g) CMR 1 CMR 2 CMR 3
Soybean full fat (37%) 670 590 430
Gluten (62%) 260 340 500
Fresh egg (12%) 30 30 30
Powder milk (24%) 30 30 30
Sun flower oil 3 3 3
Sodium chloride (NaCl) 1.5 1.5 1.5
Calcium carbonate (CaCozs) 1.5 15 15
Di-calcium phosphate (CaHPQO4) 1.5 1.5 1.5
Brewer Yeast 1.5 15 15
Mineral and vitamin Pre-mix ** 1 1 1
Total (kg) 1.0 1.0 1.0
Calculated analysis:
Crude protein % 42.03 44.03 48.03
Ether extract% 4.87 4.99 5.07
Metabolizable energy (kcal/kg) 32775 3308.7 3371.1
ME/CP ratio 76.67 74.05 69.28
Calcium % 0.30 0.28 0.24
Available phosphorus % 0.12 0.13 0.15
Lysine % 1.64 1.78 1.94
Methionine + cystine % 1.47 1.61 1.85
Chemical analysis:
Crude protein % 42.14 44.15 48.12
Ether extract % 512 5.76 6.06
Ash % 4.02 3.68 3.01

*CMR=Crop milk replacer

**Mineral and vitamin Pre-mix contains: Vit A 12000 I.U., Vit D3 2000 I.U., Vit E 40 mg,
Vit. K 34 mg, Vit. B 13 mg, Vit. B2 6 mg, Vit. B6 4 mg, Vit. B12 0.03 mg, Niacin 30 mg,
Biotin 0.08, mg, Pantothenic acid 12 mg , Folic acid 1.5 mg, Choline chloride 700 mg, Mn 80

mg, Cu 10 mg, Se. 0.2 mg, Fe 40 mg, Zn 70 mg and Co . 0.25mg.
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Table (2): Chemical and amino acid compositions of PCM compared to CMR (on DM

basis %)
Items PCM* CMR
Atld | At7d | Atl4d At21d|CMR1 CMR2 | CMR 3
Water % 69.3 59.4 67.4 68.2 85 86 88
DM % 30.7 40.6 32.6 31.8 15 14 12
CP% 59.4 61.4 61.9 55.1 42.14 44.15 48.12
EE % 35.9 36.0 35.3 33.6 5.12 5.76 6.06
ASH % 4.8 2.7 2.9 4.9 4.0 3.7 3.0
GE Kcal /g 4,900 4,900 4,900 4.300 - - -
ME Kcal/kg - - - - 32775 | 3308.7 | 3371.1
Lysine % 5.00 5.89 5.99 5.18 1.50 1.59 1.98
Methionine % 2.80 2.96 3.11 2.90 2.90 2.88 2.87
Cystine % 0.38 0.45 0.56 0.44 0.40 0.39 0.41
Aspartic % 9.69 11.56 12.32 10.02 3.05 3.05 3.33
Therionine % 4.36 5.50 6.11 6.11 1.36 1.21 1.37
Serine % 1.68 1.70 1.87 1.12 1.78 1.61 1.80
Glutamic % 13.32 14.38 14.53 11.63 7.07 6.27 6.57
Proline % 2.98 3.32 3.43 3.02 2.75 2.50 2.50
Glycine % 1.69 1.77 1.79 1.15 1.25 1.15 1.32
Alanine % 1.11 1.18 1.33 1.12 2.68 2.15 2.50
Valine % 4.89 5.87 6.03 5.12 1.95 1.80 1.91
Isoleucine % 4.00 5.12 5.38 4.18 1.95 1.50 1.59
Leucine % 7.13 8.91 9.02 7.15 4.62 3.85 3.70
Tyrosine % 1.09 1.22 1.46 1.02 2.01 1.75 1.74
Phenylalanine % 4,55 5.16 5.22 4.09 2.39 2.08 2.15
Histidine % 1.43 1.52 1.55 1.14 0.98 0.92 1.00
Arginine % 5.06 5.56 5.86 5.42 1.85 1.89 2.15

*PCM= data of pigeon crop milk cited by (Abdel-Azeem, 2010).
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Table (3): Performance of squabs as affected by hand-feeding CMR diets compared to
PCM (Mean + SE).

Groups Overall
Items PCM CMR 1 CMR 2 CMR 3 Sig means
Average body
weight at:
3 day 34.45+2.2 35.58+2.3 36.32+2.0 37.67+2.2 NS 36.01+1.7
7 day 91.97+5.7 82.80+3.7 85.18+4.6 86.69+5.7 NS 86.66+5.8

14 day 182.71+11.9 178.35+13.2 183.74+11.2 186.34+11.1 NS 182.78+4.6

21 day 265.18+19.9 271.66+18.5 277.51+20.2 282.36+19.2 NS 274.18+8.7

28 day 327.87+24.8 348.44+28.2 353.98+24.5 357.31+18.2 NS 346.9+11.5

35 day 333.96+17.7 354.69+20.2 360.28+19.7 364.02+21.8 NS | 353.24+11.6

Gain from:

3-7 day 57.52%+3.4 47.22°+1.5 48.86%+2.6 49.02%+3.5 * 50.655+4.8
8-14 day 90.73+6.3 95.55+9.5 98.56+6.8 99.64+5.4 NS 96.12+3.2
15-21 day 82.47+8.0 93.31+5.3 93.76+9.7 96.02+8.2 NS 91.395+9.7
22-28 day 62.70+5.2 76.78+10.1 76.48+4.3 74.96+4.8 NS 72.72+10.0
28-35 day 6.09+1.8 6.25+1.80 6.30%£1.91 6.71+1.5 NS 6.34+0.4

