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ABSTRACT: A total number of 300 females Dokky 4 at 8-wks-old were
randomly taken to study the prediction of productive performance by
measurements of blood plasma calcium, glucose and alkaline phosphatase
activity at 8 weeks of age. Birds were divided into three equal groups
according to the level of each blood plasma calcium, glucose and alkaline
phosphatase activity. Each group were subdivided into two subgroups
according to the level of plasma calcium (10.59 vs 8.78 mg/dl), glucose
(170.09 vs 137.16 mg/100 ml) and alkaline phosphatase (201.11 vs 173.23
lu/L) as high and low groups. Birds of high plasma calcium concentration
had significantly higher body weight at 12, 16 and 20 weeks of age, body
weight gain during all periods studied, body weight at sexual maturity, egg
number production and egg mass than that in birds of low plasma calcium
concentration. While, hens with lower plasma calcium concentration
matured earlier than higher ones. Birds of high plasma glucose
concentration had insignificantly higher body weight at all ages studied,
body weight gain during all periods, body weight at sexual maturity and
egg weight than the lower ones. While, earlier of the sexual maturity, egg
number production and egg mass were shown in hens of low plasma
glucose concentration higher than the high ones. Birds with higher plasma
alkaline phosphatase activity gave significantly (P<0.05) body weight at
12, 16 and 20 weeks of age, body weight gain during periods 8-12 and 12-
16 weeks of age, earlier sexual maturity and body weight at sexual
maturity greater than that the lower plasma alkaline phosphatase activity.
While, egg produced from hens with low plasma alkaline phosphatase
activity was better than that produced from the high ones. Plasma calcium
seemed to be positively correlated with body weigh at all ages studied,
body weight gain during periods 8-12 and 12-16 weeks, body weight at
sexual maturity, egg number and egg mass. Body weight at 8 and 12 weeks
of age, body weight gain during periods 8-12 and 16-20 weeks and both
body weight and age at sexual maturity were positively correlated with
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plasma glucose level. Plasma alkaline phosphatase activity showed
positive correlation with body weight at 8 and 12 weeks, age at sexual
maturity and egg weight. Positive and significant correlation was found
between plasma calcium level with both plasma glucose level and alkaline
phosphatase activity and between plasma glucose with plasma alkaline
phosphatase activity. It is concluded that laying hens had high plasma
calcium or low plasma both glucose and alkaline phosphatase activity at
early age (8 weeks) gave egg number and egg mass greater than the other
concentrations which curtained from phenotypic correlation between both
egg number and egg weight with previous blood plasma constituents.

INTRODUCTION

A significant relationship between alkaline phosphatase activity and
productive traits of chickens could be of value to breeders for selection in
early life. It could eliminate the need to record these traits later and
consequently reduce the intervals between successive generations (Al-
Bustany et al., 1998). The relationship between plasma alkaline
phosphatase activity and the performance traits of chickens has been
studied in several laboratories. Singh et al. (1983) found that the alkaline
phosphatase activities were higher in pullets selected for higher production.
However, the data obtained by Gootwine and Brody (1979) failed to show
a relationship between alkaline phosphatase activity and production traits.
Age and body weight at sexual maturity are important economic traits,
which affect on potentiality of egg production. The level of several blood
constituents is quite different in female birds when various reproductive
states are compared (Bacon et al., 1980). The study of such variation in
blood constituents in chickens could be associated with growth and egg
production. The respective association may explain the physiological basis
concerned with performance of both productive and reproductive traits.
Numerous investigations were conducted to relate chicken performance
with some physical and chemical parameters of blood (Mady, 1990, and
El-Bogdady et al., 1993). However, the findings of these investigators
demonstrated some conflict results in this respect.

Egg production depends on many characters such as age at sexual
maturity, egg number, body weight, egg weight, shell thickness, egg
specific gravity and others (Muir, 1990 and Brah et al., 1992) which
influence egg production independently and/or associated with each other.
Several investigators have estimated the correlations among the different
economic traits in chickens (Prakashbabu, 1978 and Verma et al., 1983).
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Blood biochemical traits could be important as indicators in breeding
for high productivity (Obeidah et al., 1978). The value of an indicator trait
depends on applied breeding scheme, correlation between a particular
indicator trait and the relevant production trait and heritability of the
indicator trait and production trait (Lovendahl et al., 1989).

Existence of any significant relationship between biochemical
features such as alkaline phosphatase activity, glucose and calcium with
performance, may help to identify a selection program which can be used
in early life to minimize or obviate later recording of performance traits.
This could also result in the shortening of the generation interval and
thereby help in increasing the genetic gain per unit of time (Hassan, 1993).

