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Abstract

Protein is very crucial for growth of birds.Blood parameters are used as indicator for diagnosis of diseases.
Haematological values also reflect the levels of stresses due to nutritional and environmental factors. The
present study was conducted to evaluate the effect of various dietary protein levels on haematological and blood
biochemistry values in different close bred flocks of Japanese quail. One thousand and eighty, day-old chicks
from four different close bred flocks comprising 270 chicks having 135 of each separate sex (J and Q) were
divided into 3 sub-groups assigning 3 different protein levels (21, 23, 25%) having 3 replicates comprising 15
birds each. From 4th week onward 72 birds (randomly picking one bird from each replicate) were slaughtered at
the end of each week. The blood samples were collected in the tubes from the jugler vein by slaughtering the
birds. The blood was analysed following standard procedure to study the haematological and blood
biochemistry. The results showed that strains of Japanese quail did not differ significantly in haematological
parameters andblood cholesterol level from 4th to 6th week in both sexes. However, strains differ in total protein,
albumin and globulin content in blood. Dietary protein level significantly affected most of haematological and
biochemical parameters of blood. Highest protein level (25%) showed best performance in all the parameters
except hemoglobin and cholesterol level. It is concluded that 25% protein level in feed is best for rearing of

Japanese quail for meat purpose in tropics.
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Introduction
Protein is very crucialfor normal tissue growth of
birds.Haematological and other blood parameters are

important in assessing health status of quail chicks.

Many factors like genotype, age, sex,diet,
physiological and  environmental conditions
effectblood hematology and biochemistry.

Theseparameters are used as indicator for diagnosis
of diseases. Haematological values also reflect the
levels of stresses due to nutritional and
environmental factors. Blood analysis can be used as
a guide for better rearing of farmed animals.

influence

Diet has great

and blood biochemistry(Church et

on haematological
parameters
al.,1984; Babatunde et al., 1987). Protein levels in diet
affect packed cell volume and haemoglobin levels in
blood. Their values increased as dietary protein level
increased (Edozien and Switzer, 1977).It has also been
observed that serum urea, total protein and creatinine
contents depend on both the quality and quantity of
protein supplied in the diet (Iyayi and Tewe, 1998).It
has influence on metabolic processes and endocrine
function in body of birds. The alterations in metabolic
procesess and endocrine function are exhibited in
blood parameters and hormones(Swennen et al.,

2005).

Haematological parameters and blood biochemistry
are also influenced significantly by age and sex.
Young quail had lower erythrocyte count, packed cell
volume, haemoglobin content and percentage of
lymphocytes than adult quail. Male birds showed
higher erythrocyte count, packed cell volume,
haemoglobin content and lower plasma protein than
females (Nirmilan and Robinson, 2007).It was
observed that male bird had higher value of glucose
and female had higher concentration of total protein,
albumin and cholesterol. Value of uric acid did not
differ significantly between male and female birds

(Scholtzet al., 2009).

The most important aspect of quail farming is the cost
of feed that represents 65-75 % of total cost of

production. Furthermore, the most expensive
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ingredient in diet is protein. High protein diet
increases the feed cost and ultimately cost of
production. Protein level which is economically
feasible should be applied. So there is dire need to
optimize the protein level in feed for present flocks
and also for broiler and layer separately to make the
industry economically efficient. The present
experiment was conducted to evaluate the effect of
various dietary protein levels on haematological and
blood biochemistry values in different close bred

flocks of Japanese quail.

Materials and methods

This project was designed to evaluate the effect of
various protein levels on haematological and blood
biochemistry values of different close bred flocks
(Imported, Local-I Kaleem, Local-IT Saadat, Local-III
Zahid) of

Jjaponica).

Japanese quail (Coturnixcoturnix

Experimental Procedure

The experiment was conducted at Avian Research and
Training (ART) Centre, Department of Poultry
Production, University of Veterinary and Animal
Sciences, Lahore. One thousand and eighty, day-old
chicks different close bred flocks

comprising 270 chicks having 135 of each separate sex

from four

(& and Q) were divided into 3 sub-groups assigning 3
different protein levels (21, 23, 25%) having 3
birds each. Each

experimental unit was placed in 5 tier multi-deck

replicates comprising 15

battery cages and was subjected to standard
husbandry conditions. All the chicks were weighed at
one day of age then at weekly interval. Three
experimental rations containing 3 different protein
levels i.e., 21, 23 and 25 were prepared and offered to
the chicks from day one to 6 weeks. The composition

of feed is given in table 1.

