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Abstract
The objective of this study was to evaluate the milk yield,
milk composition and blood biochemical components as
well as body weight and daily gain of newborn calves
produced from local and their crossing bovine cows under
desert of Inshas area at Egypt. Twenty one pregnant cows in
first parity chosen according to the nearest calving day were
used in the experiment. Experiment was carried out during
last stage of pregnancy (four weeks before birthing) and
continued to calving and 8 weeks postpartum. Experimental
pregnant cows including three equal groups, each group
was 7 cows. 1st group was Local bovine cows (L) while 2nd

group was F1 crossbred (H) cows; (50%, Local cows x
Holstein bull) and 3rd group was F1 crossbred (BS) cows; 50%
(Local cows x Brown Swiss bull). Results showed that H cows
have a highest daily milk yield and daily milk components
while L cows have lowest values. Milk energy during 1st

week post-partum was higher than milk energy during 4th or
8th week post-partum. Fat corrected milk yield was
significantly positive correlated with milk components and
was significantly negative correlated with milk energy.

Crossing cows have significantly higher total protein and
albumin concentrations than L cows. Total protein, globulin
and γ-globulin concentrations at parturition were
significantly higher than its concentrations at late gestation
period and during 8th week from lactation period. Glucose,
total lipids, total cholesterol and triglycerides
concentrations were not differs significantly between local
cows and their crossing. Glucose and total cholesterol
concentrations showed significant increase at late gestation
period as well as at parturition compared with its
concentrations at 8th week of lactation period. Crossing
cows have significantly higher urea concentration and T4, T3
and Estradiol17β levels than its levels in L cows. Body weight
of newborn both male and female calves as well as daily
body weight gain of calves produced from crossing cows
were higher significantly than newborn calves produced
from L cows with priority to calves produced from H cows.
In addition, male calves at birthing, after 4th and 8th weeks
from birthing were heavier in weight and faster in growth
than female ones in the three genotype breeds.

Keywords: Crossing; Cows; Milk yield; Milk components;
Hormones; Born calves

Introduction
Animal protein is considered the most fundamental elements

in the issue of food security in Egypt due to limited production
increase of livestock sources and relies on imports from abroad
[1]. Therefore it is necessary to pay attention to the dairy activity
for closing the food gap of animal protein. Milk product is
ranking the second in contributing to the value of animal
production (26.66% of the total animal production). Milk
contributes greatly to meet the needs of the body of calcium,
magnesium, selenium, vitamin riboflavin, vitamin B12 and
Pantothenic acid. So, milk is closest to perfection because it
contains most of the nutrients that provide the human body
with most food and necessary requirements [2].

Dairy cattle in Egypt play an important role for improving
human nutrition as well as national income. Number of dairy
cattle in Egypt is equal to 4,410,000 head at 2019 [3]. However,
about 90% of dairy cattle in Egypt are local and non-descriptive
type, which is termed as indigenous cows. Milk production of
indigenous cows is much lower than that of superior breeds.
Therefore, Egypt has been suffering from an acute shortage of
milk and milk products. The low productivity of a local milking
cow in Egypt is due to poor genetic characteristics. Considering
the above circumstances, the present research work has been
undertaken with the objectives to compare the productive
performance of indigenous and its crossbred dairy cows in order
to suggest the genotype suitable for sustainable small scale dairy
farming in Egypt.

The objective of this study was to evaluate the milk yield, milk
composition and blood biochemical components as well as body
weight and daily gain of newborn calves produced from
indigenous cows and their crossbred of different exotic dairy
cows under desert of Inshas area at Egypt.
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Materials and Methods

Experimental location and ethics
The present study was conducted in bovine farm project,

Experimental Farms Project, Biological Application Department,
Radioisotopes Applications Division, Nuclear Research Centre,
Atomic Energy Authority, Inshas, Cairo, Egypt (latitude 310 12' N
to 220 2' N, longitude 250 53' E to 350 53' E). This work was
reviewed and approved by the Animal Care and Welfare
Committee of Egyptian Atomic Energy Authority standard
operating procedures. These ethics contain relevant information
on the endeavor to reduce animal suffering and adherence to
best practices in veterinary care according to the International
Council for Laboratory Animal Science guidelines. The
experimental procedures were carried out according to the Local
Experimental Animals Care Committee and approved by the
institutional ethics committee.

