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Abstract 
The present investigation was undertaken to study the effect of 

winter and spring seasons on growth performance of male and female Nili 
Ravi buffalo calves. The various observations pertaining to male and female 
calf birth weight, date of birth, calf No., initial age in days from the start of 
fortnightly body weight (F0) and subsequently fortnightly body weights (F1 
to F6) during winter and spring seasons were recorded. The average daily 
weight gain (F1 to F6), of 766.66, 281.33, 352.66, 505.33, 246.0 and 
308.68 g in female calves in spring and average daily weight gain (F1 to 
F5) of 394.66, 288.66, 552.66, 410.66 and 782.0 g in winter season was 
recorded. The average daily weight gain (F1 to F5) of 436.66, 237.33, 
422.00, 330.66 and 628.66 g in male calves during winter and average daily 
weight gain (F1 to F6) of 360, 440, 716.66, 314.66, 475.33 and 558.0 g 
during winter-spring was recorded. It was concluded that the overall mean 
of calf birth weight was 35.45 kg. The mean birth weight of buffalo calves 
was 35.00 kg for females and 35.92 kg for males. The birth weight of male 
calves was higher than the birth weight of female calves. The average body 
weight gain per animal was higher during spring months as compared to 
winter months. 
 
Keywords: Growth performance, Nili Ravi buffalo calf, Birth weight, 
Spring season, Winter season. 

1. Introduction 
India’s livestock sector is one of the largest in 

the world comprising 56.7% of world’s buffaloes, 
12.5% cattle, 20.4% small ruminants, 2.4% camel, 
1.4% equine, 1.5% pigs and 3.1% poultry population 
(DADF, 2012). India contributes 16-17% of world’s 
milk that comes from its 304 million bovine 
populations (DADF, 2012). Some studies have 
documented effects of climate change and adaptation 
on livestock systems in several agricultural regions 
(Nardone et al., 2010; Thornton and Herrero, 2014; 
Weindl et al., 2015; Rojas-Downing et al., 2017). 
However, compared with crops, there has been little 
research on the potential impacts of climate change on 
livestock (Porter et al., 2014). More so, research on 
livestock in Asia in general is often neglected in 
agricultural research (Thornton et al., 2009; Musemwa 
et al., 2012). Buffaloes are mostly concentrated in 
South East Asian countries with most elite dairy breeds 
like Murrah and Nili Ravi found in India. The 
productivity of Murrah buffalo undergoes seasonal 
changes and it has been established that the 
productivity is affected both directly and indirectly by 
climatic extremes (West, 2003). Wolfenson and Roth 
(2019) describe how hot summer conditions disrupt 
several reproductive processes, resulting in a 

pronounced depression of conception rate in dairy 
animals worldwide. When body temperature reaches 
40°C a strong impairment of reproductive processes 
such as disruption of oocyte developmental 
competence, attenuated embryonic growth and early 
embryonic death due to impairment of hormone 
secretion, alteration of ovarian follicular growth 
dynamics, suboptimal development of the corpus 
luteum, and attenuated uterine endometrial responses 
may occur. The few studies on water buffalo have dealt 
with impacts and adaptation to climate change related 
heat stress on breeding and health (Yadav et al., 2016), 
physiological functions (Bernabucci et al., 2010) and 
milk production (Upadhyay et al., 2010; Kumar et al., 
2015). Understanding perceptions can be useful in 
conjunction with scientific knowledge systems and 
communicating environmental and climate change 
related policies (Arunrat et al., 2017; Burnham and Ma, 
2017). Furthermore, climate risk perceptions can serve 
as predictors of future adaptation strategies and options 
(Mercado, 2016; Mase et al., 2017). The effects of 
climate change on the health of farm animals have not 
been studied in depth. However, it can be assumed that 
as in the case of humans, climate change, in particular 
global warming, is likely to greatly affect the health of 
farm animals, both directly and indirectly. Direct 
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effects include temperature-related illness and death, 
and the morbidity of animals during extreme weather 
events. Indirect impacts follow more intricate pathways 
and include those deriving from the attempt of animals 
to adapt to thermal environment or from the influence 
of climate on microbial populations, distribution of 
vector-borne diseases, host resistance to infectious 
agents, feed and water shortages, or food-borne 
diseases. The objective of the present investigation was 
to study the effect of winter and spring seasons on 
growth performance of male and female Nili Ravi 
buffalo calves. 
 
