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ABSTRACT 
 

This study was conducted to determine whether the growth rate as a response to the growth hormone 

concentration is a mean of predicting the performance of subsequent growth and reproductive traits in Egyptian 

Baladi calves. For this purpose, thirty-one calves (16 males and 15 females), were used in this study. The calves 

of the same sex (male or female) were divided into three groups according to their average daily gain (ADG) 

from birth to the ninetieth day of age associated with growth hormone (GH) level as follows:  low group (L), 

which recorded less than 500 and 350 g ADG with less than 18 and 15 ng/ml GH concentration for male and 

female calves, respectively. Moderate group (M), was recorded 500-650 and 350-550 g ADG with 18-20 and 15-

17 ng/ml GH concentration for male and female calves, respectively. High group (H), which recorded more than 

650 and 550 g ADG with more than 20 and 17 ng/ml GH concentration for male and female calves, respectively. 

Results showed that high group (H) achieved the highest values of ADG associated with the highest levels of 

serum GH, followed by the moderate group (M), while the low group (L) recorded the lowest values in all ages 

(from 6 to 18 month of age). Also, the body dimensions (body length, width at hips, height at withers and heart 

girth) followed the same trend of body weight and ADG. There were significant (P < 0.01) differences regarding 

DM, TDN and CP conversion in some months of age either in male or female calves. The high group that 

appeared an increase in ADG and GH levels had the highest values of serum protein profile, glucose and 

cholesterol values followed by the M group, while the L group recorded the lowest values. Heifers in the H 

group seemed superior in most of the reproductive traits compared to other groups. It could be concluded that 

using data of GH concentration associated with ADG from birth to the ninetieth day of age may be a useful aid 

in selecting strategies for improving growth efficiency and reproductive performance. 
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INTRODUCTION 
 

The Egyptian cattle (Baladi breed) are one of 

the major sources of red meat supply at the national 

level. The contribution of cattle population in Egypt 

is estimated to be 4.61 million heads represented 

38.2% of the total population of dairy breeds, and 

produce, 39.2% of the total red meat and 29.4% of 

the total milk production (MOA, 2007). Egyptian 

native cattle are characterized by low milk 

production inputs used in suckling their borne calves 

(Habeeb et al., 2017) and also low daily body weight 

gain (300-500g/d) according to calving season 

(Habeeb et al., 2014). But they are characterized by 

high fertility both male or female and also more 

tolerant of the Egyptian environmental conditions of 

heat stress as well as diseases. Zahed et al. (2001) 

reported   that   the  native  Baladi  cattle   could   be 
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characterized as a breed of high fertility, adaptable 

to environmental conditions. High reproductive 

efficiency is one of the major criteria for achieving a 

higher economic return and maximizing the gross 

margin. High reproductive performance is important 

due to its effect on the longevity of the cows and 

culling rate.  

 

Growth performance of Baladi calves can be 

improved by selecting individuals who excel in their 

growth. There is a strong relationship between the 

level of growth hormone at the beginning of the 

calf's life and its growth rate in the future. Oguro et 

al. (2003) informed that growth hormone secretion 

or deficiency in cattle could potentially be an 

indicator of beef or milk productivity. The growth 

hormone (GH) plays a very important role in many 

physiological actions (Oberbauer, 2016). Many 

investigators studied the role of GH in enhancing 

growth performance of cattle such as Krasnopiorova 

et al. (2012) who indicated that GH has wide 

physiological activities, which include the regulation 

of growth, lactation and mammary gland 

development, gluconeogenesis, the activation of 
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lipolysis, and the enhancement of amino acid 

incorporation into muscle protein. Also, Aytac et al. 

(2015) cleared that GH directly or indirectly plays a 

notable role in tissue growth and fat metabolism. 

Thus, it has an important role in reproduction, 

lactation, and growth stimulation in animals. 

Besides, the role of GH in regulating growth and 

metabolism in cattle is related to the hypothalamic 

hormone (GHRH). GHRH stimulates the anterior 

pituitary gland secretion of GH that increases 

lipolysis and IGF-1, where IGF-1 mediates many of 

the growth-promoting effects of GH and regulates 

postnatal growth and development. Circulating IGF-

1 has been studied as an indicator of growth 

potential in livestock (Connor et al., 1999).  

 

The selection of calves that excel in growth 

associated with a high level of GH in pre-weaning 

helps to save effort and expenditure and achieve the 

highest possible profit. Connor et al. (1999) reported 

that GH response to growth hormone-releasing 

hormone (GHRH) is associated with subsequent 

growth may be a useful tool for sire selection and a 

better predictor of future growth performance in beef 

production. Therefore, the objective of this study is 

to determine whether the growth rate associated with 

growth hormone concentration in Egyptian calves is 

a mean of predicting the performance of subsequent 

growth and reproductive traits. 

 

MATERIALS AND METHODS 
  

The present study was carried out at Sids 

Experimental station belonging to, Animal 

Production Research Institute (APRI), Agriculture 

Research Center, Ministry of Agriculture, located at 

Beni-Suef Governorate in middle Egypt. 

 

Experimental animals: 
Thirty-one Baladi calves (16 males and 15 females), 

birth weight of each 21.63±0.40 kg on average were 

used in this study. Both male and female calves were 

divided into three groups [Low (L), Moderate (M) 

and High (H)] according to their average daily gain 

(ADG) from birth to the ninetieth day of age with 

associated growth hormone (GH) concentration as 

shown in Table 1. 

 

 

Table 1: Average daily gain (ADG) and growth hormone concentration (GH) of male or female calves at 90 day 

of age. 
 

Groups  ADG, g /day GH, ng/ml 

 Male  

Low (L) < 500
 

< 18  

Moderate (M) 500 – 650
 

18 - 20 

High (H) > 650 > 20 

 Female  

Low (L) < 350
 

< 15  

Moderate (M) 350 – 550
 

15 - 17 

High (H) > 550 > 17 

 
Management and feeding: 
During the first three days of calves' life, they were 

fed individually on colostrum at a rate of 10% of 

body weight given in two meals. The calves were 

fed individually on milk at a rate of 10% of body 

weight given in two meals for six weeks. The milk 

allowances were reduced gradually until weaning at 

15 weeks of age. Calf starter and hay were available 

for calves from the beginning of the third week of 

age.  

