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SUMMARY 

 

his study was conducted to investigate the effect of different feeding levels on productive and 

reproductive performance and some body measurements of growing buffalo heifers during the 

period from first services up to ninetieth days of pregnancy. Eighteen buffalo heifers at the first 

services were divided into three treated groups (6 heifers each) and received their feeding allowance 

according to Kearl, (1982) in which animals in group one (R1) fed 100% of their allowances up to the end of 

the experiment (control) and those in group two (R2) fed 80% of the allowances until heifers grow up to  300 

kg, and then fed 100% of the allowances up to the end of the experiment, while those in the third group (R3) 

fed 80% of the allowances during the whole experimental period. Average age of heifers at first service was 

517.3, 571.7 and 594.7 days old and live body weight were 347.8, 339.3 and 349.0 kg for R1, R2 and R3, 

respectively. Results indicated that heifers fed 80% of the allowance (R3) recorded the lowest values in most 

of nutrient digestion coefficients and feeding values (TDN and CP%) in comparison with the other 

experimental groups, while CF digestibility had the inverse trend. Also, animals in R3 recorded the lowest 

(P<0.05) blood constituents and oldest ages at first service and conception than those in other experimental 

groups. Heifers fed 100% of the allowance (R1) recorded the higher body condition score than those in the 

experimental groups. There were significant differences between heifers in both R1and R2 in comparison 

with those in R3 respecting the most of growth performance parameters and animals in both groups (R1 and 

R2) were significantly better than those in R2. However, Heifers fed 80% of the allowance (R3) had a better 

(P<0.05) feed conversion ratio expressed as the amount of intake of DM, TDN or CP than those in R1 and R2 

groups. Interval from puberty to the first service or to conception was significantly shorter for heifers in R2 

than those in R1 and R3 groups. Number of oestrous cycles from Puberty to the first service or to the 

conception was significantly the lowest with heifers in R1 followed by those in R2 then the highest values 

were recorded with those in R3 group. It could be concluded that feeding growing buffalo heifers at first 

service on (R2) had more beneficial effect on heifers’ reproductive performance, indicating positive reflection 

on the subsequent first lactation season of primiparous cows under Egyptian condition. 

Keywords: feeding levels, buffalo heifers, productive and reproductive performance. 

 

INTRODUCTION 

           

Increasing  the human  population all over the world requires continues supply of food from plant and 

animal sources. In Egypt there is massive gab between the human requirements of animal proteins and the 

national production of the whole animal products resources. Sill buffaloes breed rearing at very modest 

productive performance by smallholder in Egypt and most developing countries due to mostly the poor 

management factors especially malnutrition, marginal care of heath and reproduction as well as the harsh 

condition of environment. There are several constraints to increase production from smallholder systems, 

including quality and quantity of livestock feeds, livestock diseases, adverse climate, unfavorable 

agricultural policies, poor infrastructure and low productivity of livestock. Reproduction is a vital factor 
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in determining the efficiency of animal production. The relationship between nutrition and reproduction 

in ruminants is complex and often quite variable.     

Feeds are the most important cost item for livestock production representing about 70% of the total 

production costs (Abdel-Salam, 2003). Feeding level is the limited factor affecting average daily gain,  

age at puberty, first service and conception in buffalo heifers (Shahin, 2004 and Shahin et al., 2012) and 

Baladi heifers (El-Banna, et al.,2004).  

 Nutrients  supply are a component of the management system that carefully be under the control of 

the farmer and continuously being monitoring to be in convenience with different stages of animal 

(Boland, 2002). Nutritional components especially energy and protein level (feeding levels) and 

requirement  allowances are the most important factor affecting the physiological and metabolic status, 

growth rate at different ages and productive stages, weight at puberty and onset of first service, good body 

measurements and body condition insures maximum production and high reproduction efficiency and 

lifetime production of the buffalo heifers (Deutscher et al., 1986 and Shahin et al., 2004).  

The main limiting factor for the milk yield potential of cows is the number of milk synthesizing cells 

in the mammary glands (Knight and Wilde, 1994). For the overall economy of the dairy industry, it is also 

important to minimize the costs of raising replacement heifers. The most effective way to reduce rearing 

costs is to lower the age at first calving. Therefore, heifers need to be raised on a high growth rate feeding 

regimen until puberty to obtain a substantial reduction of age at first calving. However, high growth rates 

before puberty can impair mammary development and future milk production. Thus, to develop the 

optimum feeding and management regimen for heifers, it is necessary to understand the multi-relationship 

among onset of puberty, pubertal mammary development, and feeding level and to know the possible 

consequences for the milk yield potential. The main source of within-breed variation in age at onset of 

puberty is level of feeding (see reviews by Moran et al., 1989; Robinson, 1990;  Schillo et al., 1992). In 

supporting to these findings, Mantysaari et al., 1995 and Sejrsen et al., 1998 shown that an excessive 

feeding before puberty can impair mammary development and decease subsequent milk yield as reported 

by (Peri et al., 1993 and Radcliff et al., 2000). On applied experiment, Borghese et al., (1997) found that 

buffalo heifers reared on pasture system (unexcessive feeding) promoted the best performance in heifers, 

because of the economy of feeding with favorable daily gain and early age at puberty and at conceiving. 

