
 

~ 1551 ~ 

The Pharma Innovation Journal 2023; 12(7): 1551-1554 

  
 
 
 
 
 
 

 

 

 
ISSN (E): 2277-7695 

ISSN (P): 2349-8242 

NAAS Rating: 5.23 

TPI 2023; 12(7): 1551-1554 

© 2023 TPI 

www.thepharmajournal.com  

Received: 18-04-2023 

Accepted: 30-06-2023 

 

Abhishek Joshi 

Department of Livestock 

Production and Management, 

Sardarkrushinagar Dantiwada 

Agricultural University, Gujarat, 

India 

 

RS Udawat 

Department of Livestock 

Production and Management, 
Rajasthan University of 

Veterinary and Animal Sciences, 

Bikaner, Rajasthan, India 

 

Rajesh Mohta 

Department of Livestock 

Production and Management, 
Rajasthan University of 

Veterinary and Animal Sciences, 

Bikaner, Rajasthan, India 

 

Ambika Choudhary 

Department of Animal Genetics 

and Breeding, Rajasthan 

University of Veterinary and 

Animal Sciences, Bikaner, 

Rajasthan, India 

 

Anil Harsh  

Department of Animal Genetics 

and Breeding, Rajasthan 

University of Veterinary and 

Animal Sciences, Bikaner, 

Rajasthan, India 

 

JB Patel 

Department of Livestock 

Production and Management, 

Sardarkrushinagar Dantiwada 

Agricultural University, Gujarat, 

India 

 

 

 

 

 

 

 

 

 

Corresponding Author: 

Abhishek Joshi 

Department of Livestock 

Production and Management 

Sardarkrushinagar Dantiwada 

Agricultural University, Gujarat, 

India 

 

 

 

 

 

 

 

 

 
 

 

Effect of age at first calving on productive herd life, 
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Abstract 
Kankrej cattle at an organised farm were studied to determine the effect of age at first calving on 

productive herd life, longevity, and lifetime calf production. This study examined the history sheets of 

Kankrej cattle spread over a period of 15 years (2001-2015) at Livestock Research Station, 

Sardarkrushinagar Dantiwada Agricultural University, Sardarkrushinagar, Gujarat, located in semi-arid 

Banaskantha District of North Gujarat region with longitude 72.59º East and latitude 24.35º North. The 

least-square mean for productive herd life (days), longevity (days), number of calves born to each cow, 

number of female calves born to each cow and number of female calves reaching milking herd from each 

cow were 1351.99±114.55, 2592.56±115.02, 3.21±0.25, 1.56±0.17 and 1.09±0.14, respectively. It was 

observed that age at first calving had no significant effect on the productive herd life, longevity, number 

of calves born per cow, number of female calves born per cow, number of female calves reaching 

milking herd per cow. 

 

Keywords: Age at first calving, herd life, longevity, Kankrej, calf production 

 

Introduction 

Dairy cattle are continuously developing at a slower rate through selective breeding in order to 

preserve long-term qualities. An animal breeder's ultimate objective is to maximise return for 

each unit of input used over a cow's lifespan. Based on lifetime performance, the whole 

production of dairy cows is taken into account. The calf crop, lifetime milk output, and herd 

replacement are all impacted by longevity. A long productive life raises the percentage of 

highly developed animals in the herd, decreases the need for herd replacement, and lowers 

replacement costs (Asker et al., 1954) [4]. From an economic standpoint as well as for breed 

development, dairy cattle's longevity is a crucial trait (Plowman and Gaalaas, 1960) [25]. It is 

crucial to research how the age at first calving (a nongenetic factor) affects productive herd 

life, longevity, and lifetime calf production traits in Kankrej cattle because there is a lack of 

knowledge regarding the impact of age at first calving on these traits, especially in cattle from 

the semi-arid region of North Gujarat.  