Animals feeding
Experimental cows were fed the ration consisted of

Concentrate Feed Mixture (CFM) and Rice Straw (RS). The
ingredients as percentage of the CFM were 40 crushed yellow
maize, 25.5, wheat bran, 25.0 undecorticated cotton seed meal,
7.0 soybean meal, 1.0 dicalcium phosphate,1.0 sodium chloride,
0.5 mineral mixture and 50 g vitamins mixture (AD3E). Chemical
composition of the feed stuffs used in the feeding of the
experimental cows were 89.8, 94.0, 15.7, 8.5, 2.7, 67.2 and 6.0%
in CFM and 92.3, 83.5, 3.2, 32.7, 1.8, 44.6 and 17.7% in RS for
DM, OM, CP, CF, EE, NFE and Ash, respectively (on DM basis%
according to AOAC) [4]. Calculated nutritive values of the feed
stuffs were 4.00 and 1.60 for net energy (MJ/kg DM), 60.82 and
30.00 for total digestible nutrients (%), 115.0, 0.00 for digestible
crude protein (g/kg DM) and 0.50 and 0.20 for starch equivalent
in CFM and RS, respectively. Feed CFM was offered once daily at
10 hrs while RS was offered ad libitum at midday.

Experimental design
Twenty one pregnant cows in first parity with nearly similar

age and chosen according to the nearest calving day were used
in the experiment. Experiment carried out during last stage of
pregnancy as detected by rectal palpation test and continued
until calving and 8 weeks postpartum. Animals were monitored
from four weeks before birthing and 8 weeks after parturition.

Averages of ambient temperature and relative humidity
during experimental weeks (October, November and December
of 2016) were 24.5 ± 0.5 and 65.5 ± 2.6, respectively.
Experimental pregnant cows including three equal groups, each
group was 7 cows. 1st group was Local bovine cows (native
indigenous cows, L) while 2nd group was F1 crossbred Holstein
(H) cows (50%, Local cows x Holstein bull) and 3rd group was F1
crossbred Brown Swiss (BS) cows 50% (Native cows x Brown
Swiss bull). Averages body weight of the three experimental
cows in the beginning of the experiment were 401 ± 2, 478.5 ±
3.1 and 435 ± 3.2 kg in L, HF and BS, respectively.

Different genotype cows were maintained under same feed
and farmer’s management system. Born calves for the three
genotype cows either male or female, were recorded and
weighted at delivery time (at birth) and after 4 and 8 weeks from
birthing. Average daily body weight gains of calves were also
calculated from birthing to 8th weeks of age. The calves were left
with their mothers all time to suckling their milk.

Animals management
Each genotype breed type of pregnant cows was served in

one yard. The experimental cows were left loose day and night
during the experimental period in three separate soil floored
yards (40x40 m) surrounded with wire fence (1.5 m height).
One-third of the surface area of the yard was covered with
concrete shading roof in the middle (3.5 m height) with natural
ventilation. Each yard was provided also with troughs and source
of drinking water to be available automatically at all time to the
calves.

Animals milking, milk yield and milk analysis
Milk yield of each cow was estimated after 1st, 4th and 8th

weeks postpartum using hands milking once a day. Before the
recording day, the calves were kept away from their dams by
twenty four hours before hand milking. Representative milk
samples of about 100 ml had taken from milk of each cow after
1st, 4th and 8th weeks postpartum and were stored frozen
immediately (-20°C) until analysis.

Fat, protein, lactose and ash content in milk samples as g/100
ml milk were determined based on inter-ferometry FTIR (Fourier
Transformed Infra-Red analysis) using Milko-Scan analyzer ®, 133
B, N. FOSS, Electric, Denmark. Milk compositions as g/day were
also calculated by multiplying milk yield (kg/day) by milk
components as g/100 ml milk. Milk energy (MJ/kg) was
computed using the multiple regression equation as following:

Milk gross energy=0.386F+0.205 SNF–0.236 where F and SNF
represent percentages of fat and solids-not-fat, respectively [5].

Blood sampling and biochemical and hormonal
analysis

At 4th week pre-partum, at parturition and after 8th week
post-partum, single blood sample was withdrawn from each cow
before the morning feed from the jugular vein by jugular
venipuncture using disposable syringes. Blood samples with
EDTA as anticoagulation were withdrawn and all tubes were
placed immediately on ice-box and were transferred to the
laboratory.

Plasma was separated by centrifugation (2000X g for 30 min.)
and stored at -200C until the hormones and blood components
determinations. T3, T4 and Estradiol17β (E2) hormones were
estimated using Radioimmunoassay technique by commercial
kits provided by diagnostic product corporation, Los Angeles,
USA. The unknown samples or standards are incubated with
1251-labeled hormone in antibody-coated tubes. After
incubation, the liquid contents of the tube are aspirated and the
radioactivity is determined in computerized gamma counter. The
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tracer in the three hormones was labeled with iodine-125 (125I).
The sensitivity of E2 assay was 5.00 pg/ml and the respective
intra- and inter-assay coefficients of variation were 5.7% and
7.4% for E2, 9.2 and 8.5 for T3 and 7.5 and 4.6 for T4,
respectively.

Total protein, albumin, γ-globulin, glucose, urea, creatinine,
total cholesterol, triglycerides and total lipids concentrations
were estimated using reagent kites manufactured by Diamond
Diagnostic Company (Egypt). Globulin value was calculated by
subtraction of albumin value from their corresponding total
protein value. All determinations were carried out in the tracer
bioclimatology unit, Department of Biological Applications,
Nuclear research center, Atomic Energy Authority, Inshas, Cairo,
Egypt.