The present study aimed to predict productive performance of Dokky 4
laying hens by the measurement of blood plasma calcium, glucose and
alkaline phosphatase activity at 8 weeks of age.

MATERIALS AND METHODS

The present study was carried out at the Poultry Farm of Sakha
Animal Research Station, Animal Production Research Institute, Ministry
of Agriculture. A total numbers of 300 Dokky 4 females chicks were taken
randomly at 8 weeks of age, wing-banded and blood was collected
individually from each bird in heparinized tubs in the morning (between 8
and 10 o'clock) before feeding and centrifuged at 3000 rpm for 20 minutes
to determine the level of blood plasma calcium, glucose and alkaline
phosphatase activity and were divided to six groups (high or low for both
calcium, glucose and alkaline phosphatase activity). Plasma calcium (10.59
vs 8.78 mg/dl), glucose (170.09 vs 137.16 mg/100 ml) and alkaline
phosphatase (201.11 vs 173.23 Iu/L). The birds were separately kept in
floor grower rooms from 8 till 20 weeks of age then transferred to
individual egg production cages till the end of the first three months after
sexual maturity. The birds were fed a grower diet (15% CP and 2700
Kcal) up to 20 weeks then fed a layer diet (16.5% CP and 2750 Kcal) up to
the first 90 days of laying period. Birds were fed ad libitum and fresh
water was available continuously. Birds were exposed to natural day light
till sexual maturity and to 16 hours light/day during egg production period.

The studied traits:-

Individual body weight in grams was recorded at 8, 12, 16 and 20
weeks of age. Body weight gain was calculated using the following
equation:

AW =WI1 -W0
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Where: AW = Weight gain during a certain period.
W1 = Body weight at the end of a certain period.
WO = Body weight at the start of a certain period.

Body weight and age at sexual maturity were recorded at the first egg
laid for each hen. Egg number, egg weight and egg mass (number of eggs
X egg weight per hen) from sexual maturity up to 90 days of egg
production were recorded for each hen. The phenotypic correlation was
estimated between blood plasma constituents which were measured at 8
weeks of age (calcium, glucose and alkaline phosphatase enzyme) and all
productive traits studied. The data were analyzed by the least square means
method described by SAS (1996).

The following model was used:-
Yik=p+Bi+ e

Where :

Yik : observation.

u : the overall mean.

Bi : Blood plasma level effect.

eik : random effect.

RESULTS AND DISSCUSSION

The relation between plasma calcium, glucose and alkaline
phosphatase concentration at 8 weeks of age and productive
performance:

1) Body weight:-

Data tabulated in Table (1) illustrated that body weight at different
ages from 8 up to 20 weeks of age in Dokky 4 females related with blood
plasma calcium, glucose and alkaline phosphatase levels at 8 weeks of age.
It was clear that body weight in birds of high plasma calcium concentration
was significantly (P<0.05) higher than in birds of low plasma calcium
concentration at 12, 16 and 20 weeks of age. Body weight in birds of high
plasma glucose concentration was insignificantly greater than low ones at
all ages studied.

Birds with higher plasma alkaline phosphatase activity gave
significantly (P<0.05) body weight at 12, 16 and 20 weeks of age greater
than that the lower plasma alkaline phosphatase activity.
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2) Body weight gain:-

Data presented in Table (2) show that the average body weight gain in
birds with higher plasma calcium concentration was significantly (P<0.05)
greater than that in birds with lower plasma calcium concentration during
all periods studied.

High plasma glucose concentration birds had insignificantly body
weight gain during all periods studied higher than low ones.

Body weight gain was significantly (P<0.05) greater in birds of high
plasma alkaline phosphatase activity than low ones during periods 8-12
and 12-16 weeks of age. An opposite trend was noticed during period 16-
20 weeks of age.

These results are in agreement with Smith and Goodman (1970), Banerjee
et al. (1973) and Hassan (1993) who indicated that higher enzyme alkaline
phosphatase activity is associated with better growth rate.

3) Sexual maturity:-

Table (3) shows averages of body weight and age at sexual maturity
within different levels of blood plasma calcium, glucose and alkaline
phosphatase activity at 8 weeks of age in Dokky 4 laying hens. The results
indicated that hens with higher plasma calcium concentration had
significantly (P<0.05) body weight at sexual maturity greater than lower
ones. While, the hens with lower plasma calcium concentration were
matured earlier than higher ones. These results are disagreement with
reported by El-Bogdady et al., (1993) and Kalama et al. (2000) who
showed that the concentration of calcium was significantly (P<0.05) higher
in the layers reached sexual maturity in earlier ages.