They were added that heifers on pasture showed profitable body gain (718 g / day), age at puberty (569 

days) and weight at puberty (378 kg) vs. the corresponding values on corn silage feeding system were 684 

g/day, 603 days and 426 kg. On the other hand, stair-step feeding (high feeding intensity following lower) 

of pregnant heifers has been reported to increase milk yield postpartum (Choi et al., 1997). Furthermore, 

stair-step feeding increased the differentiation and functional activity of the mammary glands. 

Collectively, Mantysaari et al., (1999) found that feeding intensity 2 to 6 months of gestation had no 

effect on milk production ability of primiparous cows, but a high feeding intensity during the last 

trimester (7-9 months of pregnancy) increased milk yield.     

The present study aims to assess the possibility of applying the effect feeding level on productive and 

reproductive performance of growing buffalo heifers raised.   

 

MATERIALS AND METHODS 

 

Treatments and management 

This study was conducted at El-Gemmiza Agricultural  Research Station, Animal Production 

Research Institute, Agriculture Research Center, Ministry of Agriculture, Egypt.  

Eighteen growing buffalo heifers averaged 156 ± …. days and 110 ± …. kg live body weight were  

allotted randomly into three treated groups of six each. The first part of experiment is published (Shahin 

et al., 2016), while the second part (the current work) was started at the first service with a live body 

weight of 347.8, 339.3 and 349.0 kg and age of  517.3, 571.7 and 594.7 days for animals in groups one 

(control, R1), two (R2) and three (R3), respectively. A comparative feeding trial using the randomized 

complete block design in which animals in the control group (R1) was fed on 100% of the allowances 

during the whole experimental period. Animals in R2 was fed on 80% of the allowances till heifers 

reached 300 kg live body weight and then received 100% of the allowances till the end of the experiment, 

while those in R3 was fed on 80% of the allowances during the whole experimental period.  
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All nutritional allowance of all groups were calculated according to Kearl, (1982) and the experiment 

was ended when the heifers reached the first 90 days from pregnancy. All heifer groups were fed on  

ration formulated from 50% concentrate and 50% roughage. The offered roughage was consisted of 30% 

corn silage, 10% berseem hay (BH) and 10% rice straw (RS). The ration was formulated to meet the 

nutritional allowance of heifers during the hormonal development period, growth compensatory during 

the period of service and the stability of pregnancy until the first 90 days of pregnancy. The concentrate 

feed mixture (CFM) was offered twice daily before check for oestrous at 7 am and 4 pm, while roughage 

was offered at 8 am and 5 pm. Minerals blocks and fresh water were available all the day time. During the 

experiment, individual feed intake was daily recorded, while live body weight was biweekly determined 

before the morning feeding and feed allowance was adjusted accordingly. All heifers were kept under 

semi-open sheds and individually feeding system was applied. Mammary development of heifers was 

measured twice monthly according to sejrsen and purup (1997). Heifers were examined clinically and for 

the pattern of embryonic loss from days 28 to 84 of gestation. The body weight of heifers was adjusted all 

days just before calving (before expectation of calving).    

Sampling and analysis 

Daily intake of CFM, corn silage, BH and RS was recorded throughout the experiment period. 

Representative samples of offers ingredients, refusals and feces were analyzed according to the A.O.A.C. 

(1995). Chemical analysis of different feedstuffs and calculated composition of the experimental rations 

are presented in Table (1). 

Blood samples were taken monthly from all the experimental heifers at three hours after morning 

feeding and left at room temperature for 45-60 minutes, then centrifuged at 4000 r.p.m  for 15 minutes. 

Blood serum was separated and stored at -20
0 

C until later analyses. Blood samples were analyzed for 

total protein (Henry, 1964), albumin (Doumaset al., 1971) and urea (Patton and Crouch, 1977), while 

globulin was calculated by subtraction of serum albumin from total serum protein. Glucose and 

cholesterol were quantified in blood serum by using kits of Spinreact, S.A.U. Ctra. Santa Coloma, 7 E-

17176 SantEsteve de Bas (GI), Spain by means of spectrophotometer. Direct RIA technique was 

performed for assessment of total serum tri-iodothyronine (T3) and thyroxine (T4) concentrations by Kits 

according to the procedure outlined by the manufacturer.  

The digestibility trial was conducted on all heifers at the end of feeding trial. Fecal grape samples 

were taken from heifers at three successive days and composted for each animal to determine total 

apparent digestibility using silica (McDonald et al., 1995) as an internal marker. The data were analyzed 

according to statistical analysis system, (SAS) User
’
s Guide, (1998). Differences among means was 

carried out by using Duncan multiple range test (Duncan, 1955).  

 

Table (1): Chemical composition of the different feedstuffs and calculated chemical composition of 

experimental  rations. 

Item DM CP EE CF NFE Ash 

CFM 88.76 15.87 2.39 14.12 61.41 6.21 

Corn silage 37.59 7.20 1.87 25.11 50.99 14.83 

Berssem hay 88.63 13.52 0.54 27.93 45.73 12.28 

Rice Straw 89..01 2.94 1.12 39.21 39.47 17.26 

*Ration (TMR) 73.42 11.74 1.92 21.31 54.52 10.51 

TMR : Total mixed rations consists of 50:50 concentrate: roughage ratio and roughage consisted of 30% corn silage, 

10% berseem hay and 10% rice straw. 