Whole gain
from (3-28 293.42+10.2 312.86+11.3 317.66+12.6 319.64+13.4 NS | 310.90+11.9
d)?
Whole 2.01+0.0 2.04+0.0 2.030£0.0 2.025+0.0 NS 2.02610.0
mortality rate
(%)
Amount of
CMR
consumed
(mL):

3-7 day 77.00+1.42 87.0%+1.7 87.0%+1.7 87.0%+1.7 * 84.5+1.2
8-14 day 206.0°+2.1 224.0+2.4 224.0+2.4 224.0+2.4 * 219.5+2.1
15-21 day 286.0°+2.8 309.0%+3.1 309.0%+3.1 309.0%+3.1 * 303.2+2.7
22-28 day 356.00+2.7 387.0+2.8 387.0%+2.8 387.0%+2.8 * 379.2+3.3
Total feed
consumed

(3-28 d) 925.0°+9.0 1007.0%4£8.0 1007.02£10.0 1007.02£10.0 * 986.5+9.3

Feed 3.15%+0.06 1.09°+0.04 1.08+0.03 1.07°+0.01 * 1.60+0.4
conversion
ratio ( g feed/
g gain)
Protein intake | 550.75%+11.1 424.35%+10.1 444 .59°+11.2 484.56+12.3 * 476.0.06+11.2
()
Energy intake | 3325.0°49.4 | 3300.44°+10.3 | 3331.86°+10.0 | 3394.70%+10.2 | * 3338.0+9.9
(kcal)

Protein 0.539+0.02 0.74% £0.05 0.72°+0.03 0.66°+0.04 * 0.66+0.04
efficiency

ratio®

Energy 8.83°+1.06 9.48%+1.07 9.53%+1.12 9.423+1.11 * 9.31+1.09
efficiency

ratio*

abe.-Means within a row that do not share a common superscript are significantly different

(P<0.05)

1- Weight at marketing age
2-Crop milk and grains consumed for control group during growth period
3-Calculated as weight gain divided by protein intake.
4-Calculated as weight gainx100/total ME intake
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Table (4): Growth rate of male and female squabs at different period of growth.

Items Growth rate Sig.
Male Female
Average body weight at:
3 days 40.08%+1.1 31.92°+0.9 *
7 days 96.86%+2.7 76.46+2.1 *
14 days 204.20%+6.1 161.37°+4.8 *
21 days 308.422+10.2 | 239.94°+7.9 *
28 days 391.64%+12.9 | 302.16°+9.9 *
35 days 399.96°+12.8 | 306.52°+9.9 *
Gain from:
3-7 days 56.77%+1.8 44.53+1 .4 *
8-14 days 107.33%+3.8 84.91°+3.0 *
15-21 days 104.22%+4 .4 78.57°+3.3 *
22-28 days 83.228+3.7 62.22°+2.8 *
29-35 days 8.34%+0.2 4.37°+0.1 *
Whole mortality rate (%) 1.82°+0.3 2.23%+0.3 *

abe.-Means within a row that do not share a common superscript are significantly different (P<

0.05)
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Fig (1): Show the growth rate of male and female squabs during the different period of
growth
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Table (5): Some blood constituents of squabs at 28 d of age as affected by feeding CMR
diets compared to PCM (Means +SE)

Items Groups Sig. Overall
PCM CMR 1 CMR 2 CMR 3 means

Hematological
parameters:
RBCs(cells/10xmm3)* 4.65%+0.2 4.76°+0.2 4.89°+0.3 5.232+0.3 * 4.88+0.3
WBCs (cells/mm?)? 261.33+5.2 | 261.29+4.1 | 261.32+5.1 | 261.30+5.0 | NS | 261.3315.0
Differential cell count
(%)% 41.14+2.1 41.53+2.1 41.33+2.0 41.42+2.2 NS 41.35+£0.9
Hetrophils (%) 35.58+1.9 35.30+1.8 36.50+1.8 36.64+1.9 NS 36.0+0.8
Lymphocytes (%) 1.16+0.1 1.18+0.1 1.13+0.1 1.13+0.1 NS 1.15+0.02
H/L ratio 47.53%+0.3 50.00°40.6 51.88"+0.4 53.38%+0.3 * 50.70+0.5
PCV (%) ® 13.96°+0.4 14.30°+0.4 14.52+0.3 15.718+0.4 * 14.62+0.2
Hemoglobin (g/dl) 88.47+4.6 87.25+4.4 84.52+4.2 79.19+4.2 NS | 84.86+2.1
MCV © 30.02+1.6 30.04+1.5 29.69+1.5 30.04+1.6 NS | 29.95+0.7
MCH’ 33.93+1.8 34.43+1.8 35.13+1.7 37.93+2.0 NS | 35.35+0.9
MCHC 8 3.00+0.2 3.00+0.2 2.97+0.1 3.00+0.2 NS 2.99+0.1
CI®
Biochemical blood 4.12°+0.1 4.49%+0.1 4.53%+0.1 4.65%0.1 * 4.45+0.1
analysis: 1.57+0.0 1.65+0.0 1.67+0.1 1.7240.1 NS 1.65+0.0
total plasma protein (g/dl) 2.55°+0.1 2.84240.1 2.86%+0.1 2.93%40.1 * 2.79+0.04
total plasma albumin 0.62240.1 0.58°+0.1 0.58°+0.0 0.59°+0.1 * 0.59+0.1
(g/dl) 573%+2.8 589°+2.4 601°+2.8 615%+3.3 * 594.5+3.7
total plasma globulin 133.53%2.7 | 160.50+2.4 | 171.60°+2.6 | 183.31%26 | * | 162.23+5.6
(g/dl) 116.66%1.2 | 133.33°+1.4 | 151.11°+1.5 | 155.55%+1.3 * 139.16+4.7
AJG ratio 36.15%0.4 | 44.79°+0.1 49.87°+0.2 53.82%+0.2 * 46.16+2.0
Total plasma lipid (mg/dl) 74.05%+0.3 89.04°+0.2 91.51°+0.3 98.38%+0.3 * 88.24+2.7
Total plasma cholesterol 23.33%+0.0 26.67°+0.1 30.225+0.1 31.11%40.5 * 27.83+0.9
(mg/dl) 108.00°+0.4 | 110.24°+0.4 | 111.25°+0.3 | 113.60°+0.4 | * 110.77+0.5
Total plasma triglyceride 8.00%+0.6 11.00°+0.5 15.00°+0.6 20.00%+0.5 * 13.5+1.1
(mg/dl) 22.009+0.6 27.00°+0.4 30.00°+0.4 | 46.00°+0.6 * 31.25+2.1
High density lipoprotein 0.36°+0.0 0.41°+0.0 0.50+0.0 0.44+0.0 * 0.43+0.0
(HDL) (mg/dl) 6.03°+0.2 6.16°+0.1 6.60°+0.8 7.10°4£0.1 * 6.47+0.1
Low density lipoprotein 9.07°+0.0 9.86%+0.0 9.86%+0.0 9.32240.1 * 9.52+0.1
(LDL) (mg/dl)
Very low density
lipoprotein(\VVLDL)(mg/dl)
Glucose (mg/dl)
ALT (U/L)
AST (U/L)
ALT/AST ratio
Uric acid (mg/dl)
Urea (mg/dl)