Blood Analysis

From 4th week onward 72 birds (randomly picking
one bird from each replicate) were slaughtered at the
end of each week. The blood samples were collected
in the tubes from the jugler vein by slaughtering the
birds. In half portion of blood samples 0.2 ml
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Heparin was added as an anticoagulant. The blood
containing anticoagulant was used for haematological
parameters. The remaining half portion of blood
samples were centrifuged for five minutes at 2000
rpm. The blood serum without anticoagulant was

used for blood biochemistry analysis.

Blood Haematology

Blood samples were frozen at - 4 °C until
analysis.Hemoglobin  concentration (g/dl) was
determined by cyannmethemoglobin  method

(Benjamin, 1978). Erythrocyte sedimentation rate
(mm/Ist hour) was determined by westergen method.
Erythrocyte count (102 /1) and Leukocyte count
(109/1) was done with the help of a haematocytometer
(Natt and Herrick, 1952). Differentials Leukocytes
Countwas done according to the method ofBenjamin,

1978.

Blood Bio-chemistry
Cholesterol concentration (mg/dl) in serum was

determined by enzymatic colorimetric kit Analyticon
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cat No. 4241. Plasma protein (g/dl) was estimated by
commercially available kit Analyticon cat No. 9106.
The amount of albumin (g/dl) was determined by
commercial kit analyticon cat No. 9136. To calculate
the amount of globulin (g/dl), the albumin content of
the sample was deducted from the total protein

content of the sample.

Statistical Analysis

The data were subjected to statistical analysis
according to Completely Randomized Design and
differences in the means were compared by LSD test

at 5% probability level (Steel et al., 1997).

Results and discussions

Haematology

When birds attained the age of 28 days, 72 birds
(randomly picking one bird from each replicate) were
slaughtered at the end of each week up to 6t week of

age to study the following blood parameters.

Table 1. Composition of rations offered to the Japanese quail during experimentation.

Ingredients 1L (%) 1L (%) 1L (%)
Corn 62.2 60.5 50.3
Canola meal 2.0 6.0 6.0
Soybean meal 24.2 25.7 31.3
Wheat bran 5.3 0.8 3.8
Cooking oil 0.6 0.3 0.3
Poultry by products meal 4.0 5.0 4.5
DCP 0.8 0.8 0.8
CaCOs 1.0 1.0 1.0
Nutrients
CpP 21.0 23.0 25.0
ME 2900 2899.5 2899.3
Ca 0.8 0.8 0.8
P 0.3 0.3 0.3
Lys 1.3 1.1 1.3
Meth 0.5 0.4 0.4
Hemoglobin positive effects on hemoglobin concentration in

Data on presence of Hemoglobin(g/dl) in blood of
Japanese quail from 4t to 6t week is presented in
Table 2. It is evident from the table that strains of
Japanese quail did not differ significantly in this
parameter from 4% to 6% week in both sexes. A

general trend was noted that increasing age had

blood. Dietary protein level influenced concentration
of hemoglobin in blood non-significantly from 4t to
6t week in both sexes. These results are in
accordance with Alam et al. (2004) and Kermanshahi
et al. (2011) who observed that dietary protein level

had no significant effects on hemoglobin level of
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blood. Results also showed that female birds had
higher hemoglobin concentration than males

(Elaroussiet al., 2007).

Total erythrocyte count (TEC)

Data regarding Total Erythrocyte Count (102 /1) of
blood of female and male Japanese quail from 4t to
6th week is presented in Table 3. It is clear from data
that TEC did not differ among strains significantly in
both sexes during 4% to 6% week of age. Dietary
protein level influenced statistically significantly total
erythrocyte count of female and male birds from 4t to
6t week. Total erythrocyte count of both sexes
increased significantly as dietary protein level

increased in feed. Minimum TEC was observed in
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birds fed on diet with 21% protein level and maximum
with 25% protein level. Results showed that higher
protein level had significant effect on total erythrocyte
count. Such type of findings were also reported by
previous researchers who reported that at higher
dietary protein level TEC was increased (Alamet al.,
2004; Tollba and Nagar, 2008). General trend was
noted that increasing age increased the TEC in blood

from 4t to 6th week.

These results were in line of Ali et al., 2012. The table
also showed that interactive effect of strain and
protein was statistically non-significant on total
erythrocyte count of both sexes from 4t to 6t week

(Table 3).

Table 2. Effect of strain and dietary protein level on Hemoglobin in blood (g/dl) of Japanese quail during

different weeks of age.