 

RESULTS AND  DISCUSSION 

Nutrients Digestibility  

         Data in Table (2) showed that animals fed R1 and R2 recorded higher (P<0.05) digestibility of DM, 

CP, EE and NFE, in addition to a higher feeding value (DCP and TDN%) than those fed R3, while the 

difference between those in R1 and R2 was not significant. On the contrary the highest (P<0.01) digestion 

coefficient of CF was recorded  for animals fed R3 ration than those fed R1 and R2. The highest digestion 

coefficients of CF in R3 may be due to the fact that decreasing DM intake could increase feed retention in 
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the rumen, which in turn led to an improvement in digestibility. Many investigators reported similar 

findings (Ahamed et al., 2003; Shahin et al., 2004; Shahin, 2007; Shahin et al., 2016) in which as 

increasing the feeding level, digestibility of all nutrients were markedly increased with the exception of 

CF digestibility. On contrary, Steingass et al. (1994) found that the nutrient digestibility decreased 

linearly with the increase of feeding level. When animals in R2 received 100% of their requirements 

during the second period, this led to an improvement in digestibility and feeding values than those in R3 

which would be reflected on productive and reproductive performance in the future. 

  

Table (2): Effect of feed intake level and dietary treatment on nutrients digestibility with growing 

replacement buffalo heifers.  

 
R1 

100% 

R2 

80/100% 

R3 

80% 

SE 

Feed intake, kg/head/day 

DM 

TDN 

CP 

Digestibility, % 

DM 

CP 

CF 

EE 

NFE 

Feeding values  

TDN  

DCP  

 

9.5 

5.57 

1.12 

 

71.11
 

67.76
a 

52.72
b 

74.26
a 

76.22
 

 

64.99
 

7.96
a 

 

9.5 

5.57 

1.12 

 

69.25
 

66.59
a 

53.47
b 

73.88
a 

76.46
 

 

64.15
 

7.88
a 

 

7.60 

4.45 

0.89 

 

68.34
 

63.71
b 

58.11
a 

68.55
b 

73.42
 

 

62.87
 

7.50
b 

 

 

 

 

 

0.27 

0.26 

1.21 

0.41 

0.24 

 

1.33 

0.22 

- a, b and c: Means in the same row with different superscripts are significant (P< 0.05). 

 

Blood serum parameters:  

         The results of blood parameters are shown in Table (3). The heifers in R3 recorded the lowest 

(P<0.05) concentration of glucose, total protein, albumin, globulin and urea than those of the other treated 

groups. These results are in agreement with the findings of Ali et al. (2014) and Shahin (2016) who 

revealed that serum glucose was significantly increased in growing heifers fed high vs. low energy diets. 

Also, El-Ashry et al. (2007 and 2008) concluded that concentrations of total protein, albumin, globulin 

and urea increased with increasing feeding level (energy and protein).  Similar results were obtained by 

Abu El-Hamd et al. (2006) who found that the concentration of total protein and its derivatives was 

increased in blood of growing buffalo heifers after supplemented their ration by certain amounts of 

protein supplement and corn silage.  

These results may be due to a higher digestibility and a higher feeding value which expressed as DCP 

(Table 2). These findings confirmed the concept of Mosaad and Derar (2009) who reported that energy 

and protein metabolism are closely intertwined in ruminants. This complex balanced system is further 

complicated as most of the carbohydrates consumed by ruminants are fermented in the rumen to VFAs 

and limited glucose is available to absorption. Therefore, glucogenesis is of great importance to 

ruminants. Propionate is the major source of glucose (27-55%), and glucogenic amino acids supplies a 

significant amount (15-36%) of the glucogenic materials. The present values of serum total protein and 

urea concentration are within the normal values of ruminants (between 6.45 to 8.01 g/dl. and 41.88 to 

53.01 mg/dI, respectively). These results are in contrast with the findings of Ibrahim et al. (2005) who 

found that serum albumin was insignificantly lower in Baladi calves and their crosses with Abondance 

and Tarentaise fed high levels of TDN and DCP compared to those fed low ones. Results concerning the 

cholesterol concentration with heifers fed different levels of TDN and DCP are  presented in Table (3). 
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Blood cholesterol concentration ranged from 64.61 to 70.41 mg/dl. Also the results showed that the 

concentrations of cholesterol of heifers fed high feeding level were significantly increased in comparison 

with those fed low feeding level. These results are in harmony with those reported by Schrick et al. 

(1990) who found that cows fed high energy levels had higher concentrations of serum cholesterol. The 

mean values of T3 and T4 in blood serum of heifers fed different feeding levels are shown in Table (3). 

Concerning the values of T3 and T4 concentrations, it could be noticed that heifers fed high feeding level 

were significantly (P<0.05) higher than those fed low one. Values of T3 and T4 are proportionally 

correlated with the levels of feeding. These findings may reflect a good feed utilization, absorption and 

metabolism for heifers fed high feeding levels than those of low ones. Thyroid hormones (T3 and T4) 

synergize with other hormones to promote growth and development of the mammary gland and 

maintenance of lactation.  

