
140

Veterinary Internal Medicine. Ettinger S J, Feldman E C, Cote E 
th(Edt). (8  Edn.), Elsevier publications. pp.1712-1728.

Chetboul, V., Lefebvre, H.P., Pinhas, C., Clerc, B., Boussouf, M. and 
Pouchelon, J.L. (2003). Spontaneous feline hypertension: 
clinical and echocardiographic abnormalities, and survival rate. 
J. Vet. Intern. Med. 17(1): 89-95.

Cole, L.P., Jepson, R., Dawson, C. and Humm, K. (2020). Hypertension, 
retinopathy, and acute kidney injury in dogs: A prospective 
study. J. Vet. Intern. Med. 35(4): 1340-1347.

Grauer, G.F. (2009). Diagnosis, management of hypertension, proteinuria 
in dogs with chronic kidney disease. DVM News magazine. p. 
76.

Hamilton, W.F., Pund, E.R., Slaughter, R.F., Simpson Jr, W.A., Colson, 
G.M., Coleman, H.W. and Bateman, W.H. (1939). Blood pressure 
values in street dogs. Am. J. Physiology-Legacy Content. 
128(2): 233-237.

Karunanithy, M., Thakur, N. and Dey, S. (2021). Prevalence of renal 
disorders in dogs of Bareilly area of Uttar Pradesh, India. Biol. 
Rhythm Res. 52(1): 116-126.

Katz, J.I., Skom, J.H., Wakerlin, G.E., Graham, L., Keith, B. and Speer, 
R. (1957). Pathogenesis of spontaneous and pyelonephritic 
hypertension in the dog. Circ. Res. 5(2): 137-143.

Lee, J.S. and Hyun, C.B. (2009). Hypertensive cardiomyopathy in a 
Pomeranian dog complicated with chronic kidney disease. J. 
Vet. Clin. 26(2): 170-175.

Littman, M.P., Robertson, J.L., Bovee, K.C. (1988). Spontaneous 
systemic hypertension in dogs: five cases (1981-1983). J. Am. 
Vet. Med. Assoc. 193(4): 486-494.

McCubbin, J.W. and Corcoran, A.C. (1953). Arterial pressures in street 
dogs: incidence and significance of hypertension. Proc. Soc. 
Exp. Biol. Med. 84(1): 130-131.

Meenu, B. (2020). Study of obesity on blood pressure in dogs. M. V. Sc. 
Thesis submitted to Guru Angad Dev Veterinary Animal 
Sciences University, Ludhiana.

Michell, A.R. and Bodey, A.R. (1994). Canine hypertension. Proceedings, 
American College of Veterinary Medicine. pp. 502-505.

Misbach, C., Gouni, V., Tissier, R., Trehiou Sechi, E., Petit, A.M.P., Carlos 
Sampedrano, C., Pouchelon, J.L. and Chetboul, V. (2011). 
Echocardiographic and tissue Doppler imaging alterations 
associated with spontaneous canine systemic hypertension. J. 
Vet. Intern. Med. 25(5): 1025-1035.

Mosier, J.E. (1989). Effect of aging on body systems of the dog. Vet. 
Clin. North Am. Small Anim. 19(1): 1-12.

Mylonakis, M.E., Saridomichelakis, M.N., Lazaridis, V., Leontides, 
L.S., Kostoulas, P. and Koutinas, A.F. (2008). A retrospective 

study of 61 cases of spontaneous canine epistaxis (1998 to 
2001). J. Small Anim. Pract. 49(4): 191-196.

Nicolle, A.P., Carlos Sampedrano, C., Fontaine, J.J., Tessier Vetzel, D., 
Goumi, V., Pelligand, L., Pouchelon, J.L. and Chetboul, V. 
(2005). Longitudinal left ventricular myocardial dysfunction 
assessed by 2D colour tissue Doppler imaging in a dog with 
systemic hypertension and severe arteriosclerosis. J. Vet. Med. 
Series. A 52(2): 83-87.