 
After weaning the calves were fed to cover their 

requirements of dry matter (DM), protein and total 

digestible nutrients (TDN) for growing according to 

NRC (2001) and were adjusted monthly according to 

body weight change till the end of the experiment. 

The calves were fed on a total mixed ration (TMR) 

consisted of a 40 % concentrate mixture, 30 % 

berseem hay and 30 % rice straw. Total mixed ration 

was offered twice daily (at 8 am and 3 pm). Fresh 

and clean drinking water was available at all times. 

Animals were fed individually their respective diets 

in six adjacent separate open shaded yards. Dry 

matter intake was individually recorded for each 

animal. Fasted for 16 hours, calves were individually 

weighed in the morning prior to drinking and 

feeding. Body weights were measured monthly for 

18 months. 

 
Body dimensions: 

At 3, 6, 9, 12, 15 and 18 month old, the following 

measurements were obtained from each animal: 

Body Length: The average of left and right side 

measurements (using a tape) of the distance between 

the point of the shoulder; Width at Hips: Distance 

between the lateral surfaces of the tuber coxae, 

measured with calipers; Height at Withers: 

Measured on the dorsal midline at the highest point 

on the withers using metal tape; Heart Girth: Body 

circumference immediately posterior to the front leg, 

measured with a tape. 
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Reproductive traits of heifers: 
Fifteen heifers in the previous groups (L, M, and H) 

were observed for estrus to determine the age at first 

estrus. First estrus detection for heifers was carried 

out three times daily at 8 am, 4 and 9 p.m. using a 

teaser bull. The teaser was left with the heifers for a 

period of 30 minutes at each check time to recognize 

the heifers on heat. All heifers were palpated 5 to 11 

days following the pubertal estrus to confirm 

ovulation. Heifers were served at the second estrus. 

Body weight of heifers was recorded at the first 

estrus, first service, conception, and immediately 

post-parturition. The bulls were used to breed the 

heifers after 12-14 hours from onset estrus. The bulls 

were highly fertile as indicated by their previous 

production performance in the same farm. 

Pregnancy was ascertained by rectal palpation 45 

days after the date of mating. Dystocia cases of 

heifers were recorded at parturition. Also, the body 

weight of newborn calves and stillbirth cases for 48 

hours after parturition were recorded. 
 

Blood samples and serum analysis: 
Blood samples of the experimental Baladi calves 

were collected individually starting from the 90
th

 day 

and thirty days intervals throughout the experimental 

period. Blood samples were collected from the 

jugular vein into serum separator tubes (Venoject). 

After clotting at room temperature, sera were 

separated by centrifugation at 1,800  g for 20 min 

and transferred to plastic tubes. Sera were stored at -

20 ºC for subsequent GH concentration analysis by 

using a commercial ELISA kit (Beijing Sino-UK 

Institute of Biological Technology, Beijing, China) 

according to Yang et al. (2019). Serum glucose 

concentration was measured by the glucose/oxidase 

method using a commercial kit (Biolabo, Glucose 

GOD-PAP, Cat. No 87109). Serum total cholesterol 

levels were measured using a Technician DAX 72 

auto-analyzer and accompanying kits. Serum total 

protein and albumin content were estimated using 

the colorimetric method, kits that were obtained 

from Biodiognostic. CAT. No. TP 2020 and AB 

1010. Globulin content was evaluated by subtracting 

albumin from total protein. 

 

Statistical Analysis: 
Data were expressed as means (±S.E.) and statistical 

analyses were performed with SPSS Version 22.0 

for Windows (SPSS, 2013). Duncan’s New Multiple 

Range Test (Duncan, 1955) of the same SPSS 

program was applied to determine significant 

differences among all tested treatments. Probability 

values ≤ 5% were considered significant. 

 
RESULTS 

 
Growth hormone and growth performance: 
The data shown in Table 2 are considered the basis 

for this study. Male and female calves were divided 

into three groups [Low (L), Moderate (M) and High 

(H)] according to the average daily gain (ADG) 

from birth to the ninetieth day of age associated with 

the concentration of growth hormone (GH). H group 

had the highest values of ADG associated with the 

highest concentrations of serum GH, followed by the 

M group, while the L group recorded the lowest 

values. Differences between groups were highly 

significant (P < 0.01). The superiority of the H 

group either in male or female calves in daily gain 

associated with the highest level of GH compared 

with the other groups. 

 

 

Table 2: Weight of calves at birth, the ninetieth day of age, average daily gain (ADG) and growth hormone 

concentration (GH) of male and female calves. 
 

Terms No. Birth Wt. Wt. at 90-day ADG, g/day GH, ng/ml
1

 

Male 

L 5 21.47±0.43 65.02±0.76
c 

0.483±0.01
c 

16.30±0.35
c

 

M 5 21.63±0.39 74.38±1.08
b 

0.587±0.01
b 

19.31±0.16
b

 

H 6 21.75±0.58 83.55±0.41
a 

0.687±0.01
a 

20.88±0.16
a

 

Sig.  Ns ** ** ** 

Female 

L 5 21.38±0.37 49.96±0.46
c 

0.318±0.01
c 

14.48±0.12
c

 

M 5 21.70±0.31 62.54±1.47
b 

0.453±0.02
b 

16.31±0.05
b

 

H 5 21.82±0.33 75.56±0.55
a 

0.597±0.01
a 

18.42±0.42
a

 

Sig.  Ns ** ** ** 

a, b and c: Means of each column with different superscripts are significantly different (P < 0.05). Wt: weight; L: Low 

group, M: Moderate group, H: High group. Sig = Significant, Ns = Not significant (P > 0.05), **= (P < 0.01). 
1 GH (ng/ml) was determined at 90-day of age 
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Serum GH concentrations from 6 to 18 months old 

of male and female calves are shown in Table 3. The 

overall mean of GH reached the highest values in the 

high group of both male and female calves. 