 

Table (3): Some blood serum constituents of growing buffalo heifers fed the experimental rations.     

 First period  

R1 R2 R3 SE 

Glucose, mg/dI 

Total protein, g/dI 

Albumin, g/dI 

Globulin, g/dI 

Urea, mg/dI 

Cholesterol, mg/dI 

T3, nmol/L 

T4, nmol/L 

81.69
a 

8.13
a 

4.32
a 

3.81
a 

52.24
a 

70.41
a 

1.36
a 

70.79
a 

80.76
a 

8.07
a 

4.17
a 

3.9
a 

51.77
a 

69.34
a 

1.38
a 

71.11
b 

69.39
b 

6. 78
b 

3.42
b 

3.36
b 

44.24
b 

64.61
b 

1.16
b 

65.84
b 

2.20 

0.14 

0.30 

0.31 

4. 65 

4.11 

0.17 

2.11 
- a, b and c: Means in the same row with different superscripts are significant (P< 0.05). 

 

Greater nutrient intake increased concentrations of thyroid hormones (Delavaud et al., 2002) and these 

hormones were positively correlated with the most vital metabolic processes and subsequently 

reproductive performance of animals. Earlier Apgar et al. (1975) demonstrated that various dietary 

insufficiencies might affect any of the three organs (hypothalamus, pituitary or ovary), depending on 

which nutrient is limited. A high energy diet fed chronically to heifers was associated compared with 

heifers fed low energy diet (Imakawa et al., 1983). Furthermore, El-Banna et al. (2004) indicated that 

energy and protein intake offered during pre- and post-pubertal period have an effective role on growth 

and ovarian activity in Baladi heifers.   

 Body measurements  

The results of some body measurements of heifers feeding different experimental rations are presented 

in Table (4). In the current work we were planning to discusse the body measurements from the beginning 

of the first part (Shahin et al., 2016) until the end of second part (at first 90 days from pregnancy).   

Under the conditions of the current study, data showed no significant differences among treated goups 

regarding all tested body measurements at the end of the experimental period except for body condition 

score in which heifers fed R1 recorded a highest (P<0.05) values followed by R2 and then R3 was ranked 

the last. This might be attributed to the higher fed intake for animals in R1 compared to those in other 

treated groups. These results are in agreement with those reported by Olsson et al. (1997), Shahin (2000) 

and Etman et al. (2007).  

The results also indicated that heifers fed high level of feeding had significantly greater values of total 

heart girth measurement (P<0.05) as compared with other treatments. No significant differences were 

found in total gain between heifers on different feeding treatments for either rumen girth and Width at 

hips. However, width at withers, heifers received R2 recorded significant higher values of total and daily 

gain than those of R1 and no significantly differed than those of R3. Previous findings revealed some 

agreement with regard to nutritional effects on ovine skeletal dimensions. In this respect, D
,
-Hour et al. 

(1996) and Etman, et al. (2007) reported the improvement of some body measurements of heifers by 

increasing dietary feeding level. Definitely, replacement dairy heifers skeletal growth is important. It is 

usually measured by heart girth, wither height, body length, hip width and hip height. Heinrichs and 

Hargrove (1994) have assessed the optimal body size criteria for replacement heifers. Wither height of 

cow is considered to be important because tall animals have longer bodies and therefore more body 

capacity. Tall cows also have udders higher off the ground which is important for injury prevention and 

ease of milking. In addition, in the study of Heinrichs and Hargrove (1987), there was a positive 
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correlation between average herd milk production and estimated mean heifer wither height at 24 months 

of age. Mantysaari (2001) found that wither height was higher (P<0.01) for those fed low compared to 

high feeding level at 220 kg live weight (L.W). Furthermore, Stelwagen and Grieve (1990) and Radcliff 

et al. (2000) observed higher wither height at puberty (290 kg L.W) and at breeding for heifers fed on low 

compared to high feeding levels. Thus, it seems that at the same L.W restrictively fed heifers are taller 

than intensively reared heifers.         

 

Table (4): Some body measurements and body condition score of growing buffalo heifers fed 

different experimental rations. 

Item Rations 

R1 R2 R3 

Body measurements, cm 

Heart girth 

Initial  

Final 

Total gain      

Rumen girth 

Initial  

Final 

Total gain      

Width at withers 

Initial  

Final 

Total gain      

Width at hips 

Initial  

Final 

Total gain      

Body condition score 

Initial  

Final 

Total gain      

 

 

137.0 ±6.56 

176.8 ±15.13 

39.76
a 

 

147.7 ±7.51 

239.8 ±15.31 

92.15 

 

14.5 ±1.15 

27.1 ±1.53 

12.54
b 

 

29.3±1.53 

52.7±1.01 

23.39
 

 

1.5±0.22 

3.3
a
±0.60 

1.80
a 

 

 

135.7±9.50 

174.5 ±11.76 

38.78
a 

 

149.3 ±9.71 

242.9 ±19.05 

93.59 

 

14.3±0.58 

27.8 ±1.15 

13.44
a 

 

28.3±1.89 

52.6±2.08
 

24.30
 

 

1.4±0.27 

2.9
b
±0.32 

1.41
b 

 

 

140.3 ±10.59 

176.5±18.50 

36.15
b 

 

147.4 ±7.64 

244.0 ±22.94 

96.59 

 

14.1 ±0.67 

26.6 ±1.73 

12.95
ab 

 

29.0±2.11 

52.8±2.24 

23.74
 

 

1.5±0.29 

2.6
c
±0.35 

1.18
c 

a, b and c: Means in the same row with different superscripts are significant (P< 0.05). 