Palmieri, V., Bella, J.N., Arnett, D.K., Roman, M.J., Oberman, A., 
Kitzman, D.W., Hopkins, P.N., Paranicas, M., Rao, D.C. and 
Devereux, R.B. (2001). Aortic root dilatation at sinuses of 
valsalva and aortic regurgitation in hypertensive and normote-
nsive subjects: The Hypertension Genetic Epidemiology 
Network Study. Hypertension. 37(5): 1229-1235.

Perez-Sanchez, A.P., Del-Angel-Caraza, J., Quijano-Hernandez, I.A., 
Barbosa-Mireles, M.A. (2015). Obesity-hypertension and its 
relation to other diseases in dogs. Vet. Res. Commun. 39(1): 45-
51.

Priyanka (2010). Clinicopathological evaluation of dogs with 
hypertension. M.V.Sc. Thesis submitted to Tamil Nadu 
Veterinary and Animal Sciences University, Madras.

Remillard, R.L., Ross, J.N. and Eddy, J.B. (1991). Variance of indirect 
blood pressure measurements and prevalence of hypertension in 
clinically normal dogs. Am. J. Vet. Res. 52(4): 561-565.

Scansen, B.A., Vitt, J., Chew, D.J., Schober, K.E. and Bonagura, J.D. 
(2014). Comparison of forelimb and hindlimb systolic blood 
pressures and proteinuria in healthy Shetland sheepdogs. J. Vet. 
Intern. Med. 28(2): 277-283.

Singla G. (2015). Studies on the prevalence and therapeutic management 
of hypertension in dogs. MVSc Thesis submitted to Guru Angad 
Dev Veterinary and Animal Sciences University, Ludhiana.

Snyder, P.S., Sadek, D. and Jones, G.L. (2001). Effect of amlodipine on 
echocardiographic variables in cats with systemic hypertension. 
J. Vet. Intern. Med. 15(1): 52-56.

Stepien, R.L. (2017). Blood Pressure Measurement In: Textbook of 
Veterinary Internal Medicine. Ettinger S J, Feldman E C, Cote E 

th(eds). (8  Edn.), Elsevier publications. pp. 1095-1103.

Thiruselvame, P. (2002). Study of blood pressure in dogs. MVSc. Thesis 
submitted to Tamil Nadu Veterinary and Animal Sciences 
University, Madras.

Tilley, L.P. (1992). Essentials of canine and feline electrocardiography, 
rd(3  Edn.), Lea and Febiger, Philadelphia.

Valtonen, M.H. and Oksanen, A. (1972). Cardiovascular disease and 
nephritis in dogs. J. Small Anim. Pract. 13(12): 687-697.

141

 India is blessed with huge livestock population 
accounting 536.76 million; produced 198.4 million tones 
milk, 8.6 million tones meat, 36.76 million kg. wool along 
with hair, hides and pelts during 2019-20. Cattle play vital 
role in livestock production system contribute 36.04% of 
total livestock, 48.71% of milk, 3.59% of meat, and other 
by-products during 2019-20 (Basic Animal Husbandry 
Statistics, 2020). Contribution of livestock sector to total 
gross value added (GVA) and of agricultural and allied 
sector GVA was 6.17% and 30.87%, respectively at current 
prices during 2020-21 (Basic Animal Husbandry 
Statistics, 2020). Livestock provides livelihood to two-
third of the rural population and employment to about 
8.8% Indian population (Singh et al., 2020a). Therefore, 
livestock are considered as “moving banks” because of 
their potentiality to dispose off during emergencies and in 
cases of landless agricultural laborers many times it is the 
only capital resource they possess (Dash S., 2017 and 
Suthar et al., 2019). Basically, milk production depends on 
four dimensions of animal husbandry practices i.e., 
breeding, feeding, health-care and management practices. 
Overall economic return from individual animal depends 
upon various performance traits and management of 
production and reproduction is of utmost importance for 
successful dairying. (Meena et al., 2015; Meena et al., 
2017). Any impairment in normal reproductive function 
results into infertility or sterility of animal, leading to 
economic losses due to widening of dry period and inter 
calving interval, reducing calving and lactation during 