 

Materials and Methods 

The relevant data for the present investigation generated over a period of 15 years (2001-2015) 

were collected from the history sheets and pedigree sheets maintained at Livestock Research 

Station, Sardarkrushinagar, Dantiwada Agricultural University, Sardarkrushinagar, Gujarat 

which was initially set up to evaluate production potential of Kankrej Cattle a native breed of 

Gujarat state. The breeding data collected were used to calculate certain parameters viz. the 

productive herd life, longevity, and lifetime calf production of each Kankrej cattle. The traits 

under study were defined as follows: 

 

(a) Productive herd life 

It is defined as the number of days in milk from the date of first calving to the date of disposal. 

 

(b) Longevity 

It is defined as number of days from the date of birth to date of disposal of cows from herd 

either due to culling or death. 
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(c) Lifetime calf production traits 

The number of calves born to each cow, number of female 

calves born to each cow during its lifetime and number of 

female calves reached to the milking herd that is survival to 

their age at first calving from each cow in its lifetime were 

included. The age-at-first calving groups of Kankrej cattle 

were created by using the class interval of 150 days in order 

to evaluate the influence of age-at-first calving on genetic 

parameters. Animals were categorised into following 5 

groups: 

A1: Less than 1001 days 

A2: 1001 to 1150 days 

A3: 1151 to 1300 days 

A4: 1301 to 1450 days 

A5: Above 1451 days 

 

To investigate the effect of above-mentioned factor that is age 

at first calving, on the productive herd life, longevity and 

lifetime calf production in Kankrej cattle, the data were 

analysed by least squares analysis of variance techniques with 

the Harvey statistical model (1990). 

 

Results and Discussion 

The least squares means and their standard error were 

estimated for different age at first calving groups for each 

trait. The results of present study have been presented in 

Table 1 and discussed objective-wise. 

 

(a) Effect of age at first calving on productive herd life 

The age at first calving was found non-significant effect on 

productive herd life in the present study of Kankrej cattle. 

Similar results were reported by Dickerson and Chapman 

(1940) [9] in crossbred, Alim (1957) [2] in Buffalo, El-Barbary 

(1983a) [11] in Egyptian cow, Camacho et al. (1985) [7] in 

Brahman cow, Mahdy (1994a) [22] in Egyptian buffalo, 

Bhattacharjya et al. (2000) [6] in Tharparkar, Ram and 

Goswami (2005) [31] in Tharparkar, Abbas and Sachdeva 

(2008) [1] in Sahiwal, Kumar et al. (2009) [21] in Hariana, 

Updahyay et al. (2015) [30] in Sahiwal. 

Significant effect of age at first calving on productive herd 

life was also reported by Singh and Sinha (1960) [29] in 

Tharparakar, Aroeira et al. (1977) [3] in Gir and Nellore, 

Hibner and Krzywda (1981) [15] in Polish Black and White 

Lowland cattle, Muresan et al. (1986) [24] in Holstein Friesian, 

Dentine et al. (1987) [8] in Holstein Friesian, Durocq et al. 

(1988) [10] in dairy cow, Ponce de Leon and Guzman (1988) 
[26] Holstein Friesian, Sahota and Gill (1990) [28] in Sahiwal, 

Rogers et al. (1991) [27] in Jersey, Gahlot et al. (2001) [12] in 

Tharparkar, Atrey et al. (2005) [5] in Frieswal, Kumar (2007) 
[19] in Hariana, Jakhar et al. (2010) [17] in Harian, Kumar et al. 

(2014) [20] in Frieswal, Goshu et al. (2014) [13] in Holstein 

Friesian. 

The study also showed that cows that calved at a younger age 

were more likely to have higher milk yields, which may 

suggest that the age at first calving has an effect on 

productivity. It was, however, not found statistically 

significant that this effect had an impact on herd productivity, 

meaning nutrition and genetics probably played a greater role. 

 

(b) Effect of age at first calving on longevity 

In the present study a non-significant effect of age at first 

calving on longevity of Kankrej cow was observed. Similar 

results were reported by Asker et al. (1954) [4] in Egyptian 

cattle and Egyptian buffalo, Singh and Sinha (1960) [29] in 

Tharparkar, Ibeawuchi (1993) [16] in Wadara (Shuwa), 

Bhattacharjya et al. (2000) [6] in Tharparkar, Abbas and 

Sachdeva (2008) [1] in Sahiwal, Kumar et al. (2009) [21] in 

Hariana, Jakhar et al. (2010) [17] in Hariana, Goshu et al. 

