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trus synchronizathod that synchronizes ovulations is 
named briefly as “Ovsynch” (Pursley et al., 1995). The 
study was aimed to evaluate the efficacy of different 
methods of estrus sync
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 In tropical countries like India ticks and tick-borne 
diseases, especially bovine theleriosis, babesiosis and 
anaplasmosis, can cause sudden death of severely infected 
animals. The cattle tick Rhipicephalus (Boophilus) 
microplus is a significant vector of these deadly diseases 
(Ghosh et al., 2015). The most common method for 
controlling tick infestation is to treat the host with synthetic 
acaricides like Arsenic trioxide, organochlorines, 
organophosphates, carbamates, amidines, pyrethroids and 
ivermectins etc.  which kill the associated larvae, nymphs, 
and adults. Although this has limitations due to wide 
spread environmental pollution, increased risk of 
insecticide residue, quick development of resistance and 
parasite reoccurrence (Picinin et al., 2017).

 It has been reported that the topical treatment of 
animals with herbal acaricidal formulations is safe and less 
toxic as compared to synthetic agents (Chen et al., 2019). 
In response to the insecticides residue problems, many 
researchers attempted to develop bioint, acaricidal, and 
larvicidal and which in particular acts against Rhipicephalus 
microplus (Martins, 2006). The main objective of the 
present study was to observe the effect of Citronella oil on 
tick infested cattle on the basis of improvement in 
haemato-biochemical attributes, management of clinical 
manifestations and reduction in tick count.al Dairy Farm 
for providing infrastructure and necessary facilities to 
conduct the research.
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ABSTRACT

 The current study examined data on first reproduction traits of crossbred cows kept at an organized herd of Govind Ballabh Pant University of 
Agriculture and Technology, Pantnagar (Uttarakhand) spread over a 30-year period (1990-2019). The effect of numerous genetic and non-genetic 
factors on first reproduction traits, as well as their genetic control, was evaluated using mixed model least-square analysis. The performance records 
with respect to first reproduction traits viz., age at first calving (AFC), first dry period (FDP), first service period (FSP) and first calving interval (FCI) 
were collected during from 529 animals sired by 79 bulls. The least square means for AFC, FDP, FSP and FCI were 1170.62 ± 31.50 days, 115.90 ± 
19.84 days, 263.94 ± 3.40 days and 513.00 ± 22.60 days, respectively. The results of the analysis of variance revealed that the period of birth 
significantly influenced AFC (P<0.05) and FSP (P<0.01). Differences were statistically significant for the random effect of sire on AFC (P<0.05). 
Genetic groups significantly influenced FSP (P<0.05). The magnitude of heritability estimates were low for AFC, FDP, FSP and FCI ranging from 
0.11 ± 0.03 to 0.18 ± 0.04. The genetic correlations were positive between FDP and FSP, FCI and FDP and FSP and FCI while negative genetic 
correlation was observed between AFC with FDP, FSP and FCI. The significant and positive genetic correlation between FSP and FCI suggested that 
selection for improvement in FSP will also improve FCI. Low heritability estimates were indicative of the presence of less additive genetic variance 
showing a significant role of management and environment in enhancing performance of reproduction traits for better gains in herd improvement.

Keywords: Crossbred cattle, Correlation, Heritability, First reproduction traits

GENETIC ANALYSIS OF REPRODUCTION TRAITS IN CROSSBRED CATTLE

1 1 1 1 1SIMRAN KAUR*, A.K. GHOSH , D. KUMAR , R.S. BARWAL , B.N. SHAHI  and SUNIL KUMAR
Department of Animal Genetics & Breeding, College of Veterinary Sciences,

Lala Lajpat Rai University of Veterinary and Animal Sciences, Hisar-125004, Haryana.
1
Department of Animal Genetics & Breeding, College of Veterinary and Animal Sciences,

G.B. Pant University of Agriculture and Technology, Pantnagar-263145, Uttarakhand.

Received: 11.09.22; Accepted: 18.03.2023

 In the 1980s and 1990s, India had witnessed a white 

revolution, owing largely to an increase in milk production 

ascribed primarily to crossbred cows. To improve the 

genetic potential of milk production, indigenous cows 

(Bos indicus) were crossed with exotic (Bos taurus) bulls. 