2. Materials and Methods 

The Nili-Ravi is one of the important buffalo 
breeds of India with its home tract in Gurdaspur, 
Amritsar and Ferozepur districts of Punjab i.e. along 
with the international border of Pakistan. Due to the 
non-availability of pure and superior breeding bulls in 
the tract, farmers face constraint in breeding their 
Buffaloes. To preserve the important germplasm of 
Nili-Ravi buffalo in India, Sub-campus of Central 
Institute for Research on Buffaloes was established on 
1st December, 1987 at Bir Dosanjh, Nabha in Punjab by 
acquiring land and other facilities from the Government 
of Punjab for research on improvement of Nili-Ravi 
buffalo. The CIRB, sub campus, Nabha was identified 
as one of the centers for research work under the 
Network Programme on buffaloes for Nili-Ravi breed. 
As the only organized farm of Nili-Ravi breed in India, 
Central Institute for Research on Buffaloes, sub-
Campus, Nabha is contributing to conservation and 
improvement of this fine breed of buffalo. The date of 
calving/date of birth, sex of the calf, calf no., birth 
weight of the calf, initial age of the calf in days from 
which the fortnightly body weight (F0) was started and 
after that the fortnightly body weight (F1, F2, F3, F4, 
F5 and F6) was recorded. The calf morbidity and 
mortality was recorded as and when occurred. The sick 
animals were treated by an experienced veterinarian 
employed at ICAR-CIRB, Sub campus, Nabha and the 
history of sick and dead calves during the experimental 
period and the treatment given to them was recorded. 
Standard concentrate mixture containing 20% crude 
protein and 70% TDN was prepared from available 
feed ingredients and was used during the study period 
as the concentrate supplement for the buffalo herd 
across the Institute. The experimental animals were fed 
as per the nutrient requirements of buffaloes (Paul and 
Lal, 2010). To speed up the development of rumen and 
early initiation of microbial fermentation, the calves 
were offered calf starter and green grass from second 
week of life itself. The whole milk was provided to the 
calf @ 2.5, 2.5, 3.0, 3.50, 3.50, 3.00, 3.00, 2.00, 1.50, 
1.50, 1.00, 0.50, 0.00 kg during 1st to 13th week of age; 
and the calf starter was given to the calf @ 0.00, 0.05, 
0.10, 0.20, 0.40, 0.60, 0.70, 0.80, 1.00, 1.20, 1.30, 1.40 
and 1.70 kg during 1st to 13th week of age, respectively. 
Total quantity of daily milk offered to calves was 

divided into two equal volumes and offered twice daily 
at 05.00 and 17.00 h. The calf starter contained 22% 
Crude Protein and 70-75% Total Digestible Nutrients 
and was formulated based on the locally available feed 
resources. All animals were fed in groups throughout 
the experimental period. Fresh water was made 
available to every dam round the clock and all the 
animals had free access to a daily supply of palatable 
drinking water sufficient for their needs. Troughs were 
cleaned and maintained regularly. The quality of water 
was monitored regularly as water needs, if not 
adequately fulfilled, can lead to rapid deterioration of 
animal health and welfare. With regard to temperature 
of drinking water, the temperature of drinking water 
has only a slight effect on drinking behavior and animal 
performance. All possible efforts were made to provide 
fresh drinking water to the animals. As far as a choice 
of water temperature is concerned, the dairy animals 
prefer to drink water with moderate temperatures (17-
28°C) rather than cold or hot water (Andersson, 1987; 
Lanham et al., 1986; Wilks et al., 1990). For the 
purpose of studying the effect of season on growth 
performance of Nili Ravi male and female calves the 
whole year was divided into four seasons namely, 
winter (November to January), spring (February to 
April), summer (May to July) and autumn (August to 
October). However, the only data for the winter and 
spring seasons was available. Calves were weighed 
fortnightly before the morning feeding to monitor their 
growth performance. 
 