Treatment 4t week 5th week 6th week
Female Male Female Male Female Male
A) Strain

Kaleem 10.35 10.11 12.55 12.31 13.35 13.25
Major 10.62 10.42 12.82 12.62 13.56 13.44
Sadaat 10.47 10.06 12.67 12.25 13.79 13.66
Zahid 10.40 10.20 12.61 12.41 13.86 13.59

LSD NS NS NS NS NS NS

B) Protein level

21 % 10.15 9.84 12.35 12.04 13.32 13.22
23 % 10.47 10.21 12.67 12.41 13.63 13.47
25 % 10.76 10.54 12.96 12.74 13.97 13.76

LSD NS NS NS NS NS NS

C) Interaction

A1X B1 10.02 9.77 12.23 11.97 13.15 13.05
A1X B2 10.34 10.17 12.54 12.37 13.34 13.22
A1X B3 10.69 10.41 12.89 12.61 13.56 13.49
A2 X B1 10.31 10.20 12.51 12.40 13.20 13.15
A2 X B2 10.66 10.35 12.86 12.55 13.54 13.42
A2 X B3 10.89 10.72 13.09 12.93 13.95 13.75
A3XB1 10.18 11.78 12.38 12.03 13.56 13.40
A3 X B2 10.48 12.26 12.69 12.26 13.75 13.61
A3X B3 10.76 12.73 12.96 12.73 14.08 13.97
A4 X B1 10.11 12.03 12.31 12.03 13.37 13.31
A4 X B2 10.34 12.49 12.59 12.49 13.89 13.65
A4 X B3 10.71 12.71 12.92 12.49 14.32 13.83

LSD NS NS NS NS NS NS
Mean 10.46 10.20 12.66 12.40 13.64 13.48

Means sharing different letters in a column differ significantly at P = 0.05

LSD: Least significant difference NS = Non-significant.
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Table 3. Effect of strain and dietary protein level on TEC (1022 / 1) of Japanese quail during different weeks of

age.
Treatment 4t week 5t week 6th week
Female Male Female Male Female Male
A) Strain
Kaleem 7.26 7.23 8.26 8.23 8.93 9.30
Major 7.20 7.40 8.20 8.40 8.66 8.73
Sadaat 7.30 7.76 8.30 8.76 8.66 9.03
Zahid 7.10 7.56 8.09 8.56 8.50 8.66
LSD NS NS NS NS NS NS
B) Protein level
21% 6.65b 6.72¢ 7.65b 7.72 8.12b 8.40c¢
23 % 7.12b 7.49b 8.12b 8.50 8.77a 8.90b
25 % 7.87a 8.25a 8.87a 9.25 9.17a 9.49a
LSD 0.59 0.56 0.62 0.63 0.63 0.48
C) Interaction
A1 X B1 6.80 6.89 7.80 7.90 8.10 8.80
A1X B2 7.10 7.30 8.10 8.30 8.90 9.30
A1X B3 7.90 7.50 8.90 8.50 9.80 9.80
A2 X B1 6.80 6.60 7.80 7.60 8.29 8.00
A2 X B2 6.90 7.80 7.90 8.80 8.80 8.80
A2 X B3 7.90 7.80 8.90 8.80 8.90 9.39
A3 X B1 6.80 6.60 7.80 7.60 8.00 8.50
A3 X B2 7.20 7.80 8.20 8.80 8.90 8.80
A3 X B3 7.90 8.90 8.90 9.90 9.10 9.80
A4 X B1 6.20 6.80 7.20 7.80 8.10 8.30
A4 X B2 7.30 7.09 8.30 8.10 8.50 8.70
A4 X B3 7.80 8.80 8.79 9.80 8.90 9.00
LSD NS NS NS NS NS NS
Mean 7.21 7.49 8.21 8.49 8.69 8.93

Means sharing different letters in a column differ significantly at P = 0.05.

LSD: Least significant difference

Total Leukocytes Count (TLC)

Analysis of variance of data revealed that strain
influenced statistically significantly total leukocytes
count of female chicks at 4% week. Maximum total
leukocytes count was observed in Sadaat (22.30) and
minimum was in Zahid (19.49) in female birds while
in male strain affected statistically non-significantly
on total leukocyte count. At 5t and 6t week, the
influence of strain remained statistically non-
significant on total leukocytes count of female and
male (Table 4).

NS = Non-significant.