 

Growth  performance:  

Results of growth performance of heifers are presented in Table (5). Data showed that weight at first 

service, conception and first 90 days from pregnancy were almost similar among treated groups. 

However, animals received 80% feeding level (R3) appeared to show lower total and daily gain at first 

service to conception and from conception to first 90 days from pregnancy than those in the other 

treatments.  Similarly, daily gain of heifers over both growing stages was behaved at the same trend of the 

total gain among dietary treatments. This might be attributed to the differences in feeding level systems, 

digestibility coefficients and feeding values during this period and this was associated with large 

difference in age of heifers at puberty. These results are in agreement with those achieved by  El-Ashry  

et al. (2008), Etman et al. (2007),  Ali et al. (2014) and Shahin et al.  (2016) who reported that heifers 

offered high energy and protein levels (feeding level) had significantly higher total body weight gain and 

daily gain than those fed low energy and protein levels. On the other hand, Almquist and Amann (1976) 

reported that weight and age at different reproductive performance stage could be considered a genetic 

character. It is worthy to note that growth performance (total and daily gain) in particularly from 

conception to the first 90 days of pregnancy was approximately similar between heifers fed 100% of their 

requirements (R1) and those fed 80% followed by 100% of the feeding allowances (R2) and this result 

greatly due to the phenomenon of compensatory growth. Mantysaari (2001) noticed that marked 

compensatory growth during the last trimester of gestation with growing heifers. They added that heifers 

fed on moderate plan of nutrition during the first two trimesters of gestation and then moved to higher 

level during the last trimester grew significantly faster during the lost trimester than the heifers who had 

received high feeding level throughout the whole gestation period. In support to these results, Choi et al. 

(1997) reported that stair-step feeding (high feeding intensity following lower) of pregnant heifers has 

been increased milk yield postpartum. Furthermore, stair-step feeding increased the differentiation and 
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functional activity of the mammary gland. A possible explanation for enhanced mammary differentiation 

and milk production measured in the compensatory growth pattern associated with stair-step rearing are 

the changes in hormone secretion and enzymatic activities (Park et al., 1988 and 1989).    

Data presented in Table (5) showed that the feed conversion were determined at different stages of 

growth of heifers. Heifers fed R3 ration had a better (P<0.05) feed conversion ratio expressed as the 

amount of intake of DM, TDN or CP to give one kg gain compared to the other treatments. This might be 

attributed to the heifers received 80% feeding level (R3) that appeared to show significant lower in DM, 

TDN and CP intake compared to the other treatments. This is due to the differences in feeding level 

systems, daily gain, digestibility coefficients and feeding values during this period. These results are in 

harmony with those obtained by Shahin (2004), El-Ashry et al. (2008), Etman et al. (2007) and Shahin et 

al.  (2016). 

 

Table (5): Growth performance of growing buffalo heifers fed different experimental rations.  

Item Rations  

R1 R2 R3 

Weight  changes, kg 

  at first service  

  at conception 

  at first 90 days from pregnancy  

Total gain, kg 

  first service to conception 

  first 90 days from pregnancy  

Daily gain, kg 

  first service to conception 

  first 90 days from pregnancy  

Feed conversion: 

  kg DM / kg gain 

  kg TDN / kg gain 

  kg CP / kg gain 

 

347.83 ±10.25 

355.71±12.36 

407.96±18.50 

 

7.94
a 

52.19
a 

 

0.474
a
±0.041 

0.580
a
 ±0.052 

 

15.34
a 

8.99
a 

1.80
a 

 

339.33 ±13.41 

345.67±11.89 

398.37±17.56 

 

6.34
b 

52.70
a 

 

0.454
a
 ±0.028 

0.586
a
 ±0.035 

 

15.19
a 

8.9
a 

1.78
a 

 

349.0±12.86 

352.36±14.11 

399.91±21.52 

 

3.36
c 

47.55
b 

 

0.384
b
±0.023 

0.528
b
 ±0.045 

 

13.06
b 

7.66
b 

1.53
b 

a, b and c: Means in the same row with different superscripts are significant (P< 0.05). 

 

Generally, results in Table (5) showed that heifers received 80% of their allowances till reached 300 

kg live weight and then 100% of allowances till the end of the experiment (R2) had affected positively 

(P<0.05) the total body weight gain and daily gain at both stages of growth compared to those received 

80% of their allowances during the whole experimental period (R3). Consistent with the results here, 

Grummar et al. (1995) demonstrated that a high plane of nutrition during gestation has often failed to 

increase milk production of primiparous cows. The degree and duration of high feeding level and also the 

plane of nutrition before gestation are likely to be important for these results. Additionally, Foldager and 

Sejsen (1991) reported an increase in mammary development and milk production when prepartum (325 

kg BW to calving) daily gain increased from 400 to 600 g daily. A further increase in daily gain (800 g/ 

day) did not improve milk production. In other studies, a high feeding intensity during the last 6, 12 or 24 

weeks before calving had no effect on milk yield (Foldager and Ingvartsen, 1995). A high feeding 

intensity for 24 weeks was, however, associated with decreased postpartum feed intake which is in 

accordance with Grummar et al. (1995) who found a negative effect of high prepartum feeding intensity 

on dry matter intake with no change in milk production. 