3. Results and Discussion 
 
3.1 Spring Season  

The data pertaining to female calf birth weight, 
date of birth, sex, calf No., initial age in days on 
25.01.2016 i.e. from the start of fortnightly body 
weight (F0) and subsequently fortnightly body weights 
(F1 to F6) during spring season is given in Table 1. 
 
3.1.1 Female Calves 

Sixteen female calves were born between 
01.11.2015 to 21.01.2016, having a total body weight 
of 574.8 Kg with an average body weight of 35.92 Kg 
per animal. The average initial age on dated 25.01.2016 
was 44.56 days. The total body weight of 16 calves on 
dated 25.01.2016 was 873.5 Kg with an average body 
weight of 54.59 Kg. The date of 25.01.2016 was taken 
as the starting date for the weighing of fortnightly body 
weight (F1 to F6). The total body weight (Kg) in F1 to 
F6, was 1057.5, 1125, 1209.6, 1331, 1390 and 1464.15 
kg, with an average body weight (kg) of 66.09, 70.3, 
75.60, 83.18, 86.87 and 91.50. The total fortnightly 
body weight gain (Kg) in F1 to F6 was 11.5, 4.22, 5.29, 
7.58, 3.69 and 4.63 (Kg), with an average daily weight 
gain of 766.66, 281.33, 352.66, 505.33, 246.0 and 
308.68 g. The average daily weight gain varied between 
246.0 to 766.66 g. In the present study, large variations 
in the average daily weight gain per day were reported  
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Table 1: Spring effect on growth performance of Nili Ravi female calves 

 
S. 
No 

Calf 
No. 

Sex DOB Birth 
Wt 
(Kg) 

Initial 
age (D) 
on 
25.01.16 

Initial 
B. Wt. 

Fort nightly body weight 

 F0: 
25.1.16 

F1: 
10.2.16 

F2: 
25.2.16 

F3 
12.3.16 

F4 
28.3.16 

F5 
13.4.16 

F6 
30.4.16 

1 558 F 01.11.15 42 85 72 74.3 82 90.15 95 96 102.5 
2 559 F 05.11.15 26 80 58 62 68 79 88 94 95.1 
3 560 F 09.11.15 25 76 52 60 62 64.4 71 75.1 76.5 
4 563 F 19.11.15 39 66 68 77 82 84.75 88 101.4 104.2 
5 564 F 21.11.15 38 64 65 81 83 90 101 102 107.3 
6 565 F 29.11.15 30 56 61 88 92 87 95 101 108.7 
7 567 F 30.11.15 37 55 59 80 81 91.3 94 107 94.3 
8 568 F 09.12.15 34 46 54 78 79 80 88 91 101.4 
9 569 F 12.12.15 33.3 43 54 58.6 63 69 97 77.9 81.2 
10 570 F 25-12-15 36.5 30 46 53 58 62 68 73.6 84.3 
11 571 F 26.12.15 42.5 29 58 68 74 79 86 88.2 96.55 
12 572 F 29.12.15 39 26 51 64 68 73 80 85 91.15 
13 573 F 29.12.15 37 26 44 52 61 70 73 79.8 87.5 
14 574 F 02.01.16 37.5 23 52 61 62 69 78 81.75 84.8 
15 576 F 21.01.16 38 4 41 51.6 55 60 64 70 79 
16 577 F 21.01.16 40 4 38.5 49 55 61 65 66.25 69.65 
Total Body Weight (Kg) 574.8 713 873.5 1057.5 1125 1209.6 1331 1390 1464.15 
Average Body Weight (Kg) 35.92 44.56 54.59 66.09 70.31 75.60 83.18 86.87 91.50 
Total Fortnightly B Wt Gain 
(Kg) 