Statistical analysis showed that dietary protein level
influenced total leukocytes count significantly in both
sexes from 4t to 61 week of age. It is evident that
total leukocyte count was increased as dietary protein
level was increased. Higher total leukocyte count was
observed in birds fed diet with 25% protein level that
was statistically at par with 23% and lower TLC was
observed in birds fed with 21% protein level in both
sexes. The maximum and minimum values were
25.62, 25.92 and 21.95, 22.27 in blood of female and
male birds, respectively (Table 4). High protein level
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in feed increased protein level in lymphocytes cells
due to that TEC increased in blood. Such types of
conclusions were also reported by previous
researchers (Tollaba and Nagar, 2008). Cheema et al.

(2003) observed that at higher protein level increased
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lymphocytes in thymus of chicken due to which
immunity of bird increased. Interactive effect of
strain and dietary protein level remained statistically
non-significant on total leukocyte count of female and

male from 4t to 6t week.

Table 4. Effect of strain and dietary protein level on blood TLC (109/1) of Japanese quail during different weeks

of age.
Treatment 4t week 5thweek 6thweek
Female Male Female Male Female Male
A) Strain
Kaleem 21.66 ab 22.26 24.66 25.26 26.23 26.23
Major 20.03 be 19.99 23.03 23.00 25.63 25.93
Sadaat 20.30 a 22.66 25.57 25.40 26.63 25.80
Zahid 19.49 ¢ 20.79 22.70 22.33 27.40 27.76
LSD 1.78 NS NS NS NS NS
B) Protein level
21% 18.87b 19.27b 21.95b 22.27b 24.42b 24.19b
23 % 21.12 a 21.20b 24.40 ab 23.80 ab 26.25b 26.97 a
25 % 22.62a 23.82a 25.62 a 25.92 a 28.75 a 28.12a
LSD 1.54 2.00 2.49 2.48 1.92 2.53
C) Interaction
A1X B1 18.60 20.79 21.60 23.80 24.30 24.40
A1X B2 22.00 21.10 25.00 24.10 25.90 27.00
A1X B3 24.40 24.90 27.40 27.90 28.50 27.30
A2 X B1 19.09 18.30 22.10 21.30 24.89 24.00
A2 X B2 20.00 19.60 23.00 22.60 25.30 25.89
A2 X B3 21.00 22.09 24.00 25.10 26.70 27.89
A3 X B1 19.00 19.30 22.33 22.30 24.09 23.10
A3 X B2 23.40 23.90 26.90 26.40 25.90 26.30
A3 X B3 24.50 24.80 27.50 27.50 29.90 28.00
A4XB1 18.79 18.69 21.80 21.70 24.40 25.29
Aq X B2 19.10 20.20 22.70 22.09 27.90 28.70
A4 X B3 20.60 23.49 23.60 23.20 29.90 29.30
LSD NS NS NS NS NS NS
Mean 20.87 21.43 23.99 24.01 26.47 26.43

Means sharing different letters in a column differ significantly at P = 0.05.

LSD: Least significant difference

Lymphocyte

It is evident from the table 5 that lymphocyte did not
differed significantly among strains from 4t and 5t
week in female and male birds. However, strain

influenced lymphocyte % statistically significantly in

NS = Non-significant.

female at 6™ week of age. Maximum lymphocyte
(30.44%) was observed in Major and minimum
(28.66%) in Sadaat. Dietary protein level affected
statistically significantly lymphocyte in blood of both
sexes from 4t to 6 week. Lymphocyte in blood of
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female and male birds increased as dietary protein
level was increased. Birds fed on ration with 25%
protein level showed higher lymphocyte as compared
to birds fed with lower protein level 21%. Maximum
lymphocyte percentage (32.16) was recorded in blood
of female birds fed with feed having 25% protein in
contrast 33.33% in blood of male birds fed with same
level of dietary protein. 21 % protein level yielded

25.66 and 25.96% lymphocytes in female and male

birds at 4™ week of age. Similar results were
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presented by Tollba and Nagar (2008). Payne et al.
(1990) also reported that low protein diets reduced
lymphocyte number in blood circulation and spleen.
According to Konashi et al. (2000) amino acids
deficiencies affected the development of lymphoid
organs and production of antibodies in chicken due to
which immune response decreased. Interactive effect
of strain and dietary protein level remained
statistically non-significant on lymphocyte % in blood

of both sexes from 4t to 6% week.

Table 5. Effect of strain and dietary protein level on Blood Lymphocytes of Japanese quail during different

weeks of age.