Body weight at sexual maturity was insignificantly higher in hens of
high plasma glucose concentration than low ones. While, earlier sexual
maturity was shown in hens of low plasma glucose concentration. The
difference in this respect was not significant. These results are in
agreement with Kalama et al. (2000) who found that the plasma glucose
concentration was lower in the layers reached sexual maturity earlier ages.
On the other hand, Hassan (1993) indicated that the lower serum glucose
birds had later age at sexual maturity than the high ones.

Hens of the higher plasma alkaline phosphatase activity had
significantly (P<0.05) earlier sexual maturity and body weight at sexual
maturity higher than that of the low ones.

853



A.K. Alm El Dein et.al

These results are in agreement with Singh et al. (1983), El-Attar and
Bahieldin (1995) and Kalama et al. (2000) who indicated that higher
enzyme alkaline phosphatase activity is associated with earlier sexual
maturity than the low ones.

4) Egg production:-

Data obtained from Table (3) present egg production during first 90
days of production within different levels of blood plasma calcium,
glucose and alkaline phosphatase activity at 8 weeks of age in Dokky 4
laying hens. It was found that hens of the higher plasma calcium
concentration gave the better egg number and egg mass, and the
differences in this respect were significant (P<0.05). While, egg weight
was nearly similar in both hens of high and low plasma calcium
concentration. These results are in agreement with Jain and Rawat (1977)
who found that when serum calcium level increased, the egg production
was also increased. Moreover, Hassan (1993) indicated that hens higher
with plasma calcium concentration had better egg number and egg mass
than the lower ones.

Egg number and egg mass were insignificantly higher in hens with low
plasma glucose concentration than high ones. An opposite trend was true
for egg weight. These results are in agreement with Hassan (1993) and
Kalamah, (1995) who showed that the low egg production hens had
insignificantly higher plasma glucose as compared to the high ones. These
results are disagreement with Abdel Rahman and EI-Nadi (1985) who
found that the plasma glucose was considerably higher in the active laying
hens than that in inactive ones, but the differences were not significant.

Egg produced from hens with low plasma alkaline phosphatase
activity was better than that produced from high ones. The difference in
this respect, was not significant (P<0.05). These results are in agreement
with Hassan (1993) who indicated that higher enzyme alkaline phosphatase
activity is associated with lower egg weight and egg production. On the
other hand, Mclung et al., (1972) and Gootwine and Brody (1979) failed to
reveal any relation between the alkaline phosphatase activity and egg
production. The present results failed to confirm the suggestion that
alkaline phosphatase activity is related to egg production of the laying hen
as reported by Al-Bustany et al. (1998).
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Phenotypic correlation between plasma calcium, glucose and alkaline
phosphatase and productive performance:

Body weight:-

In Table (4) plasma calcium concentration at 8 weeks of age seemed to
be significantly and positively correlated with body weigh at all ages
studied. This result agrees with Hassan (1993) who showed positive
phenotypic correlation between plasma calcium with body weight at 4 and
8 weeks of age.

Body weight at 8 and 12 weeks of age were positively correlated with
plasma glucose. On the other hand, body weights at 16 and 20 weeks of
age were negatively correlated with plasma glucose. The same result was
obtained by Hassan (1993) who showed positive phenotypic correlation
between plasma glucose with body weight at 4 and 8 weeks of age.
Moreover, Peebles et al. (2005) found positive correlations between
plasma glucose and body weight at hatch.

Plasma alkaline phosphatase activity showed a positive phenotypic
correlation with body weight at 8 and 12 weeks, whereas negative
correlation at 16 and 20 weeks of age. These results are in agreement with
Hassan (1993) who showed that the phenotypic correlation between
alkaline phosphatase activity and body weight was positive at 4 and 8
weeks of age.

Body weight gain:-

In Table (5) plasma calcium was positively correlated with body
weight gain during periods 8-12 and 12-16 weeks, whereas was negative
correlation during period 16-20 weeks of age. Positive and low phenotypic
correlation of plasma glucose with body weight gain during periods 8-12
and 16-20 weeks, whereas was negative phenotypic correlation between
plasma glucose with body weight gain during period 12-16 weeks of age.
These results are in agreement with the results of Hassan (1993) who found
that there was low positive phenotypic correlation between growth rate
during period 4-8 weeks of age with each plasma calcium and glucose.
While a negative and low phenotypic correlation was found between
plasma alkaline phosphatase activity and body gain during all periods
studied.