lifetime of animal in addition to culling of about 18-40% of 
cattle and buffalo (Meena et al., 2016). Frequent drought 
episode in the Western part of Rajasthan i.e., once in 3-4 
years (Dutta et al., 2015) adversely affects animal 
husbandry. The Western arid region of Rajasthan is 
dominated by “Tharparkar” cattle, one of the most 
important indigenous milch breed of cattle. Productive and 
reproductive performance of Tharparkar cattle were 
estimated at different farms in India. Kishore et al. (2016) 
estimated lactation length, lactation milk yield, 300 days 
milk yield and milk yield per day of lactation length in 
Tharparkar cattle were 279.19 ± 3.271 days, 2021.08 ± 
42.806 kg, 1970.32 ± 33.044 kg and 7.45 ± 0.088 kg, 
respectively. Mishra et al. (2017) estimated days to reach 
peak yield, peak yield, lactation milk yield, lactation 
length and milk yield per day of lactation length were as 
43.38 ± 0.66 days, 12.71 ± 0.13 kg, 2261.28 ± 37.26 kg, 
294.93 ± 2.58 days and 7.62 ± 0.10 kg, respectively. Age at 
first calving, service period, gestation period, dry period 
and inter-calving period were 1769.07 ± 29.80, 117.53 ± 
2.39, 281.62 ± 0.37, 105.03 ± 2.09 and 399.97 ± 2.44 days, 
respectively were assessed by Mishra et al. (2018). 
Drought has both primary and secondary effects on 
livestock concern with shortage of water, lack of 
availability of good quality and quantity feed, especially 
green fodder. The unavailability or insufficient amount of 
drinking water for livestock has negative impact on all 
performance indices and it may result in food insecurity, 
especially for smallholder farmers in developing countries 
(Akinmoladun et al., 2019). Keeping above facts in view, a 

SUMMARY

 The present study was conducted to access the productive and reproductive performance of indigenous cattle in severe drought prone districts 
of Rajasthan. A total of 300 livestock owners were selected from 20 villages of 10 tehsils of 5 districts of Rajasthan. Data on seven productive and 
reproductive performance traits of 434 indigenous cattle from 300 livestock owners were collected through structured interview schedule and results 
were as; average daily milk yield (lt.) 7.17±2.58, peak yield (lt.) 9.84±2.17, lactation length (months) 9.39±1.59, dry period (months) 3.11±0.82, age 
at first calving (years) 3.56±0.65, inter-calving interval (months) 14.94±1.89 and conception rate (times) 1.84±0.65. The results showed that average 
daily milk yield and peak yield were higher compared to national average of indigenous cattle whereas a short lactation length along with longer dry 
period, higher age at first calving and longer inter-calving interval were observed. Frequent drought episode resulted in shortage of fodder adversely 
affect the production and reproduction of cattle in term of low milk yield and poor conception. It can be suggested that fodder preservation and 
scientific animal husbandry practicesto be promoted for high productive and reproductive performance of cattle.

Keywords: Cattle, Performance Indices, Field level, Drought
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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 
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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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study was undertaken to explore the productive and 
reproductive performance of indigenous cattle managed 
by livestock owners in field conditions.

METHODOLOGY

 The present study was purposively conducted in five 
severe drought prone districts of Rajasthan i.e., Barmer, 
Jodhpur, Jaisalmer, Jalore and Sirohi where reoccurrence 
of drought was once in every three years. Two tehsils from 
each district and two villages from each tehsil were 
selected randomly. After the selection of the villages, a 
preliminary survey was conducted using the Participatory 
Rural Appraisal (PRA) tool in the selected villages to know 
the total number of livestock owners who engaged in 
livestock farming from generation to generation. Based on 
PRA survey, 15 livestock owners were selected randomly 
from each village who possess livestock for their 
livelihood. Livestock owners were asked seven performance 
indices viz., average daily milk yield, peak yield, lactation 
length, dry period, age at first calving, inter-calving 
interval and conception rate for a cow at-least calved twice 
at their farm. Thus, data of 434 indigenous cattle from 300 
livestock owners were collected, subjected to descriptive 
statistics using MS Excel 2019 and results were presented 
as average and distribution of cattle population on 
performance level based on mean and standard deviation.