   11.5 4.22 5.29 7.58 3.69 4.63 

Average BWG/d g    766.66 281.33 352.66 505.33 246.00 308.66 

 
which could be due to large difference in the age of 
individual animal, taken as average initial age on 
25.01.2016. The study further observed that the animals 
were offered concentrate feed in group which might 
have led to the uneven feeding of the animals resulting 
in reduced nutrient intake of the animals. Similarly, 
calves provided access to higher volumes of milk early 
in life can double their nutrient intake compared with 
those fed amounts equivalent to approximately 10% of 
BW, and these calves are able to gain more weight 
compared with restricted-fed counterparts. Higher milk 
intakes also result in improved feed conversion 
efficiencies during the preweaning period (Diaz et al., 
2001; Khan et al., 2007), as young animals 
preferentially make use of available nutrients to 
maintain vital body functions and only those nutrients 
in excess of what is required for maintenance can be 
used for tissue gain and skeletal growth (NRC, 2001). 
Conventional feeding practices (i.e., limiting milk 
intake) leave calves hungry and compromise growth, 
health, welfare, and future milk production.  
 
3.2 Winter Season 

The data pertaining to female calf birth weight, 
date of birth, calf No., initial age in days on 02.11.2015 
i.e. from the start of fortnightly body weight (F0) and 
subsequently fortnightly body weights (F1 to F5) 
during winter season is given in Table 2. 

 
3.2.1 Female Calves 

Twenty four female calves were born between 
22.07.2015 to 26.10.2015, with a total body weight of 
825.4 Kg and an average body weight of 34.39 Kg per 

animal. The average initial age on dated 02.11.2015 
was 52.33 days. The total body weight of 24 female 
calves on dated 02.11.2015 was 1199.1 Kg with an 
average body weight of 49.96 Kg per animal. The date 
of 02.11.2015 was taken as the starting date for the 
weighing of fortnightly body weights (F1 to F5). The 
total body weight (Kg) in F1 to F5, was 1341.2, 1384.9, 
1644, 1792 and 2073.5, with an average body weight 
(kg) of 55.88, 60.21, 68.50, 74.66, and 86.39. The total 
 

 
Fig 1: Clustered Column Diagram. 

 
Fig 2: Marker Line Diagram. 
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Table 2: Winter effect on growth performance of Nili Ravi female calves 

 
S.No Calf 

No. 
Sex DOB Birth Wt 

(Kg) 
Initial age (D) 
on 2.11.15 

Initial B. 
Wt. 

Fort nightly body weight 

 F0: 
2.11.15 

F1: 
18.11.15 

F2: 
4.12.15 

F3 
20.12.15 

F4 
5.1.16 

F5 
21.1.16 

1 531 F 22.07.15 39 99 67 75.5 80 100 104 120 
2 532 F 23.07.15 35.4 98 65 71.2 72 83 95 105 
3 533 F 28.07.15 35.2 93 64.2 67.2 74.05 80 87 96 
4 534 F 02.08.15 35 90 73.4 81 83 86 96 113 
5 535 F 15.08.15 38 77 54.75 56 68.2 73 80 88 
6 536 F 16.08.15 28 76 56 63.5 66 76 84 97 
7 539 F 23.08.15 17.5 69 41 50 51.15 55 61 74 
8 540 F 29.08.15 41 63 58.7 65.1 66 83 92 106 
9 541 F 31.08.15 31 62 47.6 51.3 52.9 64 66 73 
10 542 F 03.09.15 37.5 59 46.75 54.6 58 63 71 82 
11 543 F 06.09.15 29.8 56 53.3 60.2 69.8 72 75 83 
12 545 F 12.09.15 37.5 50 50.7 53.5 55.75 63 68 75 
13 546 F 13.09.15 38 49 51.6 57.8 63 75 83 95 
14 547 F 13.09.15 39.1 49 47.5 55.2 56.55 60 68 81 
15 548 F 18.09.15 31.6 43 44.85 50.6 55.5 66 67 85 
16 549 F 23.09.15 27 39 35.55 41 51.6 53 55 70 
17 550 F 24.09.15 34 38 45.25 53.1 58.25 66 68 70 
18 551 F 26.09.15 35.3 36 51 58.2 60.21 71 83 94 
19 552 F 28.09.15 33 34 39.5 42 49.35 55 63 72 
20 553 F 05.10.15 37 27 45 48.3 57.7 63 68 82 
21 554 F 12.10.15 39 20 44.25 53 55 67 77 93 
22 555 F 20.10.15 37.4 12 41.3 47.2 50.1 64 68 81.5 
23 556 F 21.10.15 32 11 34.9 37 42 46 51 61 
24 557 F 26.10.15 37.1 6 40 48.7 49 60 62 77 
Total Body Weight (Kg) 825.4 1256 1199.1 1341.2 1384.9 1644 1792 2073.5 
Average Body Weight (Kg) 34.39 52.33 49.96 55.88 60.21 68.50 74.66 86.39 
Total Fortnightly B Wt Gain 
(Kg) 