Treatment 4t week sthweek 6thweek
Female Male Female Male Female Male
A) Strain
Kaleem 29.00 30.11 29.55 30.11 29.55ab 29.66
Major 20.00 30.11 28.88 29.66 30.44a 30.66
Sadaat 29.22 29.77 28.88 29.88 28.66b 290.88
Zahid 30.00 30.55 28.55 30.11 30.11a 30.22
LSD NS NS NS NS 0.95 NS
B) Protein level
21% 26.00¢C 26.41¢ 25.66¢ 25.91C 26.41¢ 26.08¢c
23 % 29.33b 30.25b 29.08b 30.58b 29.58b 30.66b
25 % 32.58a 33.75a 32.16a 33.33a 33.08a 33.58a
LSD 1.16 0.89 1.32 0.74 0.82 0.75
C) Interaction

A1 X B1 26.00 26.00 26.00 25.66 26.33 25.33
A1X B2 28.33 30.00 30.00 31.00 29.00 30.00
A1X B3 32.66 34.33 32.66 33.66 33.33 33.66
A2 X B1 25.33 26.66 25.00 26.00 27.00 26.33
A2 X B2 20.33 30.00 28.66 30.00 30.66 31.00
A2 X B3 32.33 33.66 33.00 33.00 33.66 34.66
A3 X B1 25.66 26.33 25.66 25.33 25.33 26.00
A3 X B2 20.33 30.00 20.33 31.33 28.00 30.66
A3 X B3 32.66 33.00 31.66 33.00 32.66 33.00
A4 X B1 27.00 26.66 26.00 26.66 27.00 26.66
A4 X B2 30.33 31.00 28.33 30.00 30.66 31.00
A4 X B3 32.66 34.00 31.33 33.66 32.66 33.00
LSD NS NS NS NS NS NS
Mean 29.30 30.13 28.97 29.94 29.69 30.11

Means sharing different letters in a column differ significantly at P = 0.05.

LSD: Least significant difference. NS = Non-significant.

Bloodbiochemistry

Cholesterol

Cholesterol in blood of female and male birds at age
of 4t to 6t week is presented in Table 6. It is evident

from the table that strain affected cholesterol level in

blood statistically non-significantly in of both sexes
from 4t to 6th week. Dietary protein levels influenced
blood

significantly in both sexes of quail from 4t to 6t

cholesterol level in statistically non-

week. However, it ranged from 182.93 to 200.16
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mg/dl in female and 179.56t0 197.44 mg/dl in male
chicks of quail. Some previous researchers have also
reported such types of findings (Mossad andIben,
2009).General trend was noted that increasing age
increased cholesterol content in blood from 5th to 6th
week. This observation was in agreement with Hassan
(2010) who also reported an increase in cholesterol
level in blood with age. Results also showed that
female birds had higher level of blood cholesterol as

compared to male birds. It might be due to
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physiological changes in metabolism of female birds
at egg laying stage that increased cholesterol
production in liver. It was incorporated in to
in blood and

incorporated into oocytes of ovary. The table 6 also

lipoproteins which are secreted

showed that interactive effect of strain and protein
was statistically non-significant on cholesterol level in
blood of female and male birds from 4t to 6t week of

age.

Table 6. Effect of strain and dietary protein level on blood Cholesterol level (mg/dl) of Japanese quail during

different weeks of age.

Treatment 4t week 5t week 6th week
Female Male Female Male Female Male
A) Strain
Kaleem 190.53 187.41 187.41 190.44 199.97 196.63
Major 192.34 189.21 189.21 190.35 202.96 200.06
Sadaat 191.00 189.37 189.37 190.90 203.84 202.72
Zahid 193.72 189.84 189.84 191.09 203.82 200.09
LSD NS NS NS NS NS NS
B) Protein level
21 % 182.93 179.56 179.56 184.38 193.59 192.41
23 % 192.60 189.87 189.87 189.32 203.16 198.41
25 % 200.16 197.44 197.44 198.38 211.20 208.80
LSD NS NS NS NS NS NS
C) Interaction
A1X B1 179.90 176.32 176.32 183.84 190.20 189.32
A1X B2 193.30 190.10 190.10 187.37 200.15 195.10
A1XB3 198.40 195.82 195.82 200.11 209.57 205.47
A2 X B1 180.86 177.86 177.86 185.31 195.89 192.73
A2 X B2 195.86 191.87 191.87 190.28 202.36 197.77
A2 X B3 200.30 197.90 197.90 195.46 210.63 209.67
A3XB1 182.10 180.53 180.53 182.38 193.42 196.33
A3 X B2 187.40 186.84 186.84 190.89 205.35 201.09
A3X B3 203.49 200.75 200.75 199.42 212.76 210.75
A4XB1 188.85 183.52 183.52 185.98 194.83 191.27
A4 X B2 193.85 190.68 190.68 188.75 204.78 199.68
A4 X B3 198.47 195.31 195.31 198.45 211.85 209.31
LSD NS NS NS NS NS NS
Mean 191.90 188.96 188.96 190.69 202.65 199.87

Means sharing different letters in a column differ significantly at P = 0.05

LSD: Least significant difference.