Sexual maturity:-

A positive correlation was found between plasma calcium and body
weight at sexual maturity (Table 6). On the other hand, plasma calcium
was negatively correlated with age at sexual maturity. The same trend was
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found with Hassan (1993) who found a significant and negative phenotypic
correlation of plasma calcium with age at sexual maturity. However,
Kalamah (1995) showed that age of sexual maturity had insignificantly and
positively correlated with plasma calcium, while plasma calcium did not
correlate with body weight at sexual maturity.

Plasma glucose had low positive correlation with both body weight and
age at sexual maturity. The phenotypic correlation of plasma glucose with
body weight at sexual maturity was positive, while negative phenotypic
correlation was obtained with age at sexual maturity (Hassan, 1993).

Low positive correlation of plasma alkaline phosphatase activity was
observed with age at sexual maturity, whereas was negatively correlated
with body weight at sexual maturity. These results are in agreement with
Wilcox et al. (1963) who found a significant positive phenotypic
correlation between alkaline phosphatase level and age at sexual maturity.

Egg production:

In Table (6) egg number and egg mass in the first 90 days of
production were positively correlated with plasma calcium. Whereas, a
negative correlation was observed between plasma calcium and egg
weight. These results are in agreement with Kamar et al. (1985) who found
significant and positive phenotypic correlation between plasma calcium
concentration and egg production traits. These results are disagreement
with Kalamah, (1995) who indicated that there was a significant negative
correlation between calcium level and egg number.

Plasma glucose at 8 weeks of age appeared to be negatively correlated
with egg number, egg weight and egg mass during the first 90 days of
production. These results are in agreement with Narayana et al. (1991) and
Abdel-Latif (2001) who found that egg number, egg weight and egg mass
during the first 90 days of production appeared to be negatively correlated
with plasma glucose for Dandarawi hens at 8 weeks of age.

Plasma alkaline phosphatase activity at 8 weeks of age seemed to
be positively correlated with egg weight, whereas negatively correlated
with both egg number and egg mass in the first 90 days of production. The
positive correlation of alkaline phosphatase activity with egg weight
indicate that this enzyme is one of the main factors in mobilizing calcium
and phosphorus in laying hens (Hassan, 1993). However, some workers
found a positive correlation between egg production traits and alkaline
phosphatase (Amin et al., 1980, Abdel Rahman and EI-Nadi, 1985 and Al-

856



Prediction, Productive Performance, Calcium, Glucose, Alkaline phosphatase.

Bustany et al., 1998) while reported a negative correlation (Engh and
Wilcox, 1971 and Singh et al., 1983).

Phenotypic correlation among plasma calcium, glucose and alkaline
phosphatase:

The phenotypic correlation among plasma calcium, glucose and
alkaline phosphatase activity at 8 weeks of age was shown in Table (7). It
was clear that a significant and high positive correlation was found
between plasma calcium and both plasma glucose and alkaline phosphatase
activity. Similarly, plasma glucose showed significant correlation with
plasma alkaline phosphatase activity. These results are in agreement with
Jain and Rawat (1977) and Hassan (1993) who showed a significant and
positive  phenotypic correlations between calcium and both alkaline
phosphatase activity and glucose, while between alkaline phosphatase
activity and glucose was not significant and this reflects the existence of at
least two calcium-regulating mechanisms: one depending on the
relationship between calcium and alkaline phosphatase activity, and the
other on the relationship between calcium and glucose.

From the present results, it could be concluded that laying hens had
high plasma calcium or low plasma both glucose and alkaline phosphatase
activity at early age (8 weeks) gave egg number and egg mass greater than
the other concentrations which curtained from phenotypic correlation
between both egg number and egg weight with previous blood plasma
constituents.

It could be also recommended; that previous blood plasma constituents can
be done as prediction indicators to increase and improve egg production
and can be also used in selection programs to improve egg production traits
of chickens at early ages (8 weeks) and this has the advantages of saving
time and efforts.
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Table 1. Least-square means (LSM + SE) of body weight at different ages for

high and low plasma calcium,

concentration at 8 weeks of age in Dokky 4 chickens.

glucose and alkaline phosphatase

Body weight 8 wk 12 wk 16 wk 20 wk
Plasma
High 463.96+10.437 | 1046.98+15.984 | 1322.08+17.864 | 1460.57+17.405
Calcium Low 457.00+£10.246 | 897.64+15.691 | 1114.55+17.536 | 1304.55+17.085
Significance N.S * * *
High 471.08+£11.070 | 983.14+19.475 | 1213.33+23.576 | 1407.06+20.844
Glucose Low 454.46+£10.564 | 954.29+18.585 | 1195.89+22.499 | 1367.68+19.892
Significance N.S N.S N.S N.S
High 450.35+11.858 | 1071.40+17.134 | 1349.77+18.788 | 1482.56+17.578
Alk. Low 471.18+10.888 | 901.37+15.732 | 1115.10+17.251 | 1308.24+16.141
Pho.
Significance N.S * * *

NS = not significant, * significant at P< 0.05

Table 2. Least-square means (LSM = SE) of body weight gain during different

periods for high and low plasma calcium,

glucose and alkaline

phosphatase concentration at 8 weeks of age in Dokky 4 chickens.