abe-Means within a row that do not share a common superscript are significantly different

(P<0.05)

1-(RBCs): Total red blood cells.
2- (WBCs): Total red blood cells
3- Differential count of 100 leukocytes per blood smears.
4-H/L ratio: Hetrophils/Lymphocyte
5-PCV: Packed cell volume
6-MCV: mean corpuscular volume .% Htx10/RBC
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7-MCH: mean corpuscular hemoglobin. Hb x10/ RBCs.
8- MCHC: mean corpuscular hemoglobin concentration = Hbx100/%H
9-Color index =Hbh% /RBCs

Table (6): Carcass characteristics of squabs at 28 d of age as affected by feeding CMR
diets compared to PCM (Means £SE)

Items Groups Sig. Overall
PCM CMR1 CMR 2 CMR 3 means
Live body weight (g) | 330.34°+6.6 | 342.82%+4.2 | 345.36%°+3.7 351.43*+4.8 * 342.48+3.1
Dressing % 52.15+1.0 52.28+0.9 53.24+0.1 52.63£1.0 NS 52.58+0.4
Total edible parts % 71.89+0.8 71.75+0.6 72.82+0.3 71.65+0.6 NS 72.03+0.3
Front part % 36.78+0.5 36.51+0.4 37.05£0.2 36.77£0.4 NS 36.78+0.2
Hind part % 15.37+0.8 15.76+1.0 16.19+0.2 15.86+1.0 NS 15.79+0.4
Liver % 3.45+0.1 3.4610.1 3.3210.1 3.3610.2 NS 3.40£0.6
Heart % 1.04+0.0 1.01+0.0 1.00£0.0 1.00£0.2 NS 1.01£0.1
Spleen % 0.09°+0.1 0.11%+0.1 0.15%+0.2 0.11%+0.0 * 0.116+0.0
Gizzard % 2.21+0.4 2.37+0.1 2.43+0.2 2.21+0.0 NS 2.30+0.1
Wings % 6.40%+0.1 6.08%°+0.1 6.10%+0.2 5.86°+0.1 * 6.11+0.1
Neck % 6.52+0.4 6.42+0.1 6.56+0.1 6.47+0.1 NS 6.49+0.1
Total inedible parts % 28.10+0.8 28.24+0.6 27.18+0.3 28.34+0.6 NS 27.96+0.3
Blood % 3.97+0.2 3.66+0.3 3.41+0.1 3.59+0.3 NS 3.66+0.1
Feather % 11.49+0.3 11.95+0.4 11.53+0.8 12.69+0.4 NS 11.92+0.3
Head % 4.67+0.1 4.19+0.3 4.24+0.3 3.88+0.3 NS 4.25+0.1
Legs % 2.19+0.0 2.20£0.3 2.16+0.1 2.21+0.0 NS 2.19+0.0
Abdominal fat % 0.85°£0.0 0.91°£0.0 1.08°+0.1 1.612+0.1 * 1.12+0.1
Intestine % 5.77+0.5 6.21+0.3 5.82+0.1 5.94+0.4 NS 5.93+0.2
Intestine length (Cm) | 127.40+0.9 | 128.20+0.5 128.40+0.9 129.00+0.6 NS | 128.25+0.4

abe--Means within a row that do not share a common superscript are significantly different (P<

0.05)
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Table (7): Carcass chemical composition of squabs at 28 d of age as affected by feeding
CMR diets compared to PCM(Means +SE)

Items Cuts Groups Sig. | Overall

PCM CMR1 CMR 2 CMR 3 means

Moisture Breast | 69.22%+0.4 | 67.42°+0.6 | 67.29%+0.8 | 64.35°+1.1 * 67.07+0.6
% Thigh | 64.38t0.4 | 63.72¢0.6 | 63.40+0.7 | 62.18t1.1 | NS |63.42£0.4
Whole | 66.80°+0.4 | 65.57%+0.6 | 65.35%+0.8 | 63.26°+1.1 | * | 65.24+0.5

Dry matter | Breast | 30.78°t0.2 | 32.58°+0.3 | 32.71°+0.4 | 35.65+0.6 | * | 32.93+0.6
% Thigh | 35.62°+0.2 | 36.28°+0.3 | 36.60%°+0.4 | 37.82°+0.7 * 36.58+0.3
whole | 33.20°+0.2 | 34.43°c+0.3 | 34.65°+0.4 | 36.73%+0.6 * 34.75x0.4

