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Abstract 
Department of Animal Husbandry and Dairying, Sam Higginbottom University of Agriculture, Technology and 

Sciences was used to examine 65 entries from 1935 to 1975 65 entries were evaluated from a pedigree cum 

history sheet from department of animal husbandry and dairying under Sam Higginbottom University of 

Agriculture, Technology and Sciences. Skilled people raised and cared for the animals in identical feeding and 

management conditions. Milk yield (ML), Fat yield (FT), were the reproductive features investigated. The data 

revealed that the repeatability (r) with Standard Error (SE) for the Milk yield and Fat yield high repeatability (r 

= 0.78) for milk with Standard Error (SE = 0.15), fat yield (r=0.89, SE=0.14) respectively. The repeatability 

estimation of low for all of the performance different traits suggested that most of the observed variation in 

these traits was due to temporary genetics variance and environment condition culling cattle on the basis of 

early performance records would be of little value. Thus multiple records of cattle need to be considered while 

making culling decisions.   
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I. Introduction 
 Crossbreeding work was started in India as early as 1875, near Patna using Shorthorn bull on local 

cows and the “Taylor” breed of cattle was formed (Sinha, 1951). The average milk yield of 5-6 liters/day. These 

animals are black, grey or red in color. Crossbreeding work on more scientific lines was initiated between 1910 

and 1932 at the Imperial Dairy Research Institute at Bangalore, Agricultural Institute at Pusha, Livestock 

Research Station at Hosur and Military Dairy Farms at Allahabad. At Allahabad Agricultural Institute during 

1924-1934, the crossbreeding work was started using indigenous breeds like Sahiwal, Gir, Haryana, Kankrej 

and Red Sindhi cows with exotic breeds like Holstein Friesian, Jersey and Brown Swiss sires. Since 1934, the 

crossbreeding work was limited to Red Sindhi and Jersey having 3/8 to 5/8 Jersey inheritances and a new breed 

of cattle “Jersindh” was developed. At Bangluru, Tharparkar cows were crossed with Jersey bulls and a new 

breed of cattle “Jerthar” was developed.) was started at Kerala using Brown Swiss and Jersey (5/8) on local non- 

descript cows and a new breed of cattle “Sunandini” developed. Sunandini is a multipurpose breed in 1963, the 

bilateral project Indo-Swiss now named Kerala Livestock Development Board (KLDB for milk, draft and meat, 

this breed is now becoming exclusively a milch breed (Chacko, 1994). The overall lactation milk yield was 2435 

kg in 280 days with 3.89 % fat. In 1963 at NDRI, Karnal crossbreeding of Sahiwal and Red Sindhi with Brown 

Swiss were initiated to evolve a new dairy breed. Brown Swiss breed famous for its high milk yield, the various 

crossbred groups were formed which had not shown significant heterosis for milk yield. All the various 

crossbred groups were merged and selective breeding was carried out. The Brown Swiss inheritance varied 

between 50-75 % and the rest from Sahiwal cattle, was the next best crossbred group (Thiagarajan, 2014). The 

creation of synthetic population following selection resulted into a new breed of cattle “Karan Swiss in 1980’’. 
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The Karan Swiss breed is usually light gray to dark brown in color. In 1971 at NDRI, Karnal crossbreeding 

Holstein Friesian, Jersey and Brown Swiss sires’ semen was used on Tharparkar cows. The Holstein Friesian 

inheritance varied between 50-62.5 % and the rest from Tharparkar was the next best crossbred group 

(Thiagarajan, 2014). The creation of synthetic population following selection resulted into a new breed of cattle 

“Karan Fries” The color of Karan Fries breeds predominantly of black patches and sometimes is completely 

dark with white patches on forehead and tail. The average 1st lactation milk yield was 3619 kg in 305 days. The 

average fat % ranged between 4.10 and 4.17 and SNF ranged between 8.58 and 8.75 %. The Project Directorate 

on Cattle (PDC), Meerut has developed National crossbred cattle “Frieswal” a Holstein Friesian - Sahiwal cattle 

cross, yielding 4000 kg of milk with 4% butter fat in a lactation of 300 days (Directory of Frieswal Bulls, 2011). 