Body gain 8-12 wks 12-16 wks 16-20 wks
Plasma
High 583.02+18.626 275.09+10.058 191.82+14.812
Calcium Low 440.64+18.284 216.92+9.873 138.49+15.089
Significance * * *
High 512.06+23.307 241.61+10.290 193.73+14.472
Glucose Low 499.82+22.242 230.20+10.783 171.79+13.811
Significance N.S N.S N.S
High 621.05+20.671 278.37+£11.077 132.79+15.406
AlK. Pho. Low 430.20+18.981 213.73+£10.171 193.14+14.146
Significance * * *

NS = not significant, * significant at P< 0.05
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Table 3. Least-square means (LSM + SE) of body weight and age at sexual maturity, egg number, egg
weight and egg Mass during the first 90 days of egg production for high and low plasma
calcium, glucose and alkaline phosphatase concentration at 8 weeks of age in Dokky 4.

Egg production Body weight (g) Age (day) Egg number Egg weight Egg mass
Plasma
High 1560.38+£17.918 | 155.02+1.790 41.69+1.812 40.2940.320 | 1679.69+72.574
Calcium Low 1428.91+17.589 | 149.28+1.823 34.69+1.778 40.09+0.326 | 1390.72+71.04
Significance * * * N.S *
High 1523.73+19.081 | 153.61+1.902 36.02+1.890 40.29+0.332 | 1451.25+78.06
Glucose Low 1482.88+18.210 | 150.96+1.815 40.03+1.820 40.01+0.317 | 1601.60+74.11
Significance N.S N.S N.S N.S N.S
High 1570.70+17.478 | 148.56+1.960 37.11+2.030 40.07+0.360 1487.0+83.02
Alk. Pho. Low 1433.53+16.048 | 155.22+1.779 39.82+1.893 40.2140.330 | 1601.16+76.04
Significance * * N.S N.S N.S

NS = not significant, * significant at P< 0.05
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Table 4. Phenotypic correlation between plasma calcium, glucose and
alkaline phosphatase Concentration at 8 weeks of age and
body weight at 8, 12, 16 and 20 weeks of age of female Dokky

4 chickens.
ody weight 8 wk 12 wk 16 wk 20 wk
Plasma
Calcium 0.511~* 0.430* 0.489* 0.446*
Glucose 0.034 0.015 -0.080 -0.005
Alk. Pho 0.037 0.059 -0.032 -0.089

* significant at P< 0.05

Table 5. Phenotypic correlation between plasma calcium, glucose and
alkaline phosphatase Concentration at 8 weeks of age and body
weight gain during periods 8-12, 12-16 and 16-20 weeks of age of
female Dokky 4chickens.

Body gain
8-12 wks | 12-16 wks 16-20 wks
Plasma
Calcium 0.388* 0.270 -0.145
Glucose 0.001 -0.201 0.122
Alk. Pho. -0.005 -0.046 -0.128

* significant at P< 0.05
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Table 6. Phenotypic correlation between plasma calcium, glucose and
alkaline phosphatase concentration at 8 weeks of age and sexual

maturity (body weight and age),

egg number, egg weight and

egg mass during the first 90 days of egg production of female
Dokky 4 chickens.

Sexual Maturity
Traits .
Body(vx)/e|ght Age (day) | Egg number | Eggweight | Egg mass
Plasma g
Calcium 0.350 -0.264 0.305 -0.081 0.276
Glucose 0.022 0.071 -0.247 -0.053 -0.246
Alk. Pho. -0.101 0.313 -0.222 0.209 -0.127

* significant at P< 0.05

Table 7. Phenotypic correlation among plasma calcium, glucose and
alkaline phosphatase activity at 8 weeks of age of female Dokky 4

chickens
Calcium Glucose Alk. Pho
Plasma
Calcium |  eemmeeee- 0.858* 0.511*
Glucose | smemememeeen | memeeeeeee- 0.399*
Alk. Pho. | e | e | e

* significant at P< 0.05
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