Crude Breast | 75.36+0.3 | 75.40+0.24 | 75.31+0.63 | 75.48+0.4 | NS | 75.39+0.2
protein % Thigh | 70.99£0.6 | 70.98+0.48 | 71.08+0.63 | 71.32+0.4 | NS | 71.09%0.2
whole | 73.01+0.6 | 73.02+0.46 | 73.19+0.63 | 73.40+0.4 | NS | 73.15+0.2

Ether Breast | 20.11+0.2 20.11+0.1 20.27+0.2 20.35£0.1 | NS | 20.21+0.1
extract % Thigh | 25.48+0.2 25.49+0.2 25.66+0.2 25.72+0.1 | NS | 25.59+0.1
whole | 22.79+0.2 22.80+0.1 22.96+0.2 23.03£0.1 | NS | 22.89+0.1

Ash % Breast | 3.84°+0.0 3.81°+0.0 3.42°+0.0 3.18°¢0.0 * 3.560.1
Thigh | 2.55%+0.0 2.56%+0.0 2.29°+0.0 2.01°+0.0 * 2.35+0.1

whole | 3.19°+0.0 3.18°+0.0 2.85°+0.0 2.59°+0.0 * 2.95+0.1

NFE % Breast | 1.02°+0.0 1.01%°+0.0 1.00°°+0.0 0.99°+0.0 * 1.00£0.0
Thigh | 0.98%+0.0 0.97%+0.0 0.97%+0.0 0.95°+0.0 * 0.96+0.0

whole | 1.00°+0.0 0.99%+0.0 0.98%+0.0 0.97°+0.0 * 0.98+0.0

a,b,c...Means within a row that do not share a common superscript are significantly different (P<

0.05)

REFERENCE

Abdel-Azeem, F. (2005). Social life,
reproductive behavior and squab growth
rate of local Egyptian baladi pigeons.
Egypt. Poult. Sci. J., 25 (1): 13-28.

Abdel-Azeem, F.A.; A.A. Elshafei; and
E.A. Abdullah (2007). Studies on the
effect of different dietary metabolizable
energy levels on some performance of
local baladi pigeons. Egypt. Poult. Sci.
J., 26 (I11): 595-611.

Abdel-Azeem, F. (2010). The composition
of the crop milk in Egyptian baladi
pigeons and its role in growth of
squabs. Egypt. Poult. Sci. J., 30 (IV):
1003-1015.

Abulude, A. O.; W. Adesiya; Y.
Akinjaginla and P. Akinbuti (2006).
Studies on pigeon birds (Columba livia)
anatomical weight, proximate
composition, selected mineral contents
and sensory evaluation. Electronic J.

226

Environ. Agri. Food Chem., 5(4): 1473-
1478.

Ahamefule, F.O.; G.A. Edouk; A.
Usman; K.U. Ahmaefule and S.A.
Oguike (2006). Blood biochemistry and
hematology of weaner rabbits fed sun-
dried, ensiled and fermented cassava
peel based diets. Pakistan J. Nutr., 5(3):
248-253.

Ali, HAA.; M.Y. Ramadan and A.M. Ata-
Allah (2014). Biochemical effects of
Trichomonas Gallinae on pigeons
reared on irrigation channels water and
water treated with anti-protozoal agents.
Benha. Vet. Med. J., (27) 2:150-156

Antawijaya, T. (1988). Pengaruh
pengelolaan loloh paksa (force feeding)
terhadap performance piyik dan induk
merpati Homer King. Thesis Fakultas
Pascasarjana, Institut Pertanian Bogor,
Bogor.



Early Weaning, Crop Milk Replacer, Squab Growth Rate.

A.O.AC. (1994). "Official Methods of
Analysis 15" B4 Published by the
A.O.A.C. Washington, DC., U. S. A.

Apata, E.S.; 1.M. Koleoso; L.A. Tijani;
0.0. Obi and I.A. Okere (2015).
Effect of sex on meat quality attributes of
pigeon birds (Columbia Livia) in
abeokuta metropolis Inter. J. Agric. Sci.
and Nat. Res., (2): 19-23.

Ashour, G.; S.A. Ibrahim; A.M. Ismail;
and K.H. El-Kholy (2004).
Physiological reactions and biological
performance of rabbits to summer heat
stress. 2" Sci. Conf. on Physio. Resp. to
Environ. Condi. 28-31, El-Arish,
Egypt., 165-186.

Assaduzzaman, M. (2008). The present
status of pigeon farming in rural areas
of Mymensingh district. MSc. Thesis,
Department of  Poultry  Science,
Bangladesh  Agricultural  University,
Mymensingh, Bangladesh. Biometric.

Terjemahan. PT. Gramedia Pustaka
Utama. Jakarta.
Azad, M.AK. (2009). Nutrient

availability and body composition of
semi scavenging gola pigeon and meat
yield of their squab. MSc. Dept. of
Poult. Sci., Bangladesh Agri. Univ.,
Mymensingh, Bangladesh.

Balevi, T.; S. Ucan; B. Coskun; V.
Kurtoglu and S. Cetingul (2000).
Effect of commercial probiotics in the
diet on performance and immune
system in layers. Hayvancilik Arastirma
Dergisi., 10 (1): 25-30.

Banerjee, P.; and N.R. Pradhan (2006).
Live yeast a good alternative to ACP. in
broiler chickens. World Poult., 8 (22):
32-34.

Barham, D.; and P. Trinder (1972).
Enzymatic determination of uric acid.
Analyst. 97: 142-145.