However, the hormone level was high at six months 

of age and diminished with advanced age until it 

reached its lowest value at the age of 18 months. It 

started at 9.74, 11.76 and 12.82 at 6 months until it 

reached 4.50, 5.03, and 5.94 at the age of 18 months 

in males, while its concentrations in females were 

9.52, 10.97, 12.30 at 6 months and 3.34, 4.51, and 

5.71 at 18 months. 
 
 

Body weight change and ADG are shown in Figure 

1 and Table 4. It was expected that body weight and 

daily gain of calves would take the opposite trend 

that found with growth hormone as calves began 

with small weights and growth rates at the beginning 

of life and increased with age. The highest average 

daily growth rates were very pronounced (P < 0.01) 

in the H group (0.667 & 0.623 g/day) compared to 

the other two groups (0.547 & 0.520 in M group; 

0.408 & 0.357 in L group) in male and female, 

respectively.

 
Table 3: Growth hormone level (GH, ng/ml) of male and female calves from 6 to 18 months old. 
 

Terms 
Age (month) 

Means 
6 9 12 15 18 

   Male    

L 9.74±0.19
c
 8.53±0.26

c
 6.91±0.41

c
 5.71±0.42

b
 4.50±0.44

b
 8.62±0.27

c
 

M 11.76±0.45
b
 9.88±0.26

b
 7.35±0.16

b
 6.19±0.21

b
 5.03±0.30

ab
 9.92±0.22

b 

H 12.82±0.16
a
 11.06±0.08

a
 8.63±0.24

a
 7.29±0.20

a
 5.94±0.22

a
 11.10±0.11

a
 

Sig. ** ** ** ** * ** 

   Female    

L 9.52±0.39
c
 7.25±0.38

c
 5.37±0.16

c
 4.06±0.14

c
 3.34±0.31

c
 7.34±0.21

c
 

M 10.97±0.44
b
 8.75±0.21

b
 6.92±0.18

b
 5.82±0.23

b
 4.51±0.16

b
 8.88±0.17

b
 

H 12.30±0.21
a
 10.39±0.25

a
 8.22±0.17

a
 7.22±0.15

a
 5.71±0.20

a
 10.38±0.16

a
 

Sig. ** ** ** ** ** ** 
 

a, b and c: Means of each column with different superscripts are significantly different (P < 0.05). L: Low group, M: 

Moderate group, H: High group. Sig = Significant, * = (P < 0.05), **= (P < 0.01). 

 
 

 

 
 

Figure 1: Body weight of male and female calves from 6- 18 months old 
a, b and c: Means of different superscripts are significantly different (P < 0.05). 

L: Low group, M: Moderate group, H: High group. 
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Table 4: Average daily gain (ADG, Kg) of male and female calves from 3- 18 months old. 
 

Terms 
Age (month) 

Means 
3-6 6-9 9-12 12-15 15-18 

   Male    

L 0.397±0.02
c
 0.542±0.04

b
 0.320±0.01

b
 0.352±0.02

c
 0.422±0.06

b
 0.408±0.02

c
 

M 0.483±0.01
b
 0.753±0.06

a
 0.537±0.02

b
 0.535±0.02

b
 0.430±0.02

b
 0.547±0.02

b
 

H 0.531±0.01
a
 0.806±0.03

a
 0.783±0.12

a
 0.649±0.02

a
 0.569±0.03

a
 0.667±0.03

a
 

Sig. ** ** ** ** * ** 

   Female    

L 0.470±0.01
c
 0.490±0.04

b
 0.280±0.01

b
 0.267±0.03

c
 0.315±0.02

c
 0.357±0.01

c
 

M 0.587±0.01
b
 0.673±0.04

a
 0.502±0.06

a
 0.488±0.05

b
 0.418±0.02

b
 0.520±0.03

b
 

H 0.660±0.04
a
 0.683±0.08

a 
0.578±0.03

a
 0.613±0.04

a
 0.603±0.02

a
 0.623±0.03

a
 

Sig. ** * ** ** ** ** 

a, b and c: Means of each column with different superscripts are significantly different (P < 0.05). L: Low group, M: 

Moderate group, H: High group. Sig = Significant, * = (P < 0.05), **= (P < 0.01).  

 

Body dimensions 
Body dimensions (cm) which included body length 

(BL), width at hips (WH), height at withers (HW) 

and heart girth (HG) of three experimental groups 

(L, M, and H) for male and female Egyptian calves 

are shown in Figure 2. The obtained results showed 

that the body dimensions (BL, WH, HW, and HG) 

followed the same trend as body weight and ADG 

(Figure 1 & Table 4). The H group had the highest 

values (146.0 & 143.4 cm BL; 39.1 & 34.8 cm WH; 

151.0 & 149.8 cm HW; 156.5 &152.2 cm HG) of 

body measurements compared to the M group (135.8 

& 132.4 cm BL; 37.0 & 32.6 cm WH; 142.0 & 

139.6 cm HW; 145.4 &141.2 cm HG) and L group 

(118.2 & 116.8 cm BL; 32.8 & 29.8 cm WH; 127.8 

& 123.6 cm HW; 125.2 &124.0 cm HG) in male and 

female, respectively. 

 

  

 
 

 
 

Figure 2: Body dimensions (cm) of male and female calves from 3-18 months old 
a, b and c: Means of different superscripts are significantly different (P < 0.05). 

L: Low group, M: Moderate group, H: High group. 
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Feed intake and feed conversion: 

Tables 5 and 6 show that total DM and daily feed 

unit intake as TDN and CP for male and female 

calves aged 3-18 months. There is a gradual increase 

within the same group and sex in DM, TDN and CP 

intake with advancing age and body weight.  
 