Statistical analysis
Data were statistically analyzed using procedure of SAS

software [6] according the following model: Yijk=μ+Gj+Tj+GTij+eijk
where μ=The overall mean, Gi=The fixed effect of the genetic
group (1=L, 2=H crossing and 3=BS crossing), Tj=The fixed effect
of time (1= 4 weeks pre-partum, 2=At parturition and 3=8 weeks
post-partum), GTij=The interaction between the genetic breed
and time and eijk=Random error. Significance of the difference
between the means was verified by Duncan’s new multiple

ranges test [7]. Correlation coefficients between daily fat
corrected milk yield (kg) and each of daily milk components (g)
and milk energy (MJ/kg milk) were also calculated.

Results

Milk yield, compositions and milk energy
Average daily milk yield was differs significantly between local

cows and their crossing cows. H crossbred cows have a highest
daily milk yield while L cows have a lowest daily milk yield. BS
crossbred cows have daily milk yield lower significantly than
daily milk yield of H cows and higher than daily milk yield of L
cows. Milk yield generally rose with time postpartum.

Average daily milk yield in both L and their crossbred cows
increased with increasing time postpartum. The lowest daily
milk yield was during 1st week post-partum while the highest
daily milk yield was during 8th week post-partum. Similarly, milk
yield corrected fat 3.5% obtained the same trend. Milk
compositions (total solids, fat, protein, lactose and ash) as g/100
ml milk were not differs significantly between local cows and
their crossing after calving. Milk compositions (g/100 ml milk)
during 1st week post-partum were higher than those recorded
during 4th or 8th week post-partum (Table 1).

Table 1: Milk yield (kg/day) and composition (g/100 ml) in local bovine cows and their crossing with Holstein or Brown Swiss bulls

Milk yield and composition Weeks post-partum Native cows (7) Holstein crossing cows (7) Brown Swiss crossing cows
(7) Overall mean

Milk yield, kg/day

1st week postpartum 4.18c ± 0.23 6.68a ± 0.19 5.48b ± 0.21 5.45C ± 0.72

4th week postpartum 5.78c ± 0.23 8.18a ± 0.19 6.98b ± 0.18 6.98B ± 0.69

8th week postpartum 6.98c ± 0.07 10.25a ± 0.2 8.15b ± 0.19 8.46A ± 0.96

Overall mean 5.65c ± 0.81 8.37a ± 1.04 6.87b ± 0.77  

Milk fat corrected (3.5%)

1st week postpartum 3.95c ± 0.15 6.23a ± 0.18 5.14b ± 0.16 5.11C ± 0.78

4th week postpartum 6.13c ± 0.18 8.35a ± 0.18 7.23b ± 0.15 7.24B ± 0.69

8th week postpartum 7.45c ± 0.18 10.61a ± 0.2 8.57b ± 0.18 8.88A ± 0.77

Overall mean 5.84c ± 1.02 8.40a ± 1.27 6.98b ± 1.0  

Milk total solids, g/100ml

1st week postpartum 13.31 ± 0.08 13.37 ± 0.14 13.35 ± 0.09 13.34A ± 0.02

4th week postpartum 11.95 ± 0.10 12.11 ± 0.05 12.18 ± 0.11 12.08B ± 0.07

8th week postpartum 11.94 ± 0.08 12.09 ± 0.07 12.09 ± 0.06 12.05B ± 0.05

Overall mean 12.40 ± 0.45 12.53 ± 0.42 12.55 ± 0.40  

Milk fat, g/100ml

 

 

1st week postpartum 3.70 ± 0.04 3.75 ± 0.05 3.73 ± 0.08 3.73A ± 0.01

4th week postpartum 3.30 ± 0.04 3.43 ± 0.06 3.38 ± 0.06 3.37B ± 0.04

8th week postpartum 3.28 ± 0.05 3.38 ± 0.06 3.33 ± 0.05 3.33B ± 0.03

Overall mean 3.43 ± 0.14 3.52 ± 0.12 3.48 ± 0.13  

Milk protein, g/100ml

1st week postpartum 3.93 ± 0.06 3.98 ± 0.08 4.00 ± 0.06 3.97A ± 0.02

4th week postpartum 3.58 ± 0.05 3.60 ± 0.04 3.65 ± 0.06 3.61B ± 0.02

8th week postpartum 3.58 ± 0.05 3.58 ± 0.05 3.63 ± 0.06 3.60B ± 0.02
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Overall mean 3.70 ± 0.12 3.72 ± 0.13 3.76 ± 0.12  