RESULTS AND DISCUSSION

 The status of productive and reproductive performance 
of indigenous cattle was ascertained and results obtained 
are presented in the following sub-heads:

i. Average daily milk yield (liters/day/cattle)

 Milk yield of the dairy animals is very important in 
showing the performances of the animals. The milk yield is 
the main output which has economic significance in 
animal husbandry. Data presented in Table 1 show that 
average daily milk yield for cattle was 7.17 ± 2.58 
lit./day/cattle ranging from 4 to 12 litres of milk per day. It 
was observed that 58.76% of cattle were medium milk 
yielder ranging 4.59 to 9.75 litres of milk per day followed 

by low (23.04 %) and high (18.20 %) milk yielder, were 
producing less than 4.59 litres and more than 9.75 litres of 
milk per day, respectively. This finding is contrary to the 
findings of Meena et al. (2015) and Singh et al. (2021). It 
may be contributed to the fact that the larger study area was 
home tract of elite milch breed ‘Tharparker’ is known for 
its milk production.

ii. Peak yield (liters/cattle)

 The data present in Table 1 indicate that the average 
peak yield of cattle was 9.84 ± 2.17 lit./cattle and peak 
yield ranged from 7 to 15 litres of milk per cattle. Further, it 
was recorded that 71.43 per cent of cattle were medium 
peak yielder ranging 7.67 to 12.01 litres of milk followed 
by low (17.28 %) and high (11.29 %) peak yielder, were 
producing less than 7.67 litres and more than 12.01 litres of 
milk, respectively. Similar finding was observed by Meena 
et al. (2017).

iii. Lactation length

 The optimum lactation length of the cattle is one of 
the best indicators in the performances of the dairy 
animals. The present investigation from Table 1 reveals 
that average lactation length of cattle was 9.39±1.59 
months per cattle and lactation length ranged from 7 to 12 
months. It was analyzed that 72.12% of cattle had medium 
lactation length i.e., 7.8 to 10.98 months whereas 20.28% 
had long lactation length (>10.98 months) and 7.60% had 
short lactation length (<7.8 months). These findings are 
supported by Singh et al. (2021).

iv. Dry period

 The dry period is the most important phase of a 
cattle’s lactation cycle. During this phase, cattle udder is 
prepared for the next lactation. It is visible from the Table 1 
that average dry period of cattle was 3.11 ± 0.82 months. 
The shortest dry period was observed as 1.5 months and up 
to 5 months as maximum. It was reported that large 
numbers of cattle fell under medium and long dry period 
i.e., 38.25 and 36.18%, respectively and about one fourth 
(25.58%) of cattle fell under short dry period. This finding 

Table 1. Productive and reproductive performance of cattle in drought prone area (N=434)

Sl. No. Performance Traits Average Range Distribution of cattle on performance level

    Low (%) Medium (%) High (%)

1. Average Daily Milk Yield (Lit.) 7.17±2.58 4-12 23.04 (<4.59) 58.76 (4.59-9.75) 18.20 (>9.75)

2. Peak Yield (Litres)  9.84±2.17 7-15 17.28 (<7.67) 71.43 (7.67-12.01) 11.29 (>12.01)

3. Lactation Length (Months)  9.39±1.59 7-12 7.60 (<7.8) 72.12 (7.8-10.98) 20.28 (>10.98)

4. Dry Period (Months)  3.11±0.82 1.5-5 25.58 (<2.29) 38.25 (2.29-3.93) 36.18 (>3.93)

5. Age at First Calving (Year)  3.56±0.65 2.5-5 8.07 (<2.91) 78.80 (2.91-4.21) 13.13 (>4.21)

6. Inter-calving Interval (Months)  14.94±1.89 12-18 30.64 (<13.05) 53.69 (13.05-16.83) 15.67 (>16.83)

7. Conception Rate  1.84±0.65 1-3 30.18 (1) 55.76 (2) 14.06 (3)
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is in corroboration with that of Meena et al. (2017).

v. Age at first calving

 The age of the animal at first calving is very important 
for high production in life time. Lower the age at first calving, 
better the performances of dairy animals. In the present 
study from Table 1, it was observed that the average age at 
first calving of cattle was 3.56 ± 0.65 years/cattle. Early 
and late ages at first calving were 2.5 years and 5 years, 
respectively. Further analysis showed that 78.80% of cattle 
had medium age at first calving i.e., 2.91 to 4.21 years 
followed by late (>4.21years) and early (<2.91years) age 
at first calving i.e., 13.13 and 8.07%, respectively. The 
above finding is in consonance with the earlier findings of 
Dhami et al. (2018).