NS = Non-significant.
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Total Protein

Data regarding total protein level in blood is
presented in table 7. The data revealed that total
protein level in blood of female and male birds was
affected statistically significantly by the genetics of
strains at age of 4t to 5t week. Strain Kaleem showed
highest 3.25 and 3.10 g/dl protein level in female and
male birds, while Major showed lowest protein 2.74,

2.36 g/dl in female and male birds, respectively at 4th
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week of age. At 5t week Kaleem showed highest
protein (3.64 and 2.99 g/dl) and Zahid showed lowest
protein (3.05 and 2.66 g/dl) in female and male birds.

This difference in strains might be due to differences
in their genetic makeup (Bunchasket al., 2005). At 6t
week strain had statistically non-significant effect on

total protein of both sexes.

Table 7. Effect of strain and dietary protein level on total protein in blood (g/dl) of Japanese quail during

different weeks of age.

Treatment 4% week 5th week 6th week
Female Male Female Male Female Male
A) Strain
Kaleem 3.25a 3.10 a 3.64 a 2.99 a 4.26 3.57
Major 2.74 ¢ 2.36 b 3.28b 2.72b 4.08 3.67
Sadaat 3.03b 2.97a 3.22b 2.81b 3.95 3.53
Zahid 3.15 ab 2.50b 3.05b 2.66 b 4.22 3.75
LSD 0.18 0.21 0.23 0.18 NS NS
B) Protein level
21% 2.51b 2.29¢ 2.90c¢C 2.42¢ 3.67¢ 3.19¢
23 % 3.23a 2.81b 3.24 b 2.88b 4.19b 3.68b
25 % 3.39a 3.09 a 3.76 a 3.08 a 4.52a 4.02a
LSD 0.16 0.18 0.19 0.15 0.23 0.20
C) Interaction
A1XB1 2.40 ef 2.21gh 2.88 ef 2.33 ef 4.05 3.09 f
A1X B2 3.49b 3.35b 3.54 ¢ 3.18 ab 4.35 3.38 def
A1X B3 3.85a 3.75a 4.49 a 3.47a 4.37 4.26 a
A2 X B1 2.58 de 2.17 gh 2.71f 2.63 de 3.83 3.05f
A2 X B2 2.78 c¢d 2.40 fgh 3.11de 2.70d 4.00 3.82bc
A2 X B3 2.87cd 2.51 efg 4.02b 2.84 c¢d 4.42 4.14 ab
A3 X B1 2.97¢ 2.68 def 3.03 def 2.17f 3.33 3.26 ef
A3 X B2 3.02¢ 2.98 c¢d 3.31cd 3.05 bc 4.00 3.66 cde
A3X B3 3.09¢ 3.25 be 3.32 cd 3.21ab 4.52 3.68 cd
A4XB1 2.08 f 2.12h 2.98 def 2.55de 3.49 3.38 def
A4 X B2 3.63 ab 2.54 efg 2.99 def 2.61de 4.40 3.88 abc
A4 X B3 3.74 ab 2.86 de 3.20 cde 2.81cd 4.77 3.99 abc
LSD 0.32 0.36 0.39 0.31 NS 0.40
Mean 3.04 2.73 3.30 2.79 4.13 3.63

Means sharing different letters in a column differ significantly at P = 0.05.

LSD: Least significant difference. NS = Non-significant.

Data also showed that dietary protein level influenced
statistically significantly total protein level in blood of
both sexes from 4t to 6t week. Highest level of total

protein (3.39 and 3.09 g/dl) was observed in blood of

birds fed with diet with higher level of dietary protein
25% and lowest total protein (2.51and 2.29 g/dl) was
in birds fed on lower level of dietary protein 21% in

both sexes at 4% week of age (Table 7). Similar trends
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were noted in 5% and 6% week. These findings are
strongly confirmed the findings of Mossad and Iben
(2009) who also reported that higher level of dietary
protein provide higher quantities of essential amino
acids. Bunchasket al. (2005) also observed that birds
fed high protein diet showed higher level of blood

total protein.