   5.92 4.33 8.29 6.16 11.73 

Average BWG/d g    394.66 288.66 552.66 410.66 782.00 

 
fortnightly body weight gain in F1 to F5 was 5.92, 
4.33, 8.29, 6.16 and 11.73 (Kg), with an average daily 
weight gain of 394.66, 288.66, 552.66, 410.66 and 
782.0 g, respectively. The average daily weight gain 
varied between 288.66 to 782.0 g.  
 
3.3 Winter Season 

The data pertaining to male calf birth weight, 
date of birth, calf No., initial age in days on 02.11.2015 
i.e. from the start of fortnightly body weight (F0) and 
subsequently fortnightly body weights (F1 to F5) 
during winter season is given in Table 3. 
 
3.3.1 Male Calves 

During 22.07.15 to 29.09.2015, twenty two male 
calves were born, with a total body weight of 811.1 Kg 
and an average body weight of 36.86 Kg per animal. 
The average initial age on dated 02.11.2015 was 65.22 
days.  

The total body weight of 22 male calves on 
dated 02.11.2015 was 1205.1 Kg with an average body 
weight of 57.38 Kg per animal.  

The date of 02.11.2015 was taken as the starting 
date for the weighing of fortnightly body weights (F1 to 
F5). The total body weight (Kg) in F1 to F5, was 
1406.3, 1417.25, 1624, 1733 and 1940.4, with an 
average body weight (kg) of 63.92, 67.48, 73.81, 78.77 
and 88.2. 

 
Fig 3: Clustered Column Diagram. 

 

 
Fig 4: Marker Line Diagram. 

 
The total fortnightly body weight gain in F1 to 

F5 was 6.55, 3.56, 6.33, 4.96 and 9.43 (Kg), with an 
average daily weight gain of 436.66, 237.33, 422.00, 
330.66 and 628.66 g. The average daily weight gain 
varied between 237.33 to 628.66 g.  
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Table 3: Winter effect on growth performance of Nili Ravi Male calves 

 
S.No Calf 

No. 
Sex DOB Birth 

Wt 
(Kg) 

Initial age 
(D) on 
2.11.15 

Initial 
B. Wt. 