High group was the highest (P < 0.01) one in feed 

unite intake as DM, TDN or CP (percentage change 

= 49.91 & 24.58; 40.07 & 49.19; 26.70 & 48.10, 

respectively) in male and female calves followed by 

M group (percentage change = 28.28 & 10.72; 24.34 

& 33.33; 11.61 & 32.66, respectively), while L 

group that was the lowest one. However, Tables 7 & 

8 showed that feed conversion values of DM, TDN 

and CP /kg gain was reduced (i.e. improved) by 

increasing of GH and ADG levels in H group 

(percentage change = -8.25 & -20.76; -14.75 & -

20.92; -21.59 & -20.78, respectively) in male and 

female calves followed by M group (percentage 

change = -4.93 & -10.59; -8.30 & -10.79; -17.05 & -

10.39, respectively) compared to the L group that 

had poor feed conversion. 

 
 

 

Table 5: Dry matter intake (DMI), daily feed unit intake as total digestible nutrients (TDN) and crude protein 

(CP) of male calves from 3- 18 months old. 
 

Terms 
Age (month) 

Means 
3-6 6-9 9-12 12-15 15-18 

DMI (Kg/h/d) 

L 3.50±0.11
c
 4.48±0.14

c
 5.35±0.15

c
 6.29±0.16

c
 7.43±0.26

c
 5.41±0.15

c
 

M 4.02±0.08
b
 5.57±0.11

b
 7.01±0.15

b
 8.46±0.20

b
 9.62±0.20

b
 6.94±0.14

b
 

H 4.43±0.10
a
 6.39±0.21

a
 8.24±0.30

a
 9.99±0.34

a
 11.52±0.35

a
 8.11±0.25

a
 

Sig. ** ** ** ** ** ** 

TDN (Kg/h/d) 

L 2.18±0.07
c
 2.62±0.10

c
 3.13±0.04

b
 3.48±0.08

c
 3.95±0.12

c
 3.07±0.07

c
 

M 2.51±0.05
b
 3.19±0.06

b
 4.02±0.09

a
 4.40±0.10

b
 4.97±0.09

b
 3.82±0.07

b
 

H 2.77±0.06
a
 3.66±0.12

a
 4.28±0.16

a
 5.06±0.17

a
 5.73±0.17

a
 4.30±0.13

a
 

Sig. ** ** ** ** ** ** 

CP (g/h/d) 

L 533.40±14.08
c
 632.60±13.56

a
 694.20±5.47

a
 728.60±8.48

c
 769.20±17.30

c
 636.56±8.95

c
 

M 585.60±9.69
b
 683.00±13.57

a
 737.80±4.48

a
 824.40±19.58

b
 936.20±19.24

b
 710.47±10.33

b
 

H 644.81±14.90
a
 783.84±25.48

b
 802.46±29.45

b
 972.98±32.89

a
 1122.07±33.86

a
 806.54±23.62

a
 

Sig. ** ** ** ** ** ** 

a, b and c: Means of each column with different superscripts are significantly different (P < 0.05). L: Low group, M: 

Moderate group, H: High group. Sig = Significant, **= (P < 0.01). 

  

Table 6: Dry matter intake (DMI), daily feed unit intake as total digestible nutrients (TDN) and crude protein 

(CP) of female calves from 3- 18 months old. 

Terms 
Age (month) 

Means 
3-6 6-9 9-12 12-15 15-18 

DMI (Kg/h/d) 

L 3.28±0.11
c 

4.09±0.09
c 

4.85±0.06
c 

5.57±0.11
c 

6.41±0.11
c 

4.46±0.08
c 

M 3.97±0.06
b 

5.34±0.15
b 

6.63±0.27
b 

7.94±0.39
b 

9.07±0.40
b 

5.99±0.21
b 

H 4.18±0.24
a 

5.90±0.30
a 

7.46±0.36
a 

9.11±0.37
a 

10.75±0.39
a 

6.74±0.29
a 

Sig. ** ** ** ** ** ** 

TDN (Kg/h/d) 

L 2.05±0.07
c 

2.35±0.05
c 

2.52±0.03
c 

2.82±0.05
c 

3.19±0.06
c 

2.46±0.05c
 

M 2.48±0.03
b 

3.06±0.09
b 

3.45±0.14
b 

4.02±0.20
b 

4.52±0.20
b 

3.28±0.11
b 

H 2.61±0.15
a 

3.38±0.18
a 

3.88±0.19
a 

4.62±0.19
a 

5.35±0.20
a 

3.67±0.16
a 

Sig. ** ** ** ** ** ** 

CP (g/h/d) 

L 476.84±15.31
c 

501.95±11.35
c 

472.41±5.68
c 

542.57±10.26
c 

625.01±11.08
c 

505.86±9.92
c 

M 578.15±8.25
b 

655.04±18.35
b 

646.06±26.04
b 

774.10±37.78
b 

884.02±38.73
b 

671.07±21.61
b 

H 607.84±34.96
a 

723.49±37.34
a 

726.74±34.91
a 

888.11±35.73
a 

1047.14±38.45
a 

748.70±31.91
a 

Sig. ** ** ** ** ** ** 

a, b and c: Means of each column with different superscripts are significantly different (P < 0.05). L: Low group, M: 

Moderate group, H: High group. Sig = Significant, **= (P < 0.01). 
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Table 7: Feed conversion (FC) / Kg daily gain of dry matter intake (DM, Kg) and as total digestible nutrients 

(TDN, Kg) and crude protein (CP, Kg) of male calves from 3- 18 months old. 