Milk lactose, g/100ml

1st week postpartum 4.85 ± 0.03 4.80 ± 0.04 4.80 ± 0.04 4.82A ± 0.02

4th week postpartum 4.35 ± 0.06 4.35 ± 0.06 4.40 ± 0.07 4.37B ± 0.02

8th week postpartum 4.35 ± 0.06 4.40 ± 0.07 4.43 ± 0.09 4.39B ± 0.02

Overall mean 4.52 ± 0.17 4.52 ± 0.14 4.54 ± 0.13  

Milk ash, g/100ml

1st week postpartum 0.83 ± 0.02 0.84 ± 0.03 0.82 ± 0.03 0.83A ± 0.01

4th week postpartum 0.72 ± 0.02 0.73 ± 0.03 0.75 ± 0.02 0.73B ± 0.01

8th week postpartum 0.74 ± 0.02 0.74 ± 0.02 0.72 ± 0.02 0.73B ± 0.01

Overall mean 0.76 ± 0.03 0.77 ± 0.04 0.76 ± 0.03  

a, b, c: Different letters in overall mean row of each parameter are differed significantly (p<0.05)
A, B, C: Different letters in overall mean column of each parameter are differed significantly (p<0.05)

Concern daily milk components as g per day, H cows have
highest daily milk components while L cows have lowest daily
milk components. Brown crossing cows have daily milk
components lower significantly than daily milk components of H
crossing cows and higher than daily milk components of L cows
(Table 2).

Generally, average daily milk components in both local and
their crossing cows increased with increasing time post-partum.

Concern milk energy, no significant difference between the
three breeds was found. Milk energy (MJ/kg milk) during 1st

week post-partum was higher than milk energy during 4th or 8th

week post-partum without significant difference between 4th

and 8th weeks (Table 2).

Correlation coefficients between daily fat corrected milk yield
(kg) and each of daily milk components (g) and milk energy
(MJ/kg milk) are in Table 3.

Table 2: Daily milk composition (g) in local bovine cows and their crossing with Holstein or Brown Swiss bulls

Daily milk composition Weeks post-partum Native cows (7) Holstein crossing cows (7) Brown Swiss crossing cows (7) Overall mean

Daily milk solids, g

1st week postpartum 55.64c 89.31a 73.16b 72.70C ± 9.7

4th week postpartum 69.07c 99.06a 85.02b 84.38B ± 8.7

8th week postpartum 83.34c 123.92a 98.53b 101.9A ± 11.9

Overall mean 70.06c ± 8.0 104.9a ± 10.3 86.22b ± 7.3  

Daily milk fats, g

1st week postpartum 15.47c 25.05a 20.44b 20.32C ± 2.8

4th week postpartum 21.39c 30.68a 23.59b 25.22B ± 2.8

8th week postpartum 22.89c 34.65a 27.14b 28.23A ± 3.4

Overall mean 19.38c ± 2.3 29.46a ± 2.8 23.91b ± 1.9  

Daily milk protein, g

1st week postpartum 16.43c 26.59a 21.92b 21.65C ± 2.9

4th week postpartum 20.69c 29.45a 25.48b 25.21B ± 2.5

8th week postpartum 24.99c 36.70a 29.58b 30.42A ± 3.4

Overall mean 20.91c ± 2.5 31.14a ± 3.0 25.83b ± 2.2  

Daily milk lactose, g

1st week postpartum 20.27c 32.06a 26.30b 26.21C ± 3.4

4th week postpartum 25.14c 35.58a 30.71b 30.48B ± 3.0

8th week postpartum 30.36c 45.10a 36.10b 37.19A ± 4.3

Overall mean 25.54c ± 2.9 35.57a ± 3.9 31.19b ± 2.8  

Daily milk ash, g

1st week postpartum 3.47c 5.61a 4.49b 4.52C ± 0.62

4th week postpartum 4.16c 5.97a 5.24b 5.12B ± 0.53

8th week postpartum 5.17c 7.59a 5.87b 6.21A ± 0.72
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Overall mean 4.29c ± 0.49 6.44a ± 0.61 5.22b ± 0.40  

Milk energy, MJ/kg

1st week postpartum 3.16 3.18 3.17 3.17A ± 0.01

4th week postpartum 2.8 2.86 2.86 2.84B ± 0.02

8th week postpartum 2.81 2.85 2.85 2.84B ± 0.01

Overall mean 2.92 ± 0.12 2.96 ± 0.11 2.96 ± 0.11  

a, b, c: Different letters in overall mean row of each parameter are differed significantly (p<0.05)
A, B, C: Different letters in overall mean column of each parameter are differed significantly (p<0.05)

Fat corrected milk yield was significantly positive correlated
with daily yield each of total solids, fat, protein and lactose. Fat
corrected milk yield was significantly negative correlated with
daily milk energy. Milk total solids was significantly positive
correlated with fat, protein and lactose and was significantly
negative correlated with milk energy. Milk fat was significantly
positive correlated with protein and lactose and was significantly
negative correlated with milk energy. Milk protein was
significantly positive correlated with lactose and was

significantly negative correlated with milk energy. Milk lactose
was significantly negative correlated with milk energy.