Reproductive performance:  

Data regarding the age of heifers at puberty, first service and conception are presented  in Table (6). 

The age at puberty, first service, conception and first 90 days from pregnancy were 428.5, 504.5 and 

504.7 days and 517.3, 571.7 and 594.7 days and 550.8, 602.2 and 624.1 days and 640.8, 692.2 and 714.1 

days, respectively. Heifers fed control rations (R1) attained earlier at puberty, first service and conception 

compared to the other experimental treatments, while heifers fed R3 ration significantly showed the oldest 

ages, with insignificantly differences with respecting the three measured ages. These findings indicated 

pronounced effect of reducing rather than increasing feeding level (Table 5) on age at first service and 

then at conception. These findings agreed well with those obtained by Whitaker et al. (1993), Hall et al. 

(1994), Prasad et al. (1995) and Shahin (2007) who concluded that heifers and different female animals 

fed on low feeding level were significantly older at 1
st
 service than those on the high feeding level.    
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Table (6):   Reproductive performance of growing buffalo heifers fed different experimental 

rations.  

Item Rations 

R1 R2 R3 

Age of heifers, day 

  at puberty 

  at first service  

  at conception 

Interval (day) from: 

  Puberty to first service 

  Puberty to conception 

Number of oestrous cycles from:  

  Puberty to first service 

  Puberty to conception 

Oestrous cycles length (day):  

 

428.50
b
 ±22.81 

517.25
b
 ±26.22 

550.75
b
±25.55 

 

88.75
a 

105.5
a 

 

2.25
c 

3.92
c 

19.71
b 

 

504.49
a
 ±24.22 

571.69
a
 ±36.81 

602.19
a
±35.24 

 

67.20
b 

81.18
c 

 

3.49
b 

5.49
b 

20.21
b 

 

504.74
a
 ±21.82 

594.66
a
 ±25.77 

624.06
a
±25.44 

 

89.92
a 

98.68
b 

 

4.56
a 

6.31
a 

22.10
a 

a, b and c: Means in the same row with different superscripts are significant (P< 0.05). 

 

Interval from puberty to the first service or to conception was significantly (P<0.05) shorter for heifers 

received R2 than those in other treated groups which showed the longest interval. The present results are 

nearly similar to those obtained by Whitaker et al. (1993), Hall et al. (1994), Prasad et al. (1995) and 

Shahin (2007). In this respect, Niekerk et al. (1990) and Freetly and Cundiff (1998) reported that the level 

of feeding of heifers up to mating at 2 years has little effect on their reproductive performance. In support  

to the previous findings, Borghese et al. (1996) found that buffalo heifers fed high level (5.56 MFU/d) 

had a daily gain of 562 g versus 465 g of those fed low level (4.42 MFU/d), and reached puberty 30 days 

earlier. They also reported that it is possible to rear heifers on pasture with obtaining the same 

performances of those reared through the intensive feeding on condition that the daily gain is nearly 600 

g/day. Heifers on pasture realized their reproductive performance with less energy consumption, the best 

feed efficiency and the lowest cost in term of feeding stuff and management. Also, El-Ashry (1992) 

reported that the buffalo heifers fed to cover daily gain of about 450 g (control) in comparison with other 

two group fed on 120 and 135% of the control ration showed that the age at first service were 22.8, 22.8 

and 23.1 months, respectively. The corresponding live weights were 337.9, 356.5 and 358.6 kg. Also, age 

(month) and body weights (kg) at fertile services were 24.9 and 364.9; 24.0 and 364.9 and 23.9 and 367.7, 

respectively, indicating no significant differences neither in age nor in body weight of the different treated 

groups.      

   Oestrous activity  

Number of oestrous cycles from puberty to first service or to conception were significantly (P<0.05) 

the lowest with heifers fed R1, followed by R2, while the heifers fed R3 recorded the highest values. This 

might be attributed to the different feeding lines, which led to different interval from puberty to the first 

service or to conception. On the other hand, average oestrous cycle length was affected significantly by 

feeding levels, being longer in those fed R3, followed by those in R2, while heifers at control (R1) 

recorded the shortest ones, with insignificant differences between those in R2 and R3. These findings are 

nearly similar to those obtained by Whitaker et al. (1993), Hall et al. (1994), Prasad et al. (1995) and 

Shahin (2007) who reported that heifers receiving low feeding level had a significantly longer postpartum 

interval to oestrous than heifers given the high feeding level. In this respect, Niekerk et al. (1990) and 

Freetly and Cundiff (1998) reported that the feeding level of heifers up to mating at 2 years has a little 

effect on their reproductive performance. In general, several factors such as climate, temperature, 

photoperiod, nutrition have been shown to affect the length of oestrous cycle and the degree of heat 

expression.  