Terms 
Age (month) 

Means 
3-6 6-9 9-12 12-15 15-18 

FC-DMI / Kg 

L 8.91±0.30 8.45±0.43 16.62±0.42 18.23±0.83
a
 18.81±1.62 14.20±0.34

a
 

M 8.37±0.28 7.57±0.39 13.16±0.32 15.84±0.24
a
 22.57±0.85 13.50±0.20

ab
 

H 8.34±0.28 7.99±0.36 12.55±2.10 15.39±0.29
b
 20.68±1.10 12.99±0.22

b
 

Sig. Ns Ns Ns ** Ns * 

FC-TDN / Kg 

L 5.56±0.19 4.93±0.24 9.73±0.17
a
 10.12±0.54

a
 9.99±0.84 8.07±0.15

a
 

M 5.23±0.18 4.34±0.22 7.55±0.18
b
 8.24±0.12

b
 11.68±0.42 7.40±0.11

b
 

H 5.21±0.17 4.58±0.21 6.52±1.09
b
 7.80±0.15

b
 10.29±0.55 6.88±0.10

c
 

Sig. Ns Ns * ** Ns ** 

FC-CP / g 

L 1.36±0.05
a
 1.21±0.09

a
 2.16±0.04

a
 2.12±0.12

a
 1.96±0.19 1.76±0.05

a
 

M 1.22±0.03
b
 0.93±0.05

b
 1.39±0.05

b
 1.54±0.02

b
 2.20±0.08 1.46±0.02

b
 

H 1.21±0.04
b
 0.98±0.04

b
 1.22±0.21

b
 1.50±0.03

b
 2.02±0.11 1.38±0.02

b
 

Sig. * * ** ** Ns ** 

a, b and c: Means of each column with different superscripts are significantly different (P < 0.05). L: Low group, M: 

Moderate group, H: High group. Sig = Significant, Ns = Not significant (P > 0.05), *= (P < 0.05), **= (P < 0.01). 
 

Table 8: Feed conversion (FC) / Kg daily gain of dry matter intake (DM, Kg) and as total digestible nutrients 

(TDN, Kg) and crude protein (CP, Kg) of female calves from 3- 18 months old. 
 

Terms 
Age (month) 

Means 
3-6 6-9 9-12 12-15 15-18 

FC-DM / Kg 

L 7.01±0.33 8.65±0.64 17.63±1.04
a
 21.74±1.47

a
 20.77±0.99

a 
13.97±0.24

a
 

M 6.79±0.09 8.08±0.41 14.15±1.38
b
 17.27±1.59

b
 21.99±1.30

a
 12.49±0.49

b
 

H 7.25±0.93 9.25±0.52 12.43±0.81
b
 14.00±1.33

b
 16.16±1.79

b
 11.07±0.21

c
 

FC-TDN / Kg 

L 4.38±0.20 4.96±0.37 9.17±0.54
a
 11.01±0.75

a
 10.33±0.49

ab
 7.60±0.12

a
 

M 4.24±0.06 4.63±0.24 7.36±0.72
b
 8.75±0.81

b 
10.94±0.65

a
 6.78±0.25

b
 

H 4.96±1.02 5.63±0.56 6.86±0.27
b
 7.41±0.44

b 
9.2±0.41

b
 6.01±0.13

c
 

Sig. Ns Ns * ** * ** 

FC-CP / g 

L 1.02±0.05 1.06±0.08 1.72±0.10 2.12±0.14 2.02±0.10
ab

 1.54±0.02
a
 

M 0.99±0.01 0.99±0.05 1.38±0.13 1.69±0.16 2.14±0.13
a
 1.38±0.05

b
 

H 2.02±1.10 1.98±0.89 1.94±0.67 2.85±1.38 1.74±0.06
b
 1.22±0.03

c
 

Sig. Ns Ns Ns Ns * ** 

a, b and c: Means of each column with different superscripts are significantly different (P < 0.05). L: Low group, M: 

Moderate group, H: High group. Sig = Significant, Ns = Not significant (P > 0.05), *= (P < 0.05), **= (P < 0.01). 

 

Blood parameters: 
 

In general, serum total protein, albumin, and 

globulin were significantly affected by ADG and 

GH levels in the experimental groups (L, M, and H) 

either, in male or female calves (Figure, 3). 

However, results showed that the H group that 

elevated in ADG and GH levels had the highest 

values of serum protein, albumin, and globulin 

followed by M group, while the L group recorded 

the lowest values. The differences were highly 

significant (P < 0.01) among groups regarded to 

protein and albumin values in male or female calves. 

Also, the same trend was obtained regarded to 

globulin values except at 9 months old in female 

groups, while the differences were not significant 

except at 18 months old in male groups.  

 

Results in Figure 3 revealed that serum glucose and 

cholesterol values were followed the same trend of 

total protein and albumin. The high group that 

elevated in ADG and GH levels had the highest 

values of serum glucose and cholesterol followed by 

M group, while the L group recorded the lowest 

values.
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Figure 3: Blood constituents of male and female calves from 3-18 months old 
a, b and c: Means of different superscripts are significantly different (P < 0.05). 

L: Low group, M: Moderate group, H: High group. 

 
Reproductive performance of heifers: 
Age at 1

st
 estrous, 1

st
 service, conception and 

parturition are shown in Table (9). Data showed that 

heifers had the highest ADG and GH levels (H 

group) recorded significantly (P < 0.01) the earliest 

ages at 1
st
 estrous, 1

st
 service, conception, and 

parturition followed by heifers had moderate ADG 

and GH levels (M group), while those had the lowest 

ADG and GH levels (L group) significantly showed 

the oldest one. Heifers in the H group were 

significantly (P < 0.01) increased in weight at1
st
 

service and parturition compared to other groups (M 

and L). Similarly, by another view, the interval days 

from the first service to conception, heifers in the H 

group seemed the shortest (P < 0.01) interval periods 

overall the rest of growing periods followed by 

heifers in M group compared with that in L group, 

which had the longest one. It is also worth to note 

that heifers in the H group required fewer services to 

get pregnant (Table 9), relative to other groups. A 

similar trend was also observed concerning day to 

reach parturition where heifers in H group, were 

significantly (P < 0.01) shorter than M and L. 