Blechman, A.D. (2006). Pigeons: The
fascinating saga of the world’s most
revered and reviled bird. Open city
books.

Boismenu, C.; G. Gauthier and J.
Larochelle (1992). Physiology of

227

prolonged fasting in greater snow geese
(Chen caerulensisatlantica). Auk., 109:
511-521.

Bokhari, S. A. (1994). Commercial squab
production. Monogamous couples grow
delicious product .World Poult., 10: 30-
33.

Bokhari, S. A. (2002). Bokhari poultry
and squab farm of California. E-mail:
azhar@bokhari.com; Poultry Specialist.

Bolla G. (2007). New South Wales (NSW)
Department of Primary Industries.
mail:www.dpi.nsw.gov.au/primefacts.

Bordel, R. ; and E. Haase (1993). Effects
of flight on blood parameters in homing
pigeons. J. Comp. Physiol.,
163(B):219-224.

Chen, M.; H.M Tang; T.C. Holland and
S.O. Salley (2011). Effects of nutrients
on growth and lipid accumulation in the
green algae Dunaliella tertiolecta.
Bioresour Technol., 102: 1649-1655.

Darwati, S.; H. Martojo; C. Sumantri;

D.T.H. Sihombing and A.
Mardiastuti  (2010).  Productivity,
repeatability — of  productive and

reproductive traits of local pigeon. J.

Indonesian ~ Trop.  Anim.  Agric.,
35(4):268-274.

DE-Cock, H.; P. Simoens; C.
Gyselbrecht and J.P. DE-Geest

(1991). Morfologie van de krop en de
kropmilk bij de duif (Columba livia
domestica). Vlaams Diergeneeskunde
Tijd. Rchrifr, 60: 91 -100.

Diaz, O.; L. Rodriguez; A. Torres and
A. Cobos (2010). Chemical
composition and  physico-chemical
properties of meat from capons as
affected by breed and age. Spanish J.
Agric. Res., 8 (1): 91- 99.

Dong, X.Y.; Y.M. Wang; L. Dai;
M.M.M. Azzam; C. Wang and X.T.
Zou (2012). Post hatch development of
intestinal morphology and digestive
enzyme activities in domestic pigeons
(Columba livia). Poult. Sci., 91:1886—
1892.



A. F. Abdel-Azeem et al .

Duncan, D.B. (1955). Multiple ranges and
multiple f-tests. Biometrics. (11): 1-42.

Du, Z.Z.; W.P. Li; Z.G. Shi; Y.Y. Shen
and H.Y. Li (1993). Effect of artificial
feeding of pigeons at different ages.
Gansu Nongye Daxue Xuebao, 28
(1):10-12.

Ekunseitan, D.A.; O.0. Balogun; O.M.
Sogunle; A.O. Yusuf; A.A. Ayoola;
L.T. Egbeyale; O.A. Adeyemi; I.B.
Allison and A.l. lyanda (2013). Health
status of birds fed diets containing three
differently processed discarded
vegetable-bovine blood-rumen content
mixtures. Pak. J. Bilo. Sci., 16(7): 325-
331.

Fekete, S.; 1. Meleg; I. Hullar and L.
Zoldag (1999). Studies on the energy
content of  pigeon  feeds I
determination of the incorporated
energy. Poult. Sci.,78: 1763-1767.

Fourie, F.R.; and J. Hattingh (1980).
Variability in bird haematology. Comp.
Biochem. Physiol., 65 (A): 147-150.

Frings, L.; S. Christopher and R. Dum

(1970).  Colorimetric ~ method  for

determination of total serum lipids based

on the sulfo-phospho-vanillin reaction.

Am. J. Clin. Path., 53: 89-91.

Harr, K.E. (2002). Clinical chemistry of
companion avian species: A review.
Vet. Clin. Pathol., 31: 140-151.

Harrington, P.; A. Ferguson and P.
Joseph (1999). Hand-rearing a superb
fruit dove ptilinopus superbus at london
zoo. Avicultural Magazine, 105 (2):57-
64.

Hasan, M.K.; A.S.M. Mahbub and M.R.
Hasnath (2015). Nutrient availability
and body composition of semi
scavenging giribaz pigeon (Columba
livia). Inter. J. of Develop. Res., 2(5):
3235-3230.

Hawkey, C.M.; M.G. Hart; H.J.
Samour; J.A. Knight and R.E.
Hutton (1984). Haematological
findings in healthy and sick rosy
flamingos  (Phoenicopterus  ruber
ruber). Avian Patho.,13: 163-172.

228

Hedge, S.N. (1973). Composition of
pigeon milk and its effect on growth in
chicks. Indian J. Exp. Biol., 11:238-
239.

Hsiung, D.T.; N. Simonds and J. Lowe
(2005). The food of china: A journey for
food lovers. Murdoch books.
http/www.bokhari.com/handbook html.,
125.

Ibrahim, T. and O. Bashrat (2009).
Carcass characteristics of pigeons
reared in bauchi metropolis, north
eastern Nigeria. Anim. Prod. Res.
Advances., 5(2): 4721.

Ismail, A.M.; M.A. Abou-El-Ellaa and
A.A. Sedki (2002). Blood metabolites,
growth and reproductive performance
and immune responsiveness in growing
and doe rabbits as affected by Acitrol
treatments. Egypt. J. of Agric. Res., 80:
1789 — 1808.

Jane, C. (2005). "Monuments to the birds:
dovecotes and pigeon eating in the land
of fields". Gastronomica, 5 (2): 50-59.

Janssens, G.P.J.; M. Hesta; V. Debal
and R.O.M. DE-Wilde (2000). The
effect of feed enzymes on nutrient and
energy retention in young racing
pigeons. Annales de Zootechnie, 49:
151- 156.