Conception and pregnancy rates: 
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Data of conception rate (CR%), number of service per conception (NS/C) and pregnancy rate (PR) of 

buffalo heifers as affected by dietary feeding levels are shown in Table (7). Results indicated that CR of 

the 1
st 

and 2
nd 

service was almost higher for the heifers fed R2 than those in the other treated groups. All 

heifers at different feeding groups were conceived (R1, R2 and R3) after the 3
rd

 service. However, the 

(NS/C) after the 2
nd 

 service was the highest for heifers in R1 group followed by those in R2 group (1.5) 

and then those in R3 group had the lowest number. On the other hand, the (NS/C) after the 2
nd 

 and 3
rd 

 -

service was the highest for those in R1 compared to the other treated groups, while those in R3 recorded 

the lowest values. Results indicated that heifers in R2 and R3 had more beneficial effect regarding the 

reproductive performance compared to the other groups. These may be due to the faster development of 

sex organs with advancing age (El-Feel et al., 1992). On the other hand, the different plan of feeding was 

maintained throughout the rearing period with regarding to the different phases of mammary 

development. It has been found that there is a relationship between the different feeding level,  average 

daily gain, age at puberty, first  service and conception and the rate of mammary growth. Sejrsen et al. 

(1983) and (1998) observed that mammary development was incomplete in cow raised on high feeding 

level. Furthermore, the glands of cows raised on high feeding level were clearly different in shape and 

size from glands of those raised on moderate feeding level (Foldager and Sejrsen, 1991). This may be due 

to the role of the GH-IGF-1 axis because GH is required for mammary development and on the same time 

is affected by feeding level. Circulating levels of GH are reduced by high feeding level and blood GH is 

positively correlated with mammary growth (Sejrsen et al., 1983 and 2000) and exogenous administration 

of GH enhances puberty mammary growth (Sejrsen et al., 1986 and Purup et al., 1983). Most studies 

have also shown that the pre-pubertal period is central for nutritional manipulations of mammary growth. 

Data of pregnancy rate are shown in table (7). The pregnancy rate on the basis of number of conceived 

or total animals in each experimental group was similar in all treated groups. The heifers were examined 

clinically and pattern of embryonic loss from days 28 to 84 of gestation. Results showed that the 

embryonic loss (mortality) was not found for heifers fed different plan of nutrition. Many investigators 

reported similar findings (Diskin et al., 2000, Silke et al., 2002 and Shahin et al., 2012).        

 

CONCLUSION  

 

It could be concluded that feeding growing buffalo heifers at 80% of the feeding allowances according 

to Kearl (1982) till 300 kg live weight and then fed 100% of the allowances to the first 90 days of 

pregnancy was more suitable for productive and reproductive performance. 

 

Table (7): Oestrous and mating performance  of growing buffalo heifers fed different experimental 

rations.  

Item Rations 

R1 R2 R3 

No. of conceived heifers after: 

  1
ST

 service  

  2
rd

 service  

  3
Srd

 service  

Ns/ C after the 2
nd

 service 

Ns/ C after the 3
rd

 service 

Cumulative conception rate % after: 

  1
ST

 service  

  2
rd

 service  

  3
Srd

 service  

No. of heifers to 3 months of preg. 

  Pregnancy rate (%)
*
  

  Pregnancy rate (%)
**

  

No. of heifers embryonic loss 

Embryonic loss (%)
***

     

 

3 

2 

1 

1.8 

1.67 

 

50 

83.33 

100 

6 

100 

100 

0 

0 

 

4 

2 

- 

1.5 

- 

 

50 

100 

- 

6 

100 

100 

0 

0 

 

5 

- 

1 

1.4 

1.33 

 

83.33 

83.33
 

100
 

6 

100 

100 

0 

0 
*On the basis of conceived animals           ** On the basis of total animals   

*** On the basis of conceived animals (No of heifers conceived, not aborted and not calved)                   
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 لعجلاث الجامىص الىامٍ والتىاسلٍ الأداء الإوتاجٍ  -2تأثُز أوظمت مستىي التغذَت  علً : 

 

مىً أحمد السُد فزج
1
مجدٌ عبد الزحمه عُد اللطُف ، 

2
صلاح السُد عطُت ، 

2
و عبد الفضُل عبد الحفُظ جبز 

2
  

 .وسارة الشراعت –مزكش البحىث الشراعُت  –معهد بحىث الإوتاج الحُىاوٍ  -قسم بحىث تغذَت الحُىان -1

 شراعت.وسارة ال –مزكش البحىث الشراعُت  –معهد بحىث الإوتاج الحُىاوٍ  -قسم بحىث تزبُت الجامىص  -2

 

يٍ  2891حٓذف ْزِ انذساعت يعشفت حأرٛش اعخخذاو رلارت يغخٕٚاث غزائٛت يخخهفت نعجلاث انجايٕط انُايٙ حغب يقشساث كٛشل 

ٔبعط يقاٚٛظ انجغى يٍ أٔل  ٔانخُاعهٙانًادة انجافت انًأكٕنت ٔ انًشكباث انغزائٛت انًٓعٕيت ٔانبشٔحٍٛ انًٓعٕو  عهٗ الأداء الإَخاجٙ 