However, there were no significant differences 

among the experimental groups (H, M, and L) 

regarding the weight of heifers at 1
st
 estrous and 

conception. The improvement of the growth and 

weight of the heifers in H group at parturition 

allowed them to give birth without complications, as 

the number of dystocia cases recorded one case in M 

group, 3 cases in L group, while recorded zero in H 

group. In addition, birth weight was significantly (P 

< 0.01) increased in H-group (25.60 kg) relative to 

20.60 and 17.25 kg for M and L groups, 

respectively. Furthermore, the ratio of stillbirth was 

(0 %) in H and M groups compared to (20 %) in the 

L group. 
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Table 9: Reproduction performance of the experimental Baladi heifers. 
 

Traits 
Groups 

Sig. 
L M H 

Age at first estrus (day) 479.00±2.89
a 

321.80±12.71
b 

286.60±7.67
c 

** 

Weight at first estrus (kg) 196.40±4.04 197.80±2.87 206.20±6.81 Ns 

Age at first service (day) 537.00±3.97
a 

405.80±12.54
b 

360.40±11.73
c 

** 

Weight at first service (kg) 218.00±4.20
b 

242.00±2.77
b 

251.40±5.48
a 

** 

Age at conception (day) 676.60±5.47
a 

473.80±11.93
b 

411.40±13.69
c 

** 

Weight at conception (kg) 270.40±4.85 278.20±5.10 283.00±5.56 Ns 

Interval service to conception 139.60±3.13
a 

68.00±3.86
b 

51.00±2.38
c 

** 

No. of services / conception 3.60±0.20
a 

1.80±0.16
b 

1.40±0.20
b 

** 

Age at parturition (day) 901.60±5.47
a 

698.80±11.93
b 

636.40±13.69
c 

** 

Weight post-parturition (kg) 354.20±6.40
c 

388.60±7.73
b 

422.40±11.90
a 

** 

No. of dystocia cases 3/5 (60%) 1/5 (20%) 0/5 (0%)  

Still birth of calves 1/5 (20%) 0/5 (0%) 0/5 (0%)  

Birth weight of calves 17.25±0.37
c 

20.60±0.66
b 

25.60±0.33
a 

** 

a, b and c: Means of each row with different superscripts are significantly different (P < 0.05). L: Low group, M: 

Moderate group, H: High group. Sig = Significant, Ns = Not significant (P > 0.05), **= (P < 0.01). 

 

DISCUSSION 
 

Growth hormone (GH) plays a vital role in post-

natal growth and general metabolism including for 

lactation. Thus it is not surprising if GH has been the 

most intensive object of studies in ruminant animals 

to associate mutation of GH with the productive 

traits. 

 
There is currently no published literature describing 

the direct relationship between the growth rate and 

growth hormone concentration as predicting the 

performance of subsequent growth and reproductive 

traits in Egyptian Baladi calves. The present results 

indicated that the high group was the best group 

concerning the values of average daily gain (ADG) 

associated with concentrations of serum GH in both 

male and female calves compared with moderate and 

low groups. These results were supported by 

Oberbauer (2016) who reported that the level of GH 

had effects either direct or mediated through the 

induction of IGF-1 to regulate growth rate through 

its effects on adipose, bone, and muscle. Growth 

hormone has myriad effects on adipose tissue 

metabolism (Houseknecht et al., 2000). On the other 

hand, Torrentera et al. (2009) indicated that the 

correlations between plasma IGF-1 and ADG or 

body weight were consistently positive (0.47 and 

0.48). Krasnopiorova et al. (2012) indicated that GH 

has wide physiological activities, which include the 

regulation of growth, gluconeogenesis, lipolysis, and 

the enhancement of amino acid incorporation into 

muscle protein. 
 

The data showed that serum GH concentrations 

regardless of sex declined with advancing age 

throughout the different groups of study. This 

decreasing of GH with increasing age may be due to 

many causes according to Chapman et al. (1997) 

who concluded that GH secretion declines with 

increasing age due to many mechanisms, alone or in 

combination, include reduced GHRH secretion or 

action, reduced somatotroph numbers or function 

and increased sensitivity to the negative feedback 

effects of IGF-1. A reduction with aging in the level 

of GH in the pituitary per unit of body weight has 

also been observed in cattle (Trenkle, 1970b). The 

present results are in agreement with Nazaimoon et 

al. (1993) who indicated that in both sexes showed 

age-dependent changes in fasting GH levels (P < 

0.001) the levels decreased in older human of male 

and female. 
 

The obtained results showed that the levels of GH 

from 6-18 months old (Table 3) were gradual 

decreased compared with the same group at 3 

months old (Table 2). These results are compatible 

with those obtained by Trenkle (1970a) who 

reported that animals less than 3 months old had 

higher levels of the GH than older cattle. 
 

Males consistently had higher levels of GH than 

females when comparing to the same group (Tables 

2 & 3). These results are in harmony with Trenkle 

(1970b) who indicated that plasma GH levels were 

higher (P < 0.05) in the bulls as compared with the 

heifers. Also, Suwiti1 et al. (2017) found that male 

cattle have an average GH level higher than from 

female cattle. However, Nazaimoon et al. (1993) 

found that there were sex differences in GH levels to 

be only significant in the pre-pubertal children, 

being higher in girls than in boys (P < 0.05).  

 

Data obtained declared that the H group within the 

same-sex achieved the highest level of GH followed 

by the M group, while the L group recorded the 

https://www.ncbi.nlm.nih.gov/pubmed/?term=Houseknecht%20KL%5BAuthor%5D&cauthor=true&cauthor_uid=10607937
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lowest values. The superiority of the H group either 

in male or female calves in GH levels in different 

ages from 6-18 months makes them also excel in 

body weight and ADG as shown in Figure 1 and 

Table 4. These results may explain the positive 

relationship between the GH level and body weight 

or ADG. The mean volume of GH distribution in 

serum cattle in the present study ranged from 4.72 to 

5.44% in males and 4.72 to 5.24% in females of 

body weight, which similar to volumes of 3.6 to 

4.1% of body weight in cattle as reported by 

Reynolds (1953). Similar results were obtained by 

Trenkle (1970c) who indicated that the volume of 

distribution of GH in plasma cattle ranged from 2.6 

to 5.6% of body weight. Many effects of GH 

secretion on body weight development and ADG as 

found by Oberbauer (2016) who reported that 

elevated GH postnatal has significant effects on 

bone, muscle, and adipose tissues. Additionally, GH 

exerts stimulatory effects on linear growth rates with 

transient elevation of GH increasing bone growth 

rate. At the cellular level, GH accelerates bone 

growth. Furthermore, Marett et al. (2014) referred to 

many known effects of growth hormone to promote 

lipid mobilization, hepatic glucose production. 