vi. Inter-calving interval

 This is the period between two successive calving. It 
is more profitable to have at least one calf for every 12 
months in cattle. More calving interval will result in less 
number of calvings in life time and overall milk production 
of cattle will also be decrease in a life cycle. The data 
present in Table 1 show that the average inter-calving 
interval of cattle was 14.94 ± 1.89 months/cattle. Inter-
calving interval of cattle observed in study area was 
ranging from 12 to 18 months. About half (53.69 %) of 
cattle population had medium calving interval from 13.05 
to 16.83 months followed nearly one third (30.64 %) cattle 
population had short calving interval (<13.05 months) and 
15.67 per cent of cattle production had long calving 
interval i.e., more than 15.67 months. These findings are in 
conformity with Kumar et al. (2015) and Singh et al. (2020b).

vii. Conception rate/ Service per conception

 It was observed from Table 1 that the conception rate 
of cattle was 1.84 ± 0.65 times/cattle. Further, it was 
evaluated that 30.18 per cent, 55.76 per cent and 14.06 per 
cent of cattle were conceived in one, two and three 
services, respectively. This finding is contrary to the 
findings of Singh et al. (2021) who reported conception 
rate 2.57 ± 0.73 times/cattle.

CONCLUSION

 The study can be concluded that average daily milk 
yield and peak yield were higher than the national average 
for cattle in this region. It may be contributed to the fact 
that the larger study area was home tract of elite milch 
breed 'Tharparker', is known for its milk production. 
Although, short lactation length along with longer dry 
period, higher age at first calving and longer inter-calving 
interval in comparison to scientific standards were noticed. 
Frequent drought episode resulted in shortage of fodder 
adversely affecting the production and reproduction of 
cattle in term of low milk yield and poor conception. The 
ultimate goal is to increase lifetime production by decrease 

in the number of services per conception and shorten 
calving interval of cow. It can be suggested that fodder 
preservation practices to be promoted in the region. There 
is need for shifting traditional practices, largely depend on 
pasturegrazing, to scientific animal husbandry for optimal 
harvesting of untapped potential.
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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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study was undertaken to explore the productive and 
reproductive performance of indigenous cattle managed 
by livestock owners in field conditions.

METHODOLOGY

 The present study was purposively conducted in five 
severe drought prone districts of Rajasthan i.e., Barmer, 
Jodhpur, Jaisalmer, Jalore and Sirohi where reoccurrence 
of drought was once in every three years. Two tehsils from 
each district and two villages from each tehsil were 
selected randomly. After the selection of the villages, a 
preliminary survey was conducted using the Participatory 
Rural Appraisal (PRA) tool in the selected villages to know 
the total number of livestock owners who engaged in 
livestock farming from generation to generation. Based on 
PRA survey, 15 livestock owners were selected randomly 
from each village who possess livestock for their 
livelihood. Livestock owners were asked seven performance 
indices viz., average daily milk yield, peak yield, lactation 
length, dry period, age at first calving, inter-calving 
interval and conception rate for a cow at-least calved twice 
at their farm. Thus, data of 434 indigenous cattle from 300 
livestock owners were collected, subjected to descriptive 
statistics using MS Excel 2019 and results were presented 
as average and distribution of cattle population on 
performance level based on mean and standard deviation.

RESULTS AND DISCUSSION

 The status of productive and reproductive performance 
of indigenous cattle was ascertained and results obtained 
are presented in the following sub-heads:

i. Average daily milk yield (liters/day/cattle)

 Milk yield of the dairy animals is very important in 
showing the performances of the animals. The milk yield is 
the main output which has economic significance in 
animal husbandry. Data presented in Table 1 show that 
average daily milk yield for cattle was 7.17 ± 2.58 
lit./day/cattle ranging from 4 to 12 litres of milk per day. It 
was observed that 58.76% of cattle were medium milk 
yielder ranging 4.59 to 9.75 litres of milk per day followed 

by low (23.04 %) and high (18.20 %) milk yielder, were 
producing less than 4.59 litres and more than 9.75 litres of 
milk per day, respectively. This finding is contrary to the 
findings of Meena et al. (2015) and Singh et al. (2021). It 
may be contributed to the fact that the larger study area was 
home tract of elite milch breed ‘Tharparker’ is known for 
its milk production.