Blood biochemical components
Protein fractions: Crossing cows have significantly higher total

protein and albumin concentrations than L cows. Total protein
and albumin concentrations were significantly higher in H cross
cows than in BS ones.

Table 3: Correlation coefficients between daily fat corrected milk yield (kg) and each of daily milk components yield (g) and milk
energy (MJ/kg milk).

Items
Daily milk components yield, g

Milk energy, MJ/kg milk
Total solids Fat Protein Lactose

Corrected milk yield, kg 0.953** 0.944** 0.956** 0.959** -0.684**

Total solids, g/day  0.977** 0.999** 0.999** -0.439*

Fat, g/day   0.976** 0.974** -0.489*

Protein, g/day   0.999** -0.448*

Lactose, g/day     -0.453*

*P < 0.05 and ** p< 0.01

Table 4: Blood biochemical of protein metabolites concentrations in local bovine cows and their crossing with Holstein or Brown
Swiss bull pre and post-partum.

Protein
metabolites Weeks pre and post-partum Native cows (7) Holstein crossing cows

(7)
Brown Swiss crossing cows

(7) Overall mean

Total protein, g/dl

4 weeks pre-partum 7.85b ± 0.03 8.23a ± 0.06 8.30a ± 0.04 8.13A ± 0.12

At parturition 7.10b ± 0.04 8.28a ± 0.06 7.18b ± 0.05 7.52B ± 0.05

8 weeks post-partum 7.83b ± 0.05 8.33a ± 0.06 8.28a ± 0.05 8.15A ± 0.14

Overall mean 7.59c ± 0.21 8.28a ± 0.29 7.92b ± 0.32  

Albumin, g/dl

4 weeks pre-partum 3.85b ± 0.06 4.53a ± 0.06 4.38a ± 0.05 4.25 ± 0.21

At parturition 3.85c ± 0.03 4.50a ± 0.04 4.28b ± 0.05 4.21 ± 0.19

8 weeks post-partum 3.90c ± 0.04 4.60a ± 0.04 4.25b ± 0.06 4.25 ± 0.20

Overall mean 3.87c ± 0.02 4.54a ± 0.04 4.30b ± 0.01  

Globulin, g/dl

4 weeks pre-partum 4.00a ± 0.06 3.70b ± 0.06 3.92a ± 0.05 3.87A ± 0.07

At parturition 3.25b ± 0.03 3.78a ± 0.04 2.90c ± 0.05 3.31B ± 0.23

8 weeks post-partum 3.93b ± 0.04 3.73c ± 0.04 4.03a ± 0.06 3.90A ± 0.06
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Overall mean 3.72 ± 0.17 3.74 ± 0.22 3.62 ± 0.03  

γ-globulin (Ig G), g/dl

4 weeks pre-partum 1.90 ± 0.15 1.93 ± 0.09 1.93 ± 0.11 1.92A ± 0.01

At parturition 1.73 ± 0.12 1.73 ± 0.06 1.75 ± 0.10 1.74B ± 0.01

8 weeks post-partum 1.93 ± 0.09 1.93 ± 0.05 1.95 ± 0.09 1.94A ± 0.01

Overall mean 1.85 ± 0.06 1.86 ± 0.07 1.88 ± 0.06  

a, b, c: Different letters in overall mean row of each parameter are differed significantly (p<0.05)
A, B, C: Different letters in overall mean column of each parameter are differed significantly (p<0.05)

No significant difference was observed between L and their
crossing cows in globulin and γ- globulin concentrations (Table
4).

Without breed type of cows, total protein, globulin and γ-
globulin concentrations at parturition were significantly higher
than its concentrations at late gestation period and during 8th

week of lactation period. Albumin concentration was not
affected significantly due to blood sampling time (Table 4).

Glucose, lipids fractions and kidney function: Glucose, total
lipids, total cholesterol and triglycerides concentrations were
not differs significantly between L cows and their crossing (Table
5). Without breed type of cows, glucose, total lipids, total
cholesterol and triglycerides concentrations showed a significant
increase at 4th week pre-partum and at parturition compared
with its concentrations at 8th week of lactation period (Table 5).

Table 5: Blood biochemical of energy metabolites concentrations and kidney function in local bovine cows and their crossing with
Holstein or Brown Swiss bull pre and post-partum.

Items Weeks pre and post-partum Native cows (7) Holstein crossing cows
(7)