Aytac et al. (2015) informed that GH directly or 

indirectly plays an important role in tissue growth 

and fat metabolism. However, Curi, et al. (2006) 

reported that the GH gene polymorphism closely 

associated with growth and slaughter weight in 

crossbred cattle. 

 

A positive relation was found between body weight 

and body dimensions. This relation was confirmed 

by Gilbert et al. (1993) who reported that there was 

a close correlation between body weight and body 

dimensions. Also, Van Marle-Köster et al. (2000) 

described body measurements as selection criteria 

for growth in cattle. Most of the main body 

measurements used to predict the weight of cattle 

are similar to the body measurements used in this 

study: heart girth, wither height, hip width, body 

length and hip height using equations proposed by 

Heinrichs et al. (1992) and Reis et al. (2008).  
 

The differences (P < 0.01) in DM, TDN, and CP 

among experimental groups (L, M, and H) were 

affected by both ADG and GH levels. Results 

indicated that the H group within the same-sex 

achieved remarkable superiority in the DM, TDN 

and CP intake followed by M group, while L group 

recorded the lowest values, and the superiority of H 

group may be due to the higher content of GH 

associated with high ADG. Also, for the same 

reason, male groups increased in their consumption 

than females. Silverstein et al. (1999) suggested that 

GH stimulates feed intake indirectly through 

metabolic changes such as increased utilization of 

nutrients that feedback on hypothalamic centers 

regulating energy balance. Also, Matty, (1986) 

reported that GH enhances growth by stimulating 

appetite and improving feed and protein conversion. 

In addition, Silverstein et al. (2000) indicated that 

the mechanism of rbGH action in promoting growth 

may include stimulation of appetite and an increase 

in the level of IGF-I. 

 

The present results showed that feed conversion 

values of DM, TDN and CP /kg gain were reduced 

by increasing GH and ADG levels in H group 

compared to other groups (M and L). Such results 

are expected, as it was reported that the level of GH 

and ADG increased in the male and female calves, 

feed conversion values decreased (i.e. gain to the 

best). Al-Husseini et al. (2014) referred that GH was 

used to improve growth, feed efficiency and to 

increase returns from grain feeding. The growth 

hormone improved feed conversion ratio and growth 

rates of cattle by modifying protein turnover rates in 

the body (Café et al., 2010). 

 

Serum protein profile, glucose, and cholesterol 

levels were significant (P < 0.01) increased in H 

group that elevated in ADG and GH levels either, in 

male or female calves. This superiority in H group 

may be related to high GH levels affect serum total 

protein compared to L and M groups. The growth 

hormone level plays an important role in some 

physiological processes, contributes to improving 

feed conversion rate, and also increases protein 

synthesis (Gao et al., 2006). Also, increased total 

protein in H group may be due to the higher CP 

intake (Tables 5 & 6) and increasing metabolic rate 

due to elevated thyroid hormones. Collier et al. 

(1984) reported that the pituitary thyroid axis is an 

important physiological factor controlling metabolic 

processes. In addition, H group had the highest level 

of GH, which supports secretion of thyroid 

hormones as indicated by Lapierre et al. (1990) who 

reported that thyroid hormones synergize with GH to 

promote growth. This result may be attributed to the 

increases in voluntary feed intake as DM and TDN 

(Tables 5 & 6). In addition, GH plays an important 

role in regulating whole-body energy utilization and 

well-lipolytic action (Lee et al., 2006). Furthermore, 

Brian et al. (2004) showed that GH had the 

mechanism to act on an increase in growth rate, feed 

consumption, and whole-body fat deposition. 

Moreover, Renaville et al. (2002) reported that GH 

synthesized in the pituitary gland and acts directly 

on liver and adipose tissue to regulate 

gluconeogenesis, proteosynthesis, lipogenesis, 

lipolysis, and insulin secretion by binding to growth 

hormone receptor (GHR). Meanwhile, the existence 

of the axis between GH and IGF-1 has played a vital 

role in the regulation of metabolism and GHR 

combines with GH to stimulate a series of metabolic 

activities by producing IGF-1 in the target tissues, 

especially in liver (Yang et al., 2019). 

 

Improvement of the reproductive performance of 

calves may be due to elevating ADG and GH levels 
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of H group, which fed on the higher levels of DM, 

TDN and CP (Tables 5 & 6) and improved feed 

conversion (Tables 7 & 8) to be more efficient 

utilize for growth. Renaville et al. (2002) reported 

that GH synthesized in the pituitary gland and acts 

directly on the liver and adipose tissue to regulate 

gluconeogenesis and IGF-1 secretion. Results 

obtained were in harmony with those recorded by 

El-Banna et al. (2004) who indicated that level of 

nutrition has no significant effect on some 

reproductive traits of Baladi heifers and in the 

meantime has a significant effect on some other 

reproductive ones. On the other hand, El-Ashry et al. 

(2008) concluded that animals fed on the low level 

were significantly oldest at puberty, 1
st
 estrous and 

conception than those fed high levels. Increasing 

energy and protein intake were reported to have a 

positive correlation with body condition and 

reproduction of bovine (Peters and Ball, 1995). 