ٔصعج حبعا ٔعُذ أٔل حهقٛحت  انُايٙ .  أعخخذو فٙ ْزِ انذساعت رًاَٛت عشش يٍ نعجلاث انجايٕطانٕٛو الأٔنٗ يٍ انحًم 89حهقٛحت حخٗ 

 :  نهًعايلاث اٜحٛت

ٔاعخًشث  2891%  يٍ الاحخٛاجاث انغزائٛت حغب يقشساث كٛشل 299انًعايهت الأٔنٗ : فٛٓا حُأنج انعجلاث غزاء ٚحخٕٖ عهٗ 

 شبت )كُخشٔل(.حخٗ َٓاٚت انخج

حخٗ ٔصٌ  2891%  يٍ الاحخٛاجاث انغزائٛت حغب يقشساث كٛشل 99انًعايهت انزاَٛت :  فٛٓا حُأنج انعجلاث غزاء ٚحخٕٖ عهٗ 

ٔحغخًش حخٗ َٓاٚت    2891% يٍ الاحخٛاجاث انغزائٛت حغب يقشساث كٛشل 299كجى  رى ٚشحفع يغخٕٖ انخغزٚت إنٗ  099انعجلاث إنٗ 

 انخجشبت.

ٔاعخًشث حخٗ  2891%  يٍ الاحخٛاجاث انغزائٛت حغب يقشساث كٛشل 99يهت انزانزت : فٛٓا حُأنج انعجلاث غزاء ٚحخٕٖ عهٗ انًعا

كجى( فٙ انبحذ الأٔل يٍ انخجشبت انخٙ اعخًشث حخٗ أٔل حهقٛحت رى بذأ انبحذ  201شٕٓس ٔ  6)بًخٕعط ٔصٌ ٔعًش  َٓاٚت انخجشبت.

 كجى  عهٗ انخٕانٙ.  068.9 ,008.00 ,90..06ٕٚو ٔ  186.66 ,1.2.68 ,11..12انزاَٙ ٔكاٌ  

حى خلانٓا دساعت أداء انعجلاث حٛذ ٚخى ٔصٌ انحٕٛاَاث كم  ٕٚو الأٔنٗ يٍ انحًم 89ٔقذ اعخًشث انخجشبت حخٗ ٔصٕل انعجلاث إنٗ 

ٕٚو ٔحى أخز عُٛاث يٍ انغزاء انًأكٕل ٔيٍ سٔد كم حٕٛاٌ نًذة رلاد أٚاو يخخانٛت حٛذ أعخخذو نخقذٚش يعايلاث ْعى انًشكباث  21

 انشياد غٛش انزائب كًشقى داخهٙ.  ٔكاَج أْى انُخائج: خخذاو انغزائٛت انًخخهفت باع

انًعايهت ) 2891%  يٍ الاحخٛاجاث انغزائٛت حغب يقشساث كٛشل 99يجًٕعت انحٕٛاَاث انخٙ غزٚج عهٗ غزاء ٚحخٕٖ عهٗ   عجهج -

فًٛا عذا ٔ انقًٛت انغزائٛت نًجًٕع انًشكباث انغزائٛت ٔ انبشٔحٍٛ انًٓعٕو  نًخخهف انعُاصش انغزائٛتانزانزت( اَخفاض فٙ يعايلاث انٓعى 

 اثٔرنك بانًقاسَت بًجًٕعٔكزنك ححغُج انكفاءة انغزائٛت  ٖ احخز احجاِ عكظ جًٛع انعُاصش انغزائٛت الاخشٖانز يعايم ْعى الأنٛاف

 .(ٔانزاَٛت )انًعايهت الأٔنٗ 2891%  يٍ الاحخٛاجاث انغزائٛت حغب يقشساث كٛشل 299انحٕٛاَاث انخٙ غزٚج عهٗ غزاء ٚحخٕٖ عهٗ 

كٛض كلا يٍ انجهٕكٕص ٔانبشٔحٍٛ انكهٗ ٔالأنبٕٛيٍٛ ٔ ٔانجهٕبٕٛنٍٛ ٔكزنك صاد بٓا انعًش عُذ أٚعا عجهج انًعايهت انزانزت اَخفاظا فٙ حش

 انخهقٛحت انًخصبت. ٔأٔل حهقٛحت 

انحٕٛاَاث بًجًٕعت انزاَٛت بانًقاسَت الأٔنٗ ٔانًعايهت نًجًٕعت ٔ انعًش عُذ أٔل حهقٛحت ٔانخهقٛحت انًخصبت  انٕٛيٙححغٍ يعذل انًُٕ  -

 .نزتانًعايهت انزا

حخٗ  2891% يٍ يقشساث كٛشل 99أٌ ٚقذو نٓا يغخٕٖ غزائٙ بًعذل ًٚكٍ انخٕصٛت بأَّ ٚفعم عُذ ٔظع خطت نخُشأ عجلاث انجايٕط  -

ٕٚو الأٔنٗ يٍ انحًم ٔ ْزا ٚؤدٖ إنٗ ححغٍ يعُٕ٘  89% يٍ يقشساث كٛشل خلال 299كجى رى ٚشفع يغخٕٖ انخغزٚت حخٗ  099ٔصٌ 

  .نهعجلاثهٙ الأداء الإَخاجٙ ٔانخُاعفٙ 

 