(2014) [13] in Holstein Friesian, Upadhyay et al. (2015) [30] in 

Sahiwal.  

On the other hand, a significant effect of age at first calving 

on longevity was reported by Hibner and Krzywda (1981) [15] 

in Poland Black and White Lowland Cattle, Ponce de Leon 

and Guzman (1988) [26] Holstein Friesian, Mahdy (1994a) [22] 

in Egyptian buffaloes, Gahlot et al. (2001) [12] in Tharparkar, 

Ram and Goswami (2005) [31] in Tharparkar, Kumar (2007) [19] 

in Hariana, Kumar et al. (2014) [20] in Frieswal. 

This could be due to the fact that cows from the same genetic 

pool were used in this study, and so the effect of age at first 

calving on longevity of Kankrej cow was likely 

overshadowed by the effects of genetics. 

 

(c) Lifetime calf production traits  

(i) Effect of age at first calving on the number of calves 

born per cow 

In the present study a non-significant effect of age at first 

calving on number of calves born per cow of Kankrej cow 

was observed. Similar results were reported by Dickerson and 

Chapman (1940) [9] in Cattle, Singh and Sinha (1960) [29] in 

Tharparkar, Atrey et al. (2005) [5] in Frieswal, Ram and 

Goswami (2005) [31] in Tharparkar, Abbas, and Sachdeva 

(2008) [1] in Sahiwal. 

On the other hand, significant effect of age at first calving on 

number of calves born per cow were reported by Mukherjee 

and Tomar (1996) [23] in Brown Swiss cross, Kumar et al. 

(2009) [21] in Hariana, Jakhar et al. (2010) [17] in Hariana, 

Goshu et al. (2014) [13] in Holstein Friesian. 

In other words, the cow's genetics, the environment in which 

it is raised, and the quality of care it receives are more 

influential in determining how many calves it can produce 

over the course of its lifetime, rather than when it first calves. 

 

(ii) Effect of age at first calving on number of female 

calves born per cow: In the present study a non-significant 

effect of age at first calving on number of female calves born 

per cow of Kankrej cow was observed. Similar results were 

observed by Kumar (1997) [18] in crossbred, Atrey et al. 

(2005) [5] in Frieswal, Abbas and Sachdeva (2008) [1] in 

Sahiwal, Kumar et al. (2009) [21] in Hariana, Goshu et al. 

(2014) [13] in Holstein Friesian. 

On the other hand, significant effect of age at first calving on 

number of female calves born per cow was reported by 

Mukherjee and Tomar (1996) [23] in Brown Swiss cross, Ram 

and Goswami (2005) [31] in Tharparkar, Jakhar et al. (2010) [17] 

in Haryana. 

It is also possible that the different age groups of cows had 

different genetic backgrounds and thus may have produced 

different gender ratios. 
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Table 1: The least Squares Means and standard error for PHL, L, NC, NFC & NFRMH across different groups of age at first calving (non 

genetic factor) 
 

Age at first calving n 
Mean±S.E. 

PH L NC NFC NFRMH 

A1 7 1874.37±365.75 2819.26±367.27 4.23c±0.82 2.38±0.54 2.27±0.45 

A2 43 1351.19±161.16 2438.24±161.83 3.24ab±0.36 1.54±0.24 0.90±0.20 

A3 79 1341.03±128.50 2558.36±129.04 3.27b±0.29 1.65±0.19 1.07±0.16 

A4 69 1281.88±140.52 2653.74±141.11 3.04a±0.31 1.35±0.21 0.78±0.17 

A5 53 911.47±158.25 2493.16±158.91 2.24a±0.35 0.89±0.23 0.42±0.19 

Means with different superscripts differed significantly (p<0.01) in a row; PHL = Productive herd life, L= Longevity, n = Number of 

observations, NC = Number of calves born per cow, NFC = Number of female calves born per cow, NFRMH = Number of female calves 

reaching milking herd per cow. 
 