Brown Swiss crossing cows
(7) Overall mean

Glucose, mg/dl

4 weeks pre-partum 60.50 ± 1.04 61.30 ± 0.85 61.30 ± 1.25 61.03A ± 0.27

At parturition 52.80 ± 1.11 52.30 ± 1.25 52.30 ± 1.03 52.47B ± 0.01

8 weeks post-partum 44.30 ± 1.44 43.80 ± 1.11 44.50 ± 1.71 44.20C ± 0.25

Overall mean 52.53 ± 4.68 52.47 ± 5.06 52.70 ± 4.86  

Total lipids, mg/dl

4 weeks pre-partum 676.50 ± 16.08 672.50 ± 14.4 676.75 ± 16.6 675.25A ± 1.19

At parturition 652.5 ± 19.31 675.0 ± 11.90 662.5 ± 22.13 663.33A ± 5.64

8 weeks post-partum 615.0 ± 11.90 613.8 ± 14.63 602.5 ± 17.97 610.42B ± 3.44

Overall mean 648.0 ± 15.50 653.8 ± 17.33 647.3 ± 19.70  

Total cholesterol, mg/dl

4 weeks pre-partum 189.50 ± 3.88 191.25 ± 4.31 193.25 ± 3.61 191.33A ± 1.08

At parturition 177.00 ± 3.98 180.25 ± 5.01 180.00 ± 4.42 179.08B ± 1.05

8 weeks post-partum 164.50 ± 2.90 166.50 ± 4.79 174.25 ± 4.77 168.42C ± 2.98

Overall mean 177.00 ± 7.23 179.33 ± 7.17 182.50 ± 5.63  

Triglycerides, mg/dl

4 weeks pre-partum 76.00 ± 1.08 76.50 ± 1.26 76.25 ± 1.18 76.25A ± 0.15

At parturition 76.25 ± 1.31 77.00 ± 1.96 75.25 ± 1.80 76.17A ± 0.51

8 weeks post-partum 70.25 ± 2.25 69.00 ± 2.04 68.50 ± 3.18 59.25B ± 0.52

Overall mean 70.83 ± 4.58 70.83 ± 5.13 70.00 ± 4.99  

Urea, mg/dl

4 weeks pre-partum 32.8b ± 1.25 36.0a ± 0.91 36.0a ± 1.22 34.92A ± 1.08

At parturition 25.8b ± 0.85 30.5a ± 1.76 30.5a ± 1.04 28.92B ± 1.59

8 weeks post-partum 20.3b ± 1.38 26.5a ± 1.55 25.8a ± 1.25 24.20C ± 2.30

Overall mean 26.30b ± 2.26 31.00a ± 1.59 30.77a ± 1.60  

Creatinine, mg/dl
4 weeks pre-partum 1.00 ± 0.06 1.02 ± 0.10 1.04 ± 0.05 1.02A ± 0.012

At parturition 0.84 ± 0.03 0.84 ± 0.06 0.82 ± 0.04 0.83B ± 0.007
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8 weeks post-partum 0.70 ± 0.06 0.72 ± 0.03 0.72 ± 0.06 0.71C ± 0.007

Overall mean 0.85 ± 0.09 0.86 ± 0.09 0.86 ± 0.09  

a, b, c: Different letters in overall mean row of each parameter are differed significantly (p<0.05)
A, B, C: Different letters in overall mean column of each parameter are differed significantly (p<0.05)

Concern kidney function, it is observed that crossing cows
have significantly higher urea concentration than its
concentration in L cows. While no significant difference was
noted in creatinine concentration between L and their crossing
cows. Urea and creatinine levels were significantly higher during
the late gestation period than at parturition and significantly
higher at parturition than concentrations during the 8th week of
lactation period (Table 5).

Hormonal level: Crossing cows either H or BS have
significantly higher T4, T3 and Estradiol17β levels than its levels in
L cows. Levels of T4, T3 and Estradiol17β hormones at late
gestation period were significantly higher than at partum and
the later was significantly higher than during 8th week post-
partum period (Table 6).

Table 6: Hormonal levels in local bovine cows and their crossing with Holstein or Brown Swiss bulls pre and post-partum

Hormonal levels Weeks pre and post-partum Native cows (7) Holstein crossing cows (7) Brown Swiss crossing cows (7) Overall mean

T4, nmol/l

4 weeks pre-partum 105.85b ± 1.2 125.55a ± 2.3 124.28a ± 1.5 118.56A ± 0.48

At parturition 100.70b ± 1.2 121.65a ± 2.6 122.28a ± 1.4 114.88B ± 0.46

8 weeks post-partum 84.43b ± 2.0 95.98a ± 2.1 95.83a ± 1.9 92.08C ± 0.49

Overall mean 96.99b ± 9.7 114.39a ± 9.3 114.13a ± 9.2  

T3, nmol/l

4 weeks pre-partum 2.98b ± 0.08 4.00a ± 0.06 4.05a ± 0.06 3.68A ± 0.02

At parturition 2.58b ± 0.06 3.20a ± 0.04 3.20a ± 0.04 2.99B ± 0.01

8 weeks post-partum 2.35b ± 0.06 2.93a ± 0.06 2.98a ± 0.08 2.75C ± 0.01

Overall mean 2.63b ± 0.31 3.38a ± 0.32 3.41a ± 0.33  

Estradiol17β, pg/ml

4 weeks pre-partum 218.50a ± 3.9 242.13a ± 1.0 243.75a ± 1.9 234.79A ± 1.55

At parturition 124.75b ± 3.5 175.00a ± 7.2 177.25a ± 2.0 158.48B ± 0.80

8 weeks post-partum 113.00b ± 4.9 153.53a ± 2.7 156.50a ± 6.6 141.01C ± 1.09

Overall mean 152.1b ± 21.6 190.2a ± 22.7 192.5a ± 22.3  

a, b, c: Different letters in overall mean row of each parameter are differed significantly (p<0.05)
A, B, C: Different letters in overall mean column of each parameter are differed significantly (p<0.05)