Johnston, R.F.; and M. Janiga (1995).
Feral pigeons. Oxford University press,
London.

Joseph, V. (1999). Raptor hematology and
chemistry evaluation. Vet. Clinics. of
north America, exotic Anim. Practice,
2: 689-699.

Kaplan, L.A. (1984). Glucose. Clin Chem.
The C. V. Mosby Co. st Louis. Toronto.
Princeton. 1032-1036.

Kaushish, S.K.; D.C. Bhatia and K.L.
Arora (1976). Studies on adaptability
of sheep to sub-tropical climate and
seasonal changes in rectal temperature,
cardio-respiratory and haematological
attributes of Nali sheep. Indi. Vet. J.,
53: 760-765.

Kececi, T.; and R. Col (2011).
Haematological and biochemical values



Early Weaning, Crop Milk Replacer, Squab Growth Rate.

of the blood of pheasants (Phasianus
colchicus) of different ages. Turk. J.
Vet. Anim. Sci., 35: 149-156.

Kerver J.M.; Y. Park and W.O. Song
(2002). The role of eggs in American
diets: health implications and benefits.
In: Watson R., editor. eggs and health
promotion. lowa: Blackwell publishing
Co., 9-18.

Kirk Baer, C.; and O.P. Thomas (1996).
Crop milk composition and squab

growth in  the Columbidae. In:
Proceeding of the first Comparative
Nutrition Society Symposium,

Leesburg, Virginia, USA., 75-77.

Kirk Baer, C. (1999). Comparative
nutrition and feeding consideration of
young Columbidae. In: zoo and wild
animal medicine-current therapy 4
(fowler, M.E. and Miller, R.E., ed)
W.B. Saunders, Philadelphia, USA,
269-277.

Larbier, M.; and B. Leclercq (1994).
Nutrition and feeding of poultry. 1st Ed.
Nottingham university press, UK.

Lashev, L.; H. Hubenov; Y. Nikolov; V.
Lasheva and R. Mihailov (2009).
Comparison of some haematological
parameters between three bird species
from the Columbidae family - short
communication. Vet. Arhiv.,79 (4):
409-414.

Levi, W.L. (1954). The pigeon sumter, S.
C. Levi Publishing Company, Inc., 507.

Levi, W.L. (1972). Making pigeons pay.
Levi Publishing Company, Inc. Sumter,
SC.

Levi, W.L. (1974). The pigeon. Levi
Publishing Company Inc., Sumter,
Columbia, SC.

Levi, W.L. (1977). The Pigeon Sumter, S.
C. Levi Publishing Company, Inc., 507.

Liu, Y. L.; G. L. Song; G. F. Yi; Y. Q.
Hou; J. W. Huang; M. Vazquez-Aion
and C. D. Knight (2006). Effect of
supplementing 2-hydroxy-4-
(methylthio) butanoic acid and DL-
methionine in corn-soybean-cottonseed
meal diets on growth performance and

229

carcass quality of broilers. Asian- Aust.
J. Anim. Sci., 19(8):1197-1205.

Lloyd, S.; and J.S. Gibson (2006).
Haematology and biochemistry in
healthy young pheasants and red-legged
partridges and effects of spironucleosis
on these parameters. Avian. Pathol.,
35(4): 335-340.

Lopes-Virella M.F.; P. Stone; S. Eills
and J.A. Colwell (1977). Cholesterol
determination in high density
lipoprotein separated by three different
methods. Clin. Chem., 23(5): 882-884.

Lumeij, J.T. (1987). Plasma urea,
creatinine and uric acid concentrations
in response to dehydration in racing
pigeons (Columba Livia Domestica).
Avian Pathol., 16: 377-382.

Lumeij, J.T.; and B. Maclean (1996).
Total protein determination in pigeon
plasma and serum: comparison of
refractometric methods with the biuret
method J. of Avian Medicine and
Surgery, 10 (3): 150-152.

Mariam,S.A. (2007). Study  on
management, behavory, physiology and
meat characteristics of pigeons in
Khartoum  State.  Ph.D.  Thesis,
Khartoum  University,  Khartoum,
Sudan.

Merck Manual (2012). Haematologic
reference ranges. Mareck Veterinary
Manual. Retrieved from
http://www.merckmanuals.com/.

Miguel, A.; G. Rodriguez; J. M. Zliiga

and T. Redondo (2002). Feeding

experience and relative size modify the
begging strategies of nestlings. Behavioral

Ecology, 13 (6): 782-785.

Mohsenzadeh, M.S.; M. Zaeemi; J.
Razmyar and M. Azizzadeh (2015).
Comparison of a  point-of-care
glucometer and a laboratory auto
analyzer for measurement of blood
glucose concentrations in domestic
pigeons (Columba livia domestica) J. of
Avian Medicine and Surgery, 29(3):
181-186.


http://www.bioone.org/loi/avms
http://www.bioone.org/loi/avms

A. F. Abdel-Azeem et al .

Moore, C.W.; D. Hampsey; J.F. Ernst
and F. Sherman (1988). Differential
mismatch repair can explain the
disproportionalities between physical
distances and recombination
frequencies of cycle mutations in yeast.
Genetics, 119: 21-34.

Morgan, J.L. (2006). Culinary creation:
An introduction to food services and
world cuisine. Butterworth-Heinemann
hospitality management series.

Murray, R. (1984a). Alanine
aminotransferase. In Clinical
Chemistry, Eds., Kaplan, A. and A.L.
Peace. The C.V. Mosby Co.,1088-1090.

Murray, R. (1984b). Aspartate
aminotransferase. In Clinical
Chemistry, Eds., Kaplan, A. and A.L.
Peace. The C.V. Mosby Co.,1112-1116.