ii. Peak yield (liters/cattle)

 The data present in Table 1 indicate that the average 
peak yield of cattle was 9.84 ± 2.17 lit./cattle and peak 
yield ranged from 7 to 15 litres of milk per cattle. Further, it 
was recorded that 71.43 per cent of cattle were medium 
peak yielder ranging 7.67 to 12.01 litres of milk followed 
by low (17.28 %) and high (11.29 %) peak yielder, were 
producing less than 7.67 litres and more than 12.01 litres of 
milk, respectively. Similar finding was observed by Meena 
et al. (2017).

iii. Lactation length

 The optimum lactation length of the cattle is one of 
the best indicators in the performances of the dairy 
animals. The present investigation from Table 1 reveals 
that average lactation length of cattle was 9.39±1.59 
months per cattle and lactation length ranged from 7 to 12 
months. It was analyzed that 72.12% of cattle had medium 
lactation length i.e., 7.8 to 10.98 months whereas 20.28% 
had long lactation length (>10.98 months) and 7.60% had 
short lactation length (<7.8 months). These findings are 
supported by Singh et al. (2021).

iv. Dry period

 The dry period is the most important phase of a 
cattle’s lactation cycle. During this phase, cattle udder is 
prepared for the next lactation. It is visible from the Table 1 
that average dry period of cattle was 3.11 ± 0.82 months. 
The shortest dry period was observed as 1.5 months and up 
to 5 months as maximum. It was reported that large 
numbers of cattle fell under medium and long dry period 
i.e., 38.25 and 36.18%, respectively and about one fourth 
(25.58%) of cattle fell under short dry period. This finding 

Table 1. Productive and reproductive performance of cattle in drought prone area (N=434)

Sl. No. Performance Traits Average Range Distribution of cattle on performance level

    Low (%) Medium (%) High (%)

1. Average Daily Milk Yield (Lit.) 7.17±2.58 4-12 23.04 (<4.59) 58.76 (4.59-9.75) 18.20 (>9.75)

2. Peak Yield (Litres)  9.84±2.17 7-15 17.28 (<7.67) 71.43 (7.67-12.01) 11.29 (>12.01)

3. Lactation Length (Months)  9.39±1.59 7-12 7.60 (<7.8) 72.12 (7.8-10.98) 20.28 (>10.98)

4. Dry Period (Months)  3.11±0.82 1.5-5 25.58 (<2.29) 38.25 (2.29-3.93) 36.18 (>3.93)

5. Age at First Calving (Year)  3.56±0.65 2.5-5 8.07 (<2.91) 78.80 (2.91-4.21) 13.13 (>4.21)

6. Inter-calving Interval (Months)  14.94±1.89 12-18 30.64 (<13.05) 53.69 (13.05-16.83) 15.67 (>16.83)

7. Conception Rate  1.84±0.65 1-3 30.18 (1) 55.76 (2) 14.06 (3)
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is in corroboration with that of Meena et al. (2017).

v. Age at first calving

 The age of the animal at first calving is very important 
for high production in life time. Lower the age at first calving, 
better the performances of dairy animals. In the present 
study from Table 1, it was observed that the average age at 
first calving of cattle was 3.56 ± 0.65 years/cattle. Early 
and late ages at first calving were 2.5 years and 5 years, 
respectively. Further analysis showed that 78.80% of cattle 
had medium age at first calving i.e., 2.91 to 4.21 years 
followed by late (>4.21years) and early (<2.91years) age 
at first calving i.e., 13.13 and 8.07%, respectively. The 
above finding is in consonance with the earlier findings of 
Dhami et al. (2018).