Body weight and gain of newborn calves from local
and their crossing bovine cows

Body weight of newborn both male and female calves at
birthing, after 4th and 8th weeks from birthing as well as daily
body weight gain of calves produced from crossing bovine cows
were significantly higher than newborn calves produced from L

cows. Male and female calves produced from H cows were
significantly heavier in weight and significantly faster in growth
than those obtained from BS cows. In addition, male calves at
birthing, after 4th and 8th weeks from birthing were significantly
heavier in weight and faster in growth than female ones (Table
7).

Table 7: Body weight and gain of newborn calves from native bovine cows and their crossing with Holstein or Brown Swiss bulls

Body weight (BW) and body gain of newborn
calves Sex and No Native

calves
Holstein crossing

calves
Brown Swiss crossing

calves
Overall
mean

BW at birthing, kg

Male (4) 27.33b ± 0.95 33.25a ± 1.04 30.60a ± 1.05 30.39A ± 1.88

Female (3) 26.67b ± 0.58 30.33a ± 0.22 28.00a ± 0.53 28.33B ± 1.07

Overall mean
(7) 27.29c ± 0.71 32.00a ± 0.95 29.3b ± 1.11  

BW after 4 weeks from birthing, kg Male (4) 39.53c ± 1.18 52.80a ± 0.59 48.90b ± 1.20 47.08A ± 1.94
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Female (3) 38.92c ± 1.23 51.05a ± 0.92 47.58b ± 1.10 45.85B ± 1.61

Overall mean
(7) 39.23c ± 0.31 51.93a ± 0.88 48.24b ± 0.66  

BW after 8weeks from birthing, kg

Male (5) 58.67c ± 0.58 76.50a ± 0.90 67.00b ± 2.05 67.39A ± 1.16

Female (2) 54.67c ± 1.15 73.00a ± 1.73 64.00b ± 0.53 63.89B ± 1.30

Overall mean
(7) 56.57c ± 1.06 75.00a ± 1.38 66.14b ± 1.78  

Daily body gain, g/day

Male (5) 522.00c ±
13.1 721.00a ± 23.2 573.40b ± 22.1 605.47A ±

29.7

Female (2) 466.67c ±
16.8 711.00a ± 26.3 583.50b ± 17.9 587.06B ±

30.6

Overall mean
(7)

488.00c ±
17.3 716.71a ± 22.4 576.29b ± 19.6  

a, b, c: Different letters in overall mean row of each parameter are differed significantly (p<0.05)
A, B, C: Different letters in overall mean column of each parameter are differed significantly (p<0.05)

Discussion

Milk yield, milk components and milk energy
This variation in daily milk yield might be due to the variation

in genetic makeup of different breeds of cows included in the
study. Highest milk yield was observed for Holstein cross. The
lowest milk yield and lowest birth weight of calves were found in
local cows.

Concern milk energy, milk compositions (total solids, fat,
protein, lactose and ash) as g/100 ml milk were not differs
significantly between local and their crossing cows, therefore no
significant difference between the three breeds in milk energy
was found. The highest milk energy during 1st week post-partum
may be due to the highest total solids values.

When daily fat corrected milk yield increase, milk components
shall naturally increase; therefore fat corrected milk yield was
significantly positive correlated with total solids, fat, protein and
lactose and was significantly negative correlated with milk
energy.

Results of the present study were also in line with several
previous studies. Similarly, production performances of Holstein
crossbred were superior to other dairy crossbreds [8,9]. Islam et
al. [10] in Bangladesh found that the highest average milk yields
per day per cow and total lactation yield per cow was observed
in Holstein Friesian cross and concluded that Holstein Friesian
cross showed better performance. Rahman et al. [11] found that
the lowest average milk production in local cows and highest
average milk production were observed in local x Friesian cows.
Mamun et al. [12] and Bisrat and Nigussie [13] reported also
that the daily and total milk yields were found significantly
higher in Holstein crossbred than indigenous cows. Khoda et al.
[14] found that there was a significant difference among the
different genotypes of cow for daily milk yield; Holstein Friesian-
Sahiwal-Local (L) had the highest daily milk production followed
by 75% Holstein Friesian (HF)-25% Local, 62.5% HF-37.5% L, 50%
Holstein Friesian (HF)-50% L while daily milk yield of Deshi (local)
cow was lowest daily milk yield. Ayano [15] confirmed that the

performance of crossbred cows for production traits had
increased as exotic blood level increase cows with exotic blood
level. Kassahun [16] studied the average daily milk yield for local
and their crossbreed of different exotic blood level and
concluded that crossbred cows were better than indigenous
cow’s in terms of their productive performance.