Female birds showed higher level of total protein than
male birds during 4% to 6 week. It might be due to
secretion of estrogen hormone at 5% week when birds
became sexually mature. Before egg production total

protein level in blood increased to meet the
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requirements of egg laying. Increased protein level
was due to increase of yolk precursors, vitelloginin
and lipoproteins in blood before egg production
(Lumeiji, 1997; Scholtzet al., 2009). The trend in
results that increasing age enhanced the total protein
level in the blood of bird also confirmed the
conclusions of Hassan, 2010.Interactive effects of
strain and protein were statistically significant on
total protein in blood of both sexes from 4t to 6t
week of age. Table indicated that all strains showed
similar response. Total protein in blood increased as
dietary protein level increased in female and male
birds.

Table 8. Effect of strain and dietary protein level on blood Albumin (g/dl) of Japanese quail during different

weeks of age.

Treatment 4% week 5t week 6th week
Female Male Female Male Female Male
A) Strain
Kaleem 1.60¢ 1.29b 1.35 1.16 1.91 1.53b
Major 1.91a 1.62 a 1.33 1.13 1.79 1.53b
Sadaat 1.53d 1.32b 1.22 1.33 1.93 1.25¢
Zahid 1.76 b 1.37b 1.27 1.18 2.07 1.57a
LSD 4.08 0.15 NS NS NS 5.10
B) Protein level
21 % 1.53¢ 113 ¢ 1.18b 1.03b 1.70b 1.30¢
23 % 1.74Db 1.46b 1.25b 1.22a 1.96 a 1.48Db
25 % 1.83a 1.60 a 1.44 a 1.36 a 2.11a 1.63 ¢
LSD 3.53 0.13 0.10 0.17 0.17 4.42
C) Interaction
A1XB1 1.19k o.71f 1.25cde 1.04 1.82 1.35d
A1X B2 1.70f 1.51abc 1.35bcd 1.11 1.94 1.50¢C
A1XB3 1.90c 1.66ab 1.46ab 1.35 1.96 1.75a
A2 X B1 1.80e 1.51abc 1.11e 1.10 1.63 1.35d
A2 X B2 1.95b 1.65ab 1.22cde 1.15 1.75 1.50¢C
A2 X B3 2.00a 1.70a 1.66a 1.15 2.00 1.75a
A3 X B1 1.50j 1.19de 1.19de 0.87 1.62 1.20h
A3 X B2 1.531 1.31cde 1.23cde 1.50 2.06 1.27g
A3 X B3 1.57h 1.46abc 1.24cde 1.62 2.10 1.28f
A4XB1 1.63g 1.13e 1.20cde 1.10 1.74 1.31e
A4 X B2 1.80e 1.40bcd 1.21cde 1.13 2.10 1.65b
A4 X B3 1.85d 1.59ab 1.40bc 1.31 2.38 1.75a
LSD 7.06 0.26 0.20 0.34 NS 8.84
Mean 1.70 1.40 1.29 1.20 1.92 1.47

Means sharing different letters in a column differ significantly at P = 0.05

LSD: Least significant difference

Albumin
Strain had statistically significant effect on albumin
level in blood of female and male birds at 4t week of

age. Major had highest level of albumin in blood (1.91

NS = Non-significant.

g/dl) and Sadaat had lowest level (1.53 g/dl) in female

birds.In male Major showed highest albumin
concentration (1.62 g/dl) and Kaleem showed lowest

(1.29 g/dl). At sthand 6™ week strains effects were
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non-significanton albumin level of female and male
birds. Dietary protein level influenced albumin level
in blood statistically significantly of both sexes from
4t to 6t week of age. Table revealed that albumin
level was increased when dietary protein level was
increased from 21% to 25%. Maximum albumin level
was observed in birds fed on diet with 25% protein
level and minimum was in birds fed with 21% protein
level. Albumin level in blood was higher in female
birds as compared to male. In birds total protein

consist of albumin and globulin. When total protein

2015

increased in blood, albumin and globulin level also
increased. Age also affected albumin level in blood.
Before egg laying due to secretion of estrogen
hormone total protein, albumin and globulin level
increased in blood (Scholtz, 2009). Interactive effect
of strain and protein was statistically significant on
albumin level in blood of female and male birds from
4t to 6th week except female at 6t week. Albumin
level was increased as dietary protein level was
increased from 21% to 25% in all strains from 4t to

6th week of age.