Natt, M.P.; and C.A. Herrick (1952). A
new blood diluents for counting the
erythrocytes and leucocytes of the
chicken. Poult. Sci., 31: 735-738.

Norte, A.C.; B. Sheldon; J.P. Sousa and
J.A. Ramos (2008). Repeatability and
method dependent variation of blood
parameters in wild caught Great Tits
Palus major. Acta. Ornithol., 43(1):66-
75.

NseAbasi N. E.; M. E. Williams; U.
Akpabio and E. E. A. Offiong (2014).
Haematological parameters and factors
affecting their values. Agric. Sci., 2(1):
37-47.

Omojola, A.B. (2007). Carcass and
organoleptic characteristics of duck
meat as influenced by breed and sex.
Inter. J. Poul. Sci., 6(5): 329-334.

Omojola, A.B.; M.A. Isa; M. Jibir; B.T.
Ajewole; S. Garba; O.R. Kassim;
A.B. Omotoso; A.O. Adeyemo and
S.B. Akinleye (2012). Carcass
characteristics and meat attributes of
pigeon (Columbia Livia) as influenced
by strain and sex. J. Anim. Sci. Adv.,
2(5):475-480.

Parkhurst, R.C. and J.G. Mountney
(2004). Poultry meat and egg

230

production. 3rd Indian Reprint CBS
Publishers New Delhi India, 293.

Pavlak, M.; K. Vlahovic; J. Jercic; A.
Dovc and Z. Zupancic (2005). Age,
sexual and seasonal differences of
hematological values and antibody
status to chlamydophila sp. In feral and
racing pigeons (Columba livia forma
domestica) from an urban environment
(Zagreb,Croatia). Eur. J. Wildlife Res.,
51: 271-276.

Pomianowski, J.F.; D. Mikulski; K.
Pudyszak; R.G.  Cooper; M,
Angowski; A. Jozwik and J.O.

Horbanczuk (2009). "Research note:
chemical  composition,  cholesterol
content, and fatty acid profile of pigeon
meat as influenced by meat-type breed.
Poult. Sci., 88:1306-13009.

Riddell, C. (2011). Comparative anatomy,

histology and physiology of the
chicken. department of pathology,
western college of Vet. Medicine,

University of Saskatchewan, Saskatoon,
Saskatchewan, Canada, 37: 37- 44.

Riesenfeld, G.; A. Geva and R. Hurwitz
(1982). Glucose homeostasis in the
chicken. J. Nutr.,112: 2261-2266.

Roudybush T.E. and C.R. Grau (1986).
Food and eater interrelations and the
protein requirement for growth of an
altricial bird, the cockatiel. J. Nutr.,
116: 552-559.

Sales, J. and G.P.J. Janssens ((2003).
Nutrition of the domestic pigeon
(Columba livia domestica). World
Poult. Sci. J., 59: 221-231.

Scope, A.; T. Filip; C. Gabler and F.
Resch (2002). The influence of stress
from transport and handling on
hematologic and clinical chemistry
blood parameters of racing pigeons
(Columba livia domestica). Avian Dis.,
46: 224- 229.

Seiser, P.; L. Duffy; A.D. Mcguire; D.D.
Roby; G.H. Golet and M. A. Litrow
(2000).  Comparison  of  pigeon
guillemot, Cepphus columba, blood
parameters from oiled and unoiled areas


http://cal.vet.upenn.edu/projects/poultry/Syllabus/page37_44.htm

Early Weaning, Crop Milk Replacer, Squab Growth Rate.

of Aliaska eight years after the Exxon
Valdez oil spill. Mar. Poult. Bull., 40:
152-164.

Shetty, S.; L. Bharathi; K.B. Shenoy and
S.N.  Hedge (1992). Biochemical
properties of pigeon milk and its effects
on growth. J. Comp. Physio., 162(B):
632-636.

Shin, J. H.; Y. Mierha; W. N. Seung; J.
T. Kim; N. H. Myung; W. Bang and
I. H. Roe (2002). Use of egg yolk-
derived  immunoglobulin as an
alternative to antibiotic treatment for
control of helicobacter pylori infection.
Clin. Diagn. Lab Immunol., 9: 1061 —
1066.

Simeonovova, J. (1999). Technology of
poultry, eggs and other minor animal
products. (in Czech). MZLU, Brno.,
247.

Sim, J.S.; A.R. Hickman and E.
Nwokolo (1986). Nutrient composition
of squab crop content during the first
day post hatch. Poult. Sci., 65(suppl.1),
126 (Abstract).

Skadhauge, E. (1983). Formation and
composition of urine. in: physiology
and biochemistry of the domestic fowl.
4: 108-135. Edited by Freeman, B.M.
London: Academic Press.

Snezana, B.B.; P. Zlatica; D. Milun; D.
Petrovi¢c; V. Doskovié and S.
Rakonjac (2010). Broiler meat quality:
proteins and lipids of muscle tissue.
African J. Biotech., 9 (54): 9177-9182.

SPSS (2010). Statistical package in social
science  for windows.  Statistical
innovation INC. Chicago, USA.

Starck, J. M. (1993). Evolution of avian
ontogenies. In Current Ornithology. D.
M. Power, ed. Plenum, New York, NY.,
275-366

Starck, J. M. and R. E. Ricklefs (1998).
Avian growth and development:
evolution within the altricial-precocial
spectrum. Oxford University Press,
New York.

Suchy, P.; P. Jelinek; E. Strakova and J.
Hucl (2002). Chemical composition of

231

muscles of hybrid broiler chickens

during prolonged feeding. Czech J.

Anim. Sci., 47(1): 511-518.
Tangendjaja, B., and I. Yoon. (2002).

Effect of yeast culture on egg
production and mortality in layer
chickens. in Poultry Science
Association 91st  Annual Meeting

Abstracts. August 11-14 Newark, DE.
Abstract, 380: 89.