Blood biochemical components
Protein fraction: In our results data showed that the total

protein and albumin levels were significantly affected by
genotype breed and crossing cows have significantly higher
levels than L cows. This may be due to that the crossing cows
have best thyroid hormonal levels as shown in Table 6.

The total protein, globulin and γ-globulin levels were
significantly affected from the physiological period and
increased during lactation (8th weeks postpartum) if compared
to late gestation 4th weeks pre-partum). The variations reflect
the maternal requirements of proteins need for milking and
providing immune-globulins [17,18]. The higher concentrate
provided during the lactation is generally associated with higher
levels of starch in the diet which increased production of
propionic acid in the rumen and an increased microbial protein
supply [19]. This is reflected, in our study, by an increase of total
serum protein during the lactation and a slight decrease during
the late gestation period.

Glucose and lipid profile: Glucose, total lipids, total
cholesterol and triglycerides concentrations significantly
affected by the physiological status and so the variation
recorded in these metabolites concentrations during different
physiological phases are expected. The lowest values in these
components at 8th week of lactation period may be due to
withdrawn of these metabolites in lactation process in udder of
cows.

The transition from gestation to lactation is a period of great
metabolic stress for dairy cows [20]. In fact, the milk production
and its composition are found to profoundly influence the
metabolically status of dairy cows [19]. Probably because, during
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the parturition and lactation period, there is an increase in the
demands for regulatory mechanism, responsible for all the
processes involved with milking [21]. At this purpose,
characteristic changes in lipid metabolism were found during
pregnancy and lactation in most mammals. Endocrine profiles
change and lipolisis and lipogenesis are regulated to increase
lipid reserve during pregnancy and subsequently, these reserves
are utilized following parturition and the initiation of lactation
[22]. Douglas et al. [23] demonstrating that concentrations of
lipids increased at parturition despite the kind of fed
administered.

Kidney function: Urea level was significantly affected by
genotype breed and crossing cows have significantly higher
levels than L cows. This may be due to that the crossing cows
have higher protein metabolic efficiency of food nutrition than
local cows. Therefore the end product of protein metabolism as
urea increased in crossing cows relative to local cows.

The renal function, principally represented by urea and
creatinine concentrations, was significantly affected during the
different physiological phases. The lowest values in urea and
creatinine in the blood during 8th week of lactation period may
be due to withdrawn these metabolites in lactation process.

Despite the late gestation is strictly dependent on the dietary
intake of proteins, more relevant during lactation because of the
increased requirements [18]. The urea and creatinine levels
showed the higher levels during the late pregnancy and early
lactation due to that during the late gestation, the mother, for
the fetal maternal circulation, assumes the load of organic waste
of the newborn [24]. So, the increase in serum creatinine levels
could be attributed to the development of the fetal musculature
[18].

Hormonal level: Crossing cows either H or BS have
significantly higher T4, T3 and Estradiol17β levels than those
observed in L cows. The higher T4, T3 and Estradiol17β levels in
crossing cows either H or BS than its levels in L cows may be due
to that there are increases in the demands of these hormones
for regulatory mechanism of processes of high milk yield in
crossing cows.

Levels of T4, T3 and Estradiol17β hormones were significantly
at late gestation period higher than at parturition and the levels
of hormones at parturition were significantly higher than during
8th week post-partum period. The lower levels of T4, T3 and
Estradiol17β hormones at parturition and post-partum may be
due to that the parturition and the post-partum periods are the
most stressful physical stress phases in dairy cow productive life
[25-28].

Body weight (BW) and body gain of newborn calve: Highest
birth weight, body weight after 4 and 8 weeks and average daily
gain of calves were observed for Holstein cross and lowest birth
weight, body weight after 4 and 8 weeks and average daily gain
of calves were found in local cows. El-fouly et al. [29] found that
crossbreeding between BS bull and balady cows successes in
increasing body weight at birth and at weaning as well as at 12
months of age in crossbred calves which considered an effective
solution for improving low producing native cattle. The results of
Atta et al. [30] showed that baladi X BS crossbred surpassed the

baldy local cattle in growth and adaptability to heat stress
conditions. Habeeb et al. [31] decided that growth traits of
crossbred bovine calves were better than growth traits of
purebred calves under both winter and summer seasons.

The variation in respect to live body weight and daily body
gain in new born calves between indigenous and crossbred cows
was attributed due to the genetic variation of the breeds.

Conclusion
Considering the overall performance it could be concluded

that Holstein crossbred cows have a highest productive
performance and are more suitable for sustainable and
profitable dairy farming in the desert of Inshas area at Sharkia
governorate, Egypt. We recommend that Governorate of Sharkia
should be improving genetic potential of native breeds though
crossing with Holstein bull to improve milk production and reach
optimum production as a result of re enhance heterosis effect.
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