Table 9. Effect of strain and dietary protein level on Globulin (g/dl) of Japanese quail during different weeks of

age.
Treatment 4t week sthweek 6thweek
Female Male Female Male Female Male
A) Strain
Kaleem 1.65a 1.81a 2.28a 1.16 2.30a 2.04¢
Major 0.83¢c 0.74d 1.94ab 1.13 2.20a 2.14bc
Sadaat 1.49b 1.64b 2.00ab 1.33 2.02¢ 2.28a
Zahid 1.39b 1.13¢ 1.78b 1.18 2.14b 2.18ab
LSD 0.12 0.09 0.35 NS 0.10 0.13
B) Protein level
21% 0.98b 1.16¢ 1.71b 1.03b 1.96¢ 1.89c
23 % 1.48a 1.35b 1.98b 1.22a 2.18b 2.21b
25 % 1.55a 1.48a 2.31a 1.36a 2.41a 2.39a
LSD 0.10 0.07 0.30 0.17 0.08 0.11
C) Interaction
A1XB1 1.22¢ 1.49d 1.62¢ 1.04 2.23bc 1.74e
A1X B2 1.79a 1.85b 2.19bc 1.11 2.26abc 1.88de
A1X B3 1.94a 2.08a 3.02a 1.35 2.42a 2.51a
A2 X B1 0.78d 0.66g 1.59¢ 1.10 2.21C 1.70e
A2 X B2 0.83d 0.758 1.88bc 1.15 2.25abc 2.32ab
A2X B3 0.88d 0.80g 2.35b 1.15 2.42a 2.39ab
A3 X B1 1.48b 1.49d 1.85bc 0.87 1.70e 2.06cd
A3 X B2 1.49b 1.67¢ 2.08bc 1.50 1.93d 2.39ab
A3 X B3 1.52b 1.78bc 2.09bc 1.62 2.42a 2.40ab
A4 X B1 0.46¢ 0.99f 1.78bc 1.10 1.73a 2.07ad
A4 X B2 1.83a 1.14ef 1.78bc 1.13 2.30abc 2.23bc
A4 X B3 1.80a 1.27e 1.79bc 1.31 2.40ab 2.25bc
LSD 0.21 0.15 0.61 NS 0.17 0.23
Mean 1.34 1.33 2.00 1.20 2.19 2.16

Means sharing different letters in a column differ significantly at P = 0.05

LSD: Least significant difference. NS = Non-significant.

Globulin
Globulin level in blood of both sexes from 4t to 6th
week is presented in table 9. It is evident from the

table that strain affected globulin level statistically

significantly among strains of both sexes from 4t to
6th week except male at 5% week. Highest level of
globulin (1.65, 1.81 g/dl) was showed by Kaleem and
lowest by Major (0.83, 0.74 g/dl) in female and male
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birds at 4™ week. At 5t week in female birds highest
level of globulin was showed by Kaleem (2.28 g/dl)
and lowestZahid (1.78 g/dl) and in male strain
affected statistically non-significantly globulin level.
At 6 week maximum level of globulin was showed by
Kaleem (2.30 g/dl) and lowest was by Sadaat (2.02
g/dl) in female and in male maximum globulin level
was observed by Sadaat (2.28 g/dl) and lowest (2.04
g/dl) was by Kaleem (Table 9). These differences
among strains might be due to differences in their
genetic makeup of different strains (Bunchasaket al.,
2005).Interactive effects of strain and protein had
statistically significant effect on globulin level in
female and male birds from 4t to 6t week of age. As
dietary protein level was increased, globulin level of
both sexes was also increased. Globulin level in blood
was increased as the dietary protein level was
increased in female and male birds. Diets with high
protein levels provide essential and non-essential
amino acids for synthesis of globulin protein.
Globulin level in blood increased as dietary protein
level increased it has been confirmed by previous
scientists (Tewe, 1985; Eggum, 1989; Bunchasak et

al., 2005).

Conclusion

Close bread flocks of Japanese quail did not differ
significantly in haematological parameters and blood
cholesterol level from 4t to 6t week in both sexes.
However, strains differ in total protein, albumin and
globulin content in blood. Dietary protein level
significantly affected most of haematological and
biochemical parameters of blood. Highest protein
level (25%) showed best performance in all the
parameters except hemoglobin and cholesterol level.
It is concluded that 25% protein level in feed is best
for rearing of Japanese quail for meat purpose in

tropics.
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