The overall goal was to combine the milk output potential 

of exotic breeds with the sustainability and disease 

resistance qualities of indigenous breeds in their crossbred 

progenies (Kaur et al., 2023). Today, India is the world’s 

leading producer of milk, with an annual output of 221.06 

million tonnes and 29.91% milk is contributed by 

crossbred cows while only 10.35% milk is shared by 

indigenous cows to the total milk production (Anonymous, 

2021-22), i.e., why the selection programs involving 

crossing of native animals with exotic breeds is considered 

as a viable option. The aim of selection programs in most 

nations has recently been shifted to increase fertility in 

lactating animals (Shetkar et al., 2022). The ability of dairy 

cow to reproduce is influenced by both genetic and non-

genetic factors. However, genetic variations are important 

for breed development (Birhanu et al., 2015). Furthermore, 

an animal’s performance records should be corrected for 

classifiable non-genetic sources of variance, which 

directly prevent genetic potential from being recognized, 

thereby impeding reliable estimation of genetic parameters. 

Production efficiency is essentially determined by three 

processes: female production, reproduction, and growth of 

offspring (Kumar et al., 2018). Reproduction is economically 

significant because it induces lactation in dairy cattle, 

decreases reproductive diseases and maximizes profitability 

through prompt calf crop (Valsalan et al., 2022).  Under 

Indian conditions, impaired fertility in crossbred cows is a 

serious problem, as it is the primary reason for involuntary 

culling of crossbreds. Female fertility is characterized by a 

variety of traits, and it can be challenging to identify the 

trait that best identifies the reproduction trait. However, it 

is more cost-effective to use heifer traits, such as age at first 

service and age at first calving, as an early indicator of 

evaluating reproductive performance (Kumar et al., 2017). 

Maintaining a high level of production and enhancing 

genetic gain in dairy herds require accurate genetic 

evaluation of the animals (Vinothraj et al., 2016). The 

development of appropriate selection criteria for dairy 

cattle is also predicated on knowledge of genetic factors. 

Heritability and correlations are the major genetic factors 

needed for animal breeding studies as well as for designing 

and implementing actual animal breeding programs (Dev 

and Dahiya, 2018). Heritability estimation is fundamental 

to evaluating breeding values and response to selection 

and to ascertaining management strategies (Ali et al., 

2019). Important reproduction traits must be improved in 
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trus synchronizathod that synchronizes ovulations is 
named briefly as “Ovsynch” (Pursley et al., 1995). The 
study was aimed to evaluate the efficacy of different 
methods of estrus sync
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Fig. 1. Lateral view of ribs (13 numbers) of left side of adult female 
Bule bull (Boselaphus tragocamelus)
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 In tropical countries like India ticks and tick-borne 
diseases, especially bovine theleriosis, babesiosis and 
anaplasmosis, can cause sudden death of severely infected 
animals. The cattle tick Rhipicephalus (Boophilus) 
microplus is a significant vector of these deadly diseases 
(Ghosh et al., 2015). The most common method for 
controlling tick infestation is to treat the host with synthetic 
acaricides like Arsenic trioxide, organochlorines, 
organophosphates, carbamates, amidines, pyrethroids and 
ivermectins etc.  which kill the associated larvae, nymphs, 
and adults. Although this has limitations due to wide 
spread environmental pollution, increased risk of 
insecticide residue, quick development of resistance and 
parasite reoccurrence (Picinin et al., 2017).

 It has been reported that the topical treatment of 
animals with herbal acaricidal formulations is safe and less 
toxic as compared to synthetic agents (Chen et al., 2019). 
In response to the insecticides residue problems, many 
researchers attempted to develop bioint, acaricidal, and 
larvicidal and which in particular acts against Rhipicephalus 
microplus (Martins, 2006). The main objective of the 
present study was to observe the effect of Citronella oil on 
tick infested cattle on the basis of improvement in 
haemato-biochemical attributes, management of clinical 
manifestations and reduction in tick count.al Dairy Farm 
for providing infrastructure and necessary facilities to 
conduct the research.
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