(iii) Effect of age at first calving on the number of female 

calves reaching milking herd per cow 

In the present study, a non-significant effect of age at first 

calving on number of female calves reaching the milking herd 

per cow of Kankrej cow was observed. Similar results were 

reported by Kumar (1997) [18] in crossbred, Atrey et al. (2005) 

[5] in Frieswal, Ram and Goswami (2005) [31] in Tharparkar, 

Abbas and Sachdeva (2008) [1] in Sahiwal, Kumar et al. 

(2009) [21] in Hariana, Goshu et al. (2014) [13] in Holstein 

Friesian. 

On the other hand, significant effect of age at first calving on 

number of female calves reaching milking herd per cow was 

reported by Mukherjee and Tomar (1996) [23] in Brown Swiss 

cross, Jakhar et al. (2010) [17] in Hariana. 

Factors such as nutrition and breed can play a larger role in 

the number of female calves that reach the milking herd than 

age at first calving. This is because nutrition can affect the 

health of the cow and her calf, while breed can affect the size 

and vigor of the calf. Both of these factors can have a larger 

impact on the number of female calves that reach the milking 

herd than age at first calving. 

 

Conclusion 

Kankrej cattle having age at first calving less than 1000 days 

may be selected for higher productive herd life, longevity and 

lifetime calf production. 

It may be concluded from the present investigation that age at 

first calving plays a very important role for selection of 

productive animals. 

 

Acknowledgment 

The authors are graceful to The Research Scientist, Livestock 

Research Station, S.K. Nagar for providing the necessary 

facilities to carry out this study. 

 

References 

1. Abbas M, Sachdeva GK. Effect of genetic and non-

genetic factors on productive herd life and longevity in a 

herd of Sahiwal cows. Indian Journal of Animal 

Sciences. 2008;42(2):136-138. 

2. Alim KA. Effect of first calving on length of productive 

herd life, yield and rate of reproduction in the buffalo. 

Indian Journal of Dairy Science. 1957;10:1-5. 

3. Aroeira JADC, Silva HM, Fontes LR, Sampaio IBM. 

Age at first calving, length of reproductive life and life 

expectancy in Zebu cows. Arquivos da escola de 

Veterinaria da Universidade Federal de Minas Geras. 

1977;29(3):301-309. 

4. Asker AA, Ragab MT, Hilmy SA. Longevity in Egyptian 

cattle and buffaloes. Indian Journal of Dairy Science. 

1954;7:135-138. Cited by Youssef and Asker (1959).  

5. Atrey RK, Singh H, Sharma RK. Factors affecting the 

productive herd life, longevity and lifetime calf 

production traits in Frieswal cattle. Indian Journal of 

Animal Sciences. 2005;75(10):1172-1175. 

6. Bhattacharjya T, Kumar P, Joshi JD. Lifetime traits in 

Tharparkar cattle. Indian Journal of Animal Sciences. 

2000;70(5):535-536. 

7. Camacho J, Bolanos H, Arroyo R, Ortiz F. Reproduction 

and longevity in a herd book of Brahman herd. 

Asociacion Latinoamericana de Production Animal. 

1985;18:165-166. 

8. Dentine MR, McDaniel BT, Norman HD. Evaluation of 

sires for traits associated with herd life of grade and 

registered Holstein cattle. Journal of Dairy Science. 

1987;70(12):2623-2634. 

9. Dickerson GE, Chapman AB. Study on effect of age at 

first calving on productive herd life. Proc. American 

Association of Animal Production. 3rd Annual Meet; 

c1940. p. 52. 

10. Durocq V, Quass RL, Pollok EJ, Casella G. Length of 

productive life of dairy cows II Variance component 

estimation and sire evaluation. Journal of Dairy Science. 

1988;71:3071-3079. 

11. El-Barbary ASA. Some factors effecting longevity in 

Egyptian native cows. Indian Veterinary Journal. 

1983;60(11):890-893. 

12. Gahlot GC, Pant KP, Barahat NK. Longevity and lifetime 

performance of Tharparkar cows. Indian Journal of 

Animal Sciences. 2001;71(4):391-393. 