vi. Inter-calving interval

 This is the period between two successive calving. It 
is more profitable to have at least one calf for every 12 
months in cattle. More calving interval will result in less 
number of calvings in life time and overall milk production 
of cattle will also be decrease in a life cycle. The data 
present in Table 1 show that the average inter-calving 
interval of cattle was 14.94 ± 1.89 months/cattle. Inter-
calving interval of cattle observed in study area was 
ranging from 12 to 18 months. About half (53.69 %) of 
cattle population had medium calving interval from 13.05 
to 16.83 months followed nearly one third (30.64 %) cattle 
population had short calving interval (<13.05 months) and 
15.67 per cent of cattle production had long calving 
interval i.e., more than 15.67 months. These findings are in 
conformity with Kumar et al. (2015) and Singh et al. (2020b).

vii. Conception rate/ Service per conception

 It was observed from Table 1 that the conception rate 
of cattle was 1.84 ± 0.65 times/cattle. Further, it was 
evaluated that 30.18 per cent, 55.76 per cent and 14.06 per 
cent of cattle were conceived in one, two and three 
services, respectively. This finding is contrary to the 
findings of Singh et al. (2021) who reported conception 
rate 2.57 ± 0.73 times/cattle.

CONCLUSION

 The study can be concluded that average daily milk 
yield and peak yield were higher than the national average 
for cattle in this region. It may be contributed to the fact 
that the larger study area was home tract of elite milch 
breed 'Tharparker', is known for its milk production. 
Although, short lactation length along with longer dry 
period, higher age at first calving and longer inter-calving 
interval in comparison to scientific standards were noticed. 
Frequent drought episode resulted in shortage of fodder 
adversely affecting the production and reproduction of 
cattle in term of low milk yield and poor conception. The 
ultimate goal is to increase lifetime production by decrease 

in the number of services per conception and shorten 
calving interval of cow. It can be suggested that fodder 
preservation practices to be promoted in the region. There 
is need for shifting traditional practices, largely depend on 
pasturegrazing, to scientific animal husbandry for optimal 
harvesting of untapped potential.
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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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P. epiclitum | Bubalus bubalis | Ind

P. epiclitum | Bos indicus | Ind

P. leydeni | Bos taurus | Arg

P. cervi | Cervus elaphus | Croa

P. cervi | Bos grunniens | Chi

F. elongatus | Bos indicus | Ind

F. elongatus | Capra hircus | Ind

G. crumenifer | Bos indicus | Ind

Explanatum explanatum | Bubalus bubalis | Jap

Calicophoron microbothrium | Bos taurus | Egy

Fasciola gigantical | Bubalus bubalis | Egy

Haemonchus gigantical | Capra hircus | Italy

Paramphistomum epiclitum | Capra hircus | MTR

Paramphistomum epiclitum | Capra hircus | MTR

Fischoederius spp. | Capra hircus | MTR

Gastrothylax crumenifer | Capra hircus | MTR

Explanatum explanatum | Bubalus bubalis | MTR

Paramphistomum epiclitum | Bubalus bubalis | MTR

        KC283190 | G. crumenifer | Bos indicus | Ind

        KX639720 | Fischoederius spp. | Capra hircus | MTR s

        JQ688412 | G. crumenifer | Capra hircus | Ind

          JQ688410 | F. elongatus | Bos indicus | Ind

          GU133061 | F. elongatus | Capra hircus | Ind

       AB817059 | Calicophoron microbothrium | Bos taurus | Egy

         KX274233 | P. cervi | Cervus elaphus | Croa

         KP341659 | P. cervi | Bos grunniens | Chi

       MN535799 | Gastrothylax crumenifer | Capra hircus | MTR s

         KF564870 | P. epiclitum | Bubalus bubalis | Ind

         KX657874 | Paramphistomum epiclitum | Bubalus bubalis | MTR

         JX678261 | P. epiclitum | Bos indicus | Ind

         KX657873 | Paramphistomum epiclitum | Capra hircus | MTR s

         KX657875 | Paramphistomum epiclitum | Capra hircus | MTR s

   KJ995525 | P. leydeni | Bos taurus | Arg

AB743577 | Explanatum explanatum | Bubalus bubalis | Jap

                 KY889140 | Explanatum explanatum | Bubalus bubalis | MTR

                                                      AB553695 | Fasciola gigantical | Bubalus bubalis | Egy

                                                      FN432335 | Haemonchus gigantical | Capra hircus | Italy
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