Fort nightly body weight 

 F0: 
2.11.15 

F1: 
18.11.15 

F2: 
4.12.15 

F3 
20.12.15 

F4 
5.1.16 

F5 
21.1.16 

1 551 M 22.07.15 40.5 100 76 85 87.75 89 99 107 
2 552 M 25.07.15 48.6 97 72.2 81 86 87 99 108 
3 553 M 28.07.15 31 94 63 68.2 73.2 68 72 91 
4 554 M 29.07.15 47.1 93 76.5 82 85.3 100 103 115 
5 555 M 07.08.15 45.3 85 58.7 64.2 66.55 71 74 81 
6 556 M 10.08.15 34 82 58 66 67.4 70 75 84 
7 557 M 15.08.15 42.5 77 63.2 68.2 70 73 83 90 
8 558 M 17.08.15 38.5 75 58 61.2 67.48 76 71 90 
9 559 M 20.08.15 38 72 63.2 70.6 75 85 86 106 
10 561 M 25.08.15 38.7 67 63.8 69.6 71 80 83 97 
11 562 M 31.08.15 36.2 61 64 74.3 79.1 80 86 92 
12 563 M 01.09.15 31.8 60 47 54 56 62 65 76 
13 564 M 02.09.15 36.2 60 57.38 59 62 70 75 86 
14 565 M 02.09.15 37.6 60 61.3 71 74 80 83 84.4 
15 566 M 08.09.15 32.2 53 45 57.4 62.75 73 76 85 
16 567 M 10.09.15 36 51 47 49 54 63 71 78 
17 568 M 10.09.15 33 51 54.75 60.5 62 75 78 95 
18 569 M 12.09.15 36 49 46.5 55.2 56 58 60 62 
19 570 M 16.09.15 36 45 53 62.3 63.7 82 88 104 
20 571 M 23.09.15 29 38 41.3 47.8 50.3 54 68 55 
21 573 M 28.09.15 32.5 33 49.75 54.8 59.2 71 78 92 
22 574 M 29.09.15 30.4 32 42.9 45 56 57 60 62 
Total Body Weight (Kg) 811.1 1435 1205.1 1406.3 1417.25 1624 1733 1940.4 
Average Body Weight (Kg) 36.86 65.22 57.38 63.92 67.48 73.81 78.77 88.2 
Total Fortnightly B Wt Gain 
(Kg) 

   6.55 3.56 6.33 4.96 9.43 

Average BWG/d g    436.66 237.33 422.00 330.66 628.66 
 

 
Fig 5: Two Dimensional Cylindrical Clustered Column 

Diagram. 
 

 
Fig 6: Line Diagram. 

 
3.4 Winter-Spring Season 

The data pertaining to male calf birth weight, 
date of birth, calf No., initial age in days on 02.11.2015 
i.e. from the start of fortnightly body weight (F0) and 
subsequently fortnightly body weights (F1 to F6) 
during winter-spring season is given in Table 4. 
 
3.4.1 Male Calves 

Fifteen male calves were born during 
05.10.2015 to 02.12.2015, having a total body weight 
of 518.1 Kg with an average body weight of 34.54 Kg 
per animal. The average initial age on dated 24.12.2015 
was 45.66 days. The total body weight of 16 calves on 
dated 24.12.2015 was 805 Kg with an average body 
weight of 53.66 Kg. The date of 24.12.2015 was taken 
as the starting date for the weighing of fortnightly body 
weight (F1 to F6). The total body weight (Kg) in F1 to 
F6, was 886, 985, 1146.2, 1217, 1323.45 and 1449 kg, 
with an average body weight (kg) of 59.06, 65.66, 
76.41, 81.13, 88.23 and 96.6. The total fortnightly body 
weight gain (Kg) in F1 to F6 was 5.4, 6.6, 10.75, 4.72, 
7.13 and 8.37 (Kg), with an average daily weight gain 
of 360, 440, 716.66, 314.66, 475.33 and 558.0 g. The 
average daily weight gain varied between 314.66 to 
716.66 g. Calf birth weight is one of the important 
factors in a successful animal breeding program due to  
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Table 4: Winter and spring effect on growth performance of Nili Ravi Male calves 

 
S.No Calf 

No. 
Sex DOB Birth 

Wt 
(Kg) 

Initial age 
(D) on 
24.12.15 

Initial B. 
Wt. 