13. Goshu G, Singh H, Petersson KJ. Effect of non-genetic 

factors on herd life, selective value and its components in 

Holstein Friesian cows. Indian Journal of Animal 

Sciences. 2014;84(1):50-53. 

14. Harvey WR. User’s guide of LSMLMW and MIXMDL 

PL2 version Mixed Model Least squares and maximum 

likelihood computer programme, 4255, Mumford Drive, 

Columbus, Ohio, 43220, USA; c1990. 

15. Hibner A, Krzywda J. The effect of age at first calving on 

the fertility and longevity of cows. Medycyna 

Weterynaryjna. 1981;37(1):31-34. 

16. Ibeawuchi IA. Longevity and milk production efficiency 

of Wadara (Zebu) cattle in the semi-arid region of 

Nigeria. East African Agricultural and Forestry Journal. 

1993;59(1):11-17. 

17. Jakhar GS, Singh R, Malik CP, Rajkumar. Factors 

affecting productive herd life, longevity and lifetime calf 

production traits in Hariana cattle. Indian Journal of 

Animal Sciences. 2010;80(12):1251-1253. 

18. Kumar A. Evaluation of crossbred cattle for selective 

value. M.Sc. (Agri.) Thesis (Unpublished). Rajasthan 

Agricultural University, Bikaner, Rajasthan; c1997. 

https://www.thepharmajournal.com/


 
 

~ 1554 ~ 

The Pharma Innovation Journal https://www.thepharmajournal.com 
19. Kumar A. Longevity and productive herd life of Hariana 

cattle. Indian Veterinary Journal. 2007;84(1):51-53. 

20. Kumar A, Kumar S, Singh U, Beniwal BK. Factors 

affecting herd life and total calf production in Frieswal 

cows. Indian Journal of Animal Research. 

2014;48(2):159-161. 

21. Kumar A, Singh U, Khanna AS, Singh RP. Genetic and 

non-genetic variability in selective value of Hariana 

cows. Indian Journal of Animal Sciences. 

2009;79(4):388-391. 

22. Mahdy AE. Lifetime performance in Egyptian buffalo. 

Alexandria Journal of Agricultural Research. 

1994;39(3):69-82. 

23. Mukherjee K, Tomar SS. Genetic analysis of selective 

value and its components in a herd of Brown Swiss 

crosses. Indian Journal of Animal Sciences. 

1996;66(7):738-741. 

24. Muresan G, Velea C, Bud I, David V, Muresan S, 

Draganescu C, et al. Influence of age at first calving on 

length of life and productive life in Friesian cows. In: 

Tech Bull 15, Bulletin de first Academic des Science 

Agricoles et Forestieres, Romania; c1986. p. 253-259. 

25. Plowman RD, Gaalaas RF. Heritability estimates of 

longevity in Holstein Friesian cattle. Journal of Dairy 

Science. 1960;43(6):877-878. 

26. Ponce de Leon R, Guzman M. Genetics and 

environmental factors effecting long term production and 

longevity in Holstein breed. Cuban Journal of 

Agricultural Sciences. 1988;22(1):9-15. 

27. Rogers GW, Hargrove GL, Cooper JB, Norman HD. 

Management and genetic influences on survival in Jersey. 

Journal of Dairy Science. 1991;74:279-285. 

28. Sahota RS, Gill GS. Relative lifetime performance for 

economic efficiency in different grades of dairy cattle. 

Indian Journal of Dairy Science. 1990;43(4):512-514. 

29. Singh ON, Sinha NC. Effect of AFC on milk production, 

reproduction and longevity of Tharparkar cattle. Indian 

Journal of Dairy Science. 1960;13:163-169. 

30. Upadhyay A, Sadana DK, Gupta AK, Singh A, Shivahre 

PR. Effect of genetic and phenotypic parameters on 

lifetime performance traits in Sahiwal cattle. Indian 

Veterinary Journal. 2015;92(1):58-61.  

31. Goswami TK, Bhar R, Jadhav SE, Joardar SN, Ram GC. 

Role of dietary zinc as a nutritional immunomodulator. 

Asian-Australasian Journal of Animal Sciences. 2005 

Apr 20;18(3):439-52. 

https://www.thepharmajournal.com/