Increasing glucose level (Figure 3) may improve the 

reproductive efficiency through coordinating the 

biological activity of gonadotropin hormones 

(Hafez, 1993). Glucose is known to have a direct 

effect on the hypothalamus, which causes the release 

of GnRH, which in turn causes LH release from the 

pituitary (Wade and Jones, 2004). In addition, 

glucose elicits increases in circulating insulin and 

insulin-like growth factor 1 (IGF-1), which has 

positive effects on follicular growth (John and 

Shields, 2013). Also, Peters and Ball (1995) found 

that increase blood serum glucose cause an increase 

in serum IGF-1. This may be a possible hormonal 

mechanism by which nutritional effects might be 

recognized centrally. Furthermore, IGF-1 has an 

effect on the rate of increase in the bioactivity of LH 

and to augment FSH-stimulated induction of LH 

receptors and subsequent progesterone synthesis. 

 

CONCLUSION 
 

This study supports the hypothesis that blood serum 

GH plays a role in growth performance and fertility 

in Egyptian male or female calves. Therefore, data 

of ADG associated with GH concentration may be a 

useful aid in selecting strategies for improving 

growth efficiency and reproductive performance. 
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نهخُبؤ بأداء انًُى انالحق وانصفاث ُيفُذِ أو ال  أداة خشكُض هشيىٌ انًُىب انًشحبظانذساست نخحذَذ يا إرا كاٌ يؼذل انًُى هزِ أجشَج 

حى حقسُى  .أَثً( فٍ هزِ انذساست 61ش و رك 61) مػجؼجىل انبهذٌ انًصشَت. نهزا انغشض ، حى اسخخذاو واحذ وثالثٍُ انفٍ  انخُاسهُت

يُخفضت  ، يخىسطت  )انُىو انخسؼٍُ يٍ انؼًش إنً ثالد يجًىػاث  انىالدة وحخًيٍ انؼجىل يٍ َفس انجُس )ركىس أو إَاد( 

، وانخٍ سجهج  انًُخفضتًجًىػت انهشيىٌ انًُى ػهً انُحى انخانٍ: حشكُض يغ  وصٌ انجسىانضَادة انُىيُت فً وفقًا نًخىسظ  (وػانُت

 نكال هشيىٌ انًُى فً حشكُض َاَىجشاو/يههً 61،  61 أقم يٍ يغ كًخىسظ صَادة َىيُت فٍ وصٌ انجسى جى 815 ،جى  155أقم يٍ 

كًخىسظ صَادة َىيُت فٍ جى  115 - 815 ،جى  115 - 155 فقذ سجهج انًخىسطتانًجًىػت  أياػهً انخىانٍ.  ،انؼجالثو انؼجىليٍ 

فً حٍُ  نكال يٍ انؼجىل وانؼجالث، ػهً انخىانٍ. هشيىٌ انًُى فً حشكُض َاَىجشاو/يههً 61-61 ، 75-61 وصٌ انجسى يغ 

 61 بش يٍ، اك  75 أكبش يٍ كًخىسظ صَادة َىيُت فٍ وصٌ انجسى يغ جى 115 ،جى  115 أكبش يٍسجهج  انؼانُتانًجًىػت 

 نكال يٍ انؼجىل وانؼجالث، ػهً انخىانٍ. هشيىٌ انًُى فً حشكُض َاَىجشاو/يههً

 

فٍ  حشكُض نهشيىٌ انًُىأػهً  وكزنك فٍ وصٌ انجسى انُىيُت يخىسظ انضَادة فًحققج أػهً قُى  انؼانُتأٌ انًجًىػت  :أظهرت الىتائج

قُاساث انجسى )سى( انخٍ  أخزث أدًَ انقُى. أَضا ، انًُخفضت، فٍ حٍُ سجهج انًجًىػت  انًخىسطت، حهُها انًجًىػت  انذو يصم

فٍ وصٌ  انُىيُت يخىسظ انضَادةَفس احجاِ وصٌ انجسى و انصذسسحفاع انكخفٍُ ويحُظ وإػشض انىسكٍُ ، وحضًُج طىل انجسى ، 

 انًخخبشة ايُغبٍُ انًج انبشوحٍُ انخاو، و انغزائُت انًهضىيتيجًىع انًشكباث ،  انًادة انجافت أثشث قُى انًأكىل يٍح. انجسى

ً  (انؼانُتو  انًخىسطت،  انًُخفضت) كًا . بًخىسظ انضَادة انُىيُت فً وصٌ انجسى وكزنك حشكُض هشيىٌ انًُى( P < 0.01) حأثشاً يؼُىَا

فٍ بؼط انغزائُت انًهضىيت ، وانبشوحٍُ انخاو ، يجًىع انًشكباث  انًادة انجافت بًؼايم ححىَم ظهشث اخخالفاث كبُشة فًُا َخؼهق

وكزنك  فً يخىسظ انضَادة انُىيُت فٍ وصٌ انجسىانًشحفؼت و انؼانُت. كاٌ نذي انًجًىػت سىاء فً انؼجىل أو انؼجالثأشهش انؼًش 

، بًُُا سجهج  انًخىسطتانًجًىػت  حهخها فً يصم انذو هىبُىنٍُوانج انكهً واألنبُىيٍُ بشوحٍُهأػهً قُى ن حشكُض هشيىٌ انًُى

فٍ انخً كاَج  ظهشث انؼجالثقُى انجهىكىص وانكىنُسخشول َفس احجاِ انبشوحٍُ انكهٍ.  أخزثأدًَ انقُى.  انًُخفضتانًجًىػت 

سخخذاو إ. ًَكٍ أٌ َخهص إنً أٌ و انًخىسطت انًُخفضت بانًجًىػخٍُيقاسَت  انخُاسهُتيخفىقت فٍ يؼظى انصفاث ا انؼانُتانًجًىػت 

ً  َاثبُا نخحسٍُ كفاءة  اإلَخخاب سخشاحُجُاثإقذ حكىٌ أداة يفُذة فٍ  هشيىٌ انًُىحشكُض يغ  يخىسظ انضَادة فٍ وصٌ انجسى يخضايُا

 . نخُاسهًانًُى واألداء ا
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