Fort nightly body weight 

 F0: 
24.12.15 

F1: 
9.1.16 

F2: 
25.1.16 

F3 
10.2.16 

F4 
26.2.16 

F5 
14.3.16 

F6 
30.3.16 

1 575 M 05.10.15 32 79 69 74 83 99 107 114 128 
2 576 M 08.10.15 36 76 71 81 91 103 107 115 129 
3 578 M 23.10.15 32.7 61 55 58 64 76 83 90 104 
4 579 M 26.10.15 32.4 58 53 62 67 74.2 76 85 96 
5 580 M 27.10.15 31.5 57 42 48 58 62 67 68.3 70 
6 581 M 01.11.15 32 53 61 65 60 88 93 97.5 107 
7 582 M 03.11.15 40.5 51 56 58 72 84 90 97 105 
8 583 M 07.11.15 39 47 56 63 70 81 88 100 108 
9 584 M 19.11.15 35 35 46 51 61 78 70 81 84 
10 585 M 19.11.15 29 35 46 49 59 60 65 74.7 78 
11 586 M 20.11.15 34 34 53 60 70 83 93 103 116 
12 587 M 24.11.15 49 30 54 58 60 62 65 67 72 
13 588 M 30.11.15 35 24 50 52 48 56 63 66.65 70 
14 589 M 01.12.15 28 23 49 57 66 75 78 86.7 93 
15 590 M 02.12.15 32 22 44 50 56 65 72 77.6 89 
Total Body Weight (Kg) 518.1 685 805 886 985 1146.2 1217 1323.45 1449 
Average Body Weight (Kg) 34.54 45.66 53.66 59.06 65.66 76.41 81.13 88.23 96.6 
Total Fortnightly B Wt Gain 
(Kg) 

   5.4 6.60 10.75 4.72 7.13 8.37 

Average BWG/d g    360 440 716.66 314.66 475.33 558.0 
 
its strong influence on survival rate and growth 
performance. In the present study, the overall mean of 
calf birth weight was 35.45 kg. The mean birth weight 
of buffalo calves was 35.00 kg for females and 35.92 
kg for males. Therefore, the birth weight of male calves 
was higher than the birth weight of female calves. This 
result was in agreement with those of earlier reports 
(Legaulth and Touchberry, 1962; Ahunu et al., 1997; 
Bayram et al., 2000; Jain et al., 2000; Kocak et al., 
2007; Lateef, 2007; Orenga et al., 2009; Akdag et al., 
2011; Reynolds et al., 1980). In the present study, the 
average daily body weight gain (BWG) of female 
calves in spring season was 410.1 g and during winter, 
the average daily BWG of female calves was 404.77 g. 
The average daily BWG of female calves was higher 
during spring as compared to winter season. In the case 
of male calves, the average daily BWG was 342.55 g 
during winter months. The average daily BWG of 
female calves was 477.44 g during winter-spring 
months. 
  

 
Fig 7: Two Dimensional Clustered Column Diagram. 

 

 
Fig 8: Marker Line Diagram. 

 

 
Fig 9: A view of calf shed at CIRB, Nabha, showing 

small animals are unable to eat. 
 
The overall average daily BWG of female calves 

was 407.43 g and those of male calves was 409.99 g, 
with an overall daily average BWG of 408.71 g in male 
and female calves. In the present study, the overall 
average daily BWG of 408.71 g in male and female 
calves was reported. This result was in agreement with 
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that of Rashid et al. (2013); Abbas et al. (2017) who 
also reported that buffalo calves weaned at the 8th, 10th 
and 12th week displayed similar growth rates (387-401 
g/day) up to the age of 12 weeks. However, the overall 
average daily BWG reported in the present study was 
lower than earlier reports. Azim et al. (2011) has 
reported an average growth rate of 520 g/day in buffalo 
calves weaned at day 45 and offered early weaning 
diets. Abdullah et al. (2013) also reported that the 
average daily gain of buffalo calves fed whole milk at 

10% of body weight up to day 56 and weaned at 120 
days was 457 g/day. 

 
4. Conclusion 

It was concluded that the overall mean of calf 
birth weight was 35.45 kg. The mean birth weight of 
buffalo calves was 35.00 kg for females and 35.92 kg 
for males. The birth weight of male calves was higher 
than the birth weight of female calves. The average 
body weight gain per animal was higher during spring 
months as compared to winter months. 
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