Thacker, P.A.; G.L. Campbell and Y.
Xu (1994). Composition and nutritive
value of acidulated fatty acids,
degummed canola oil and tallow as
energy sources for starting broiler
chicks. Anim. Feed Sci. Technol., 46:
251-260.

Tietz, NW.; E.L. Pruden and O.
Siggaard-Andersen (1995). In: Tietz
textbook of Clinical Chemistry (Burtis
CA and Ashwell ER ed.) WB Saunders
Company London,1354-1374.

Tsat, S. S.; W. S. Yeh; Y. G. Chi and C.
Itakura (1994). Force-feeding and
candidiasis in pigeons. Avian Pathol.,
23: 569-574.

Vandeputte-Poma, J. (1980). Feeding,
growth and metabolism of the pigeon,
Columba livia domesticus: duration and
role of crop milk feeding. J. of Compar.
Physio., 135: 97-99.

Vleck, C.M.; N. Vertalino; D. Vleck and
T.I Bucher (2000). Stress,
corticosterone, and heterophil to
lymphocyte ratios in free-living Adklie
penguins. The Condor, 102: 392-400.

Waldroup, P.W. (1982). Whole soybeans
for poultry feeds. World Poult. Sci. J.,
38: 28-35.

Ward, T.M.; R.A. McNabb and A.F.M.
McNabb (1974). The effect of change
in dietary protein and water availability
of urinary nitrogen compounds in the
rooster (Gallus domesticus): Urinary
flow and the excretion of uric acid and
ammonia compound. Bio. Physical, 1
(A): 166-169.

Yang, M.C.; and P. Vohra (1987).
Protein and Metabolizable energy



A. F. Abdel-Azeem et al .

requirements of hand- fed squabs from Young, D.S. (1995). Effects of drug on

hatching to 28 days of age. Poult. Sci., Clinical Lab. Test, 4™ ed. AACC.

66 (12): 2017-2023. Young, D.S. (2001). Effects of disease on
Clinical Lab. Test, 4" ed. AACC.

A padldll
alaal) Julle 31 jSual) allail)
il Jaallas g ¢ lad sl ciyph o jale el gl caulinl) 18 agd aulindl 2
Sl paidise - b YY) deals — def il S - ] guad) g LTY) acid

DSl Je 3l alady @l g alaadl e alisV) ailadl 50l ) 5 Auliill elaY) Cpand Cangs Al all 028 oy yal
ISy Gl 2L (6 g YA 5l la s dodail dala 6 0S5 a1 1Y) oLV o Cam () (e GOl o o) b
Jalle 3l b lan Gl (e (5Sy (s AN ALY 8 e 51 alkad ey 4l o ) sall m;uqxsjcu
Ay yma e 5 Al LS e 5 e liall il guslall e (g ging (3 5 aleall Leaysall colll e LIS aciad LY
gl ade ddle 5l 450 5 aleall Gl cebiall daad) dee (S Gaucanll e AN 6 o) 4les (85 olaall e 3Y
O s siay (panill (e G 4 gl Ales & Jsle 5 1Y0 dae da) a3 A el oda B sl B Ales ia
AW ) dende Jsle ) €0 Ao gana IS aualae 3 ) Ll pde 2aall 138 aani o3 Cus (1.7 £p Y.01)
A.L.w\}a;\.ms:‘;J\de)uﬁ\mwwu\m)d\ub}aﬂ\mjsaumj d)ch\ooJJSALSSJu\JJSA
&M\uﬂ@\h&%é&:u&w&ﬂ\ &_\:\Ar. d)lcj ¢o A.G}A;Al\ oM&d&j\L‘)ﬂ e u\SJ <Y
aaS/s NS LS YYVY, ¢ YV ALY ¢ FYYY, 00 alh g 10 % €AY ¢ ££,10 (£Y,0 ¢ o (o gal Al
5 oislall ddlal ae Ll s Aldbadl) Lgeall o Lild oSl eliall Gl doy e dalle 3 cade 5, ol
Al 2 e luall alll daay () 50 a8lial ae clinaliadl) 5 ~3aY1 daglae 55 jpaall 5 Caianall (lll 5 (sl
slo die 5l e (as) € — ¥) alhdll e IV Als ) 8 A0l el dicliad Caiaall Glll 5 ()
CulS (ase YA — 1 0) Al Ala pall 8 Laiy e le O5AT 5 Chiae £128 04 € oy lidde eluall ol
Jalle 30 e jlaa 5 cllginall 13l 5 sl saill Jare Qi a3 yhaia sl O Av 5 Chiae o128 0 Y o Al
S5 G Qe S )l Sl pldadlly Lgien il ) Qe 3 3 sl Jame, (U501 Ll qn 2S5 3
g oY) Gasaill Jae 5% Cun ol Jo 5 S8 £ osaad) B Al bl Jae Jlef S LU aa
OS5 Al ety Saall alladll (e dadlil) Jle 50 aall bl f alaee (8 4 gine (558 Calaa gl | Ly )5 adeie (ualal)
Laadli ol Lyl plall 580 5 Aania¥) g Jadall 5 aunll 05 5 Ll Al Ll alane 8 4y sina (358 lia
Logas (lll eliall doad) o dpnaill o dagdl) b aladl caall g aladl (5l dans (4 4 5iee (9508
dalle 3l sac Bl 5 oLV apkald e Z LY 5ol 3 Baaa Ady sk g Jalle SISl aladll of ) il oyl
aalll e abey lee Loyl Gl doay o Leidady zlady alaad) Jlle ) alali () Sy Lisin daiadl
A geadll 325 5 L s daiall Jille 11 sae 30l 5 paliaiy)

232