The chief body color of Frieswal cattle was black and white. Mahatma Phule Krishi Vidyapeeth (MPKV), 

Rahuri of district Ahmednagar, Maharashtra has developed a triple crossbred cow breed named “Phule Triveni” 

giving milk yield of 3000 to 3500 Liter/lactation with 4% of fat. The new breed has been developed by crossing 

Holstein Friesian (50 per cent), Jersey (25 per cent) and Gir (25 per cent) breeds (Doiphode et al., 2008). The 

genetic constitution of “Vrindavani” cattle carries 50–75% inheritance from exotic cattle breeds concerning 

Holstein-Friesian, Jersey and Brown Swiss and 25–50% from indigenous Haryana breed. The Vrindavani cattle 

exhibit almost all possible coat colors in addition to roan, light-dark brown, black and white and brown and 

white. The Vrindavani cattle yield around 3,000 kg milk in 305 days of lactation with 4– 4.5% fat 

(DARE/ICAR, Annual Report, 2007-08). 

 Milk production in India during the period 1950-51 to 2018-19, has increased from 17 million tonnes to 

187.7 million tonnes as compared to 165.4 million tonnes during 2016-17 recording a growth of 6.65 %. FAO 

reported 1.46% increase in world milk Production from 800.2 million tonnes in 2016 to 811.9(Estim) million 

tons in 2017. The per capita availability of milk in the country which was 130 gram per day during 1950-51 has 

increased to 374 gram per day in 2017-18 as against the world estimated average consumption of 294 grams per 

day during 2017. This resulted through crossing Indian descript and non-descript cattle with exotic dairy breeds 

primarily Holstein Friesian, Jersey and Brown Swiss breed. India possesses the largest cattle and buffalo 

population in the world but average milk production per cow or buffalo is very low in comparison with 

advanced countries. Low milk production in India is probably due to low genetic potential for milk production, 

poor nutrition, farm management, unfavorable agro climatic conditions, poor veterinary and extension services 

(Dhara et al., 2006). The average daily milk yield for crossbred cattle is 7.1 kg per day, but still significantly 

lesser than the United Kingdom, United States and Israel are at 25.6, 32.8 and 38.6 kg per day, respectively. 

(Kapoor, 2014). 

 

II. Material and Methods 
 A total of 65 records were used in this study to explore repeatability for specific productive features 

such as Milk Yield and Fat Yield in various grades of Jersey× Red Sindhi hybrids. Data for the current study 

project was gathered from the SHUATS Department of Animal Husbandry and Dairying's history sheet. The 

repeatability values were estimation by using restricted maximum likelihood procedure as outline by Patterson 

and Thomson (1971) fitting an individual’s animal model. The data regarding productive traits were recorded 

and analyzed by intra class correlation method (R.A. Fisher 1921). The standard error of repeatability will 

calculate as per Swiger et al., (1964).   

Ykm = µ + bK + ekm 

Where,   

Ykm is the Mth measurement on Kth individuals 

µ is the common mean 

bk is the effect of Kth individuals 

ekm is environmental deviation of the Mth measurement of Kth individual. 

The various fixed effects observed to be significant source of variation for different performance trades were 

fitted in the above mixed model for the estimation of repeatability. These included years of calving, lactation 

number lactation length for 305 days and lactation number of lactation length, Year of calving for Milk Yield 

year and Fat Yield. 

 

III. Result and Discussion 
 There are many economics characters of farm animals which occur more than once in the lifetime of an 

animal and take different phenotypic values at different times. Such characters are Milk yield and Fat yield and 

another productive trait in dairy animals. All these characters have different values for some animal measured at 

different time. Phenotypic value of quantitative characters is the joint product of phenotype and the environment 

to which the animal is exposed. The genotype of an animal is any living begins the decided and fixed at the time 

of conception and does not change throw-out the life of the animal except for mutation and errors in mitosis. 
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Table No. 1 Repeatability estimates for various performance of productive triads of Jersey×Red Sindhi crosses. 
Traits Number of 

records 

Number of 

animals 

Cr2
p Repeatability (r) Stander 

(SE) 

Total lactation Milk yield 1/2J×1/2RS crosses 48 16   0.40 0.05 

Total lactation Milk yield 1/4J×3/4RS crosses 69 23  0.64 0.15 

Total lactation Milk yield 3/8J×5/8RS crosses 21 07  0.18 0.15 

Total lactation Milk yield 1/8J×7/8RS crosses 42 14  0.47 0.08 

Total lactation Fat yield 1/2J×1/2RS crosses 48 16  0.54 0.11 

Total lactation Fat yield 1/4J×3/4RS crosses 69 23  0.61 0.11 

Total lactation Fat yield 3/8J×5/8RS crosses 27 09  0.58 0.15 

Total lactation Fat yield 1/8J×7/8RS crosses 51 17  0.59 0.14 

 

 
Figure No. 1: -repeatability of milk yield (kg) in 1st, 2nd and 3rd lactations of 1/2J 1/2RS, 1/4J 3/4RS, 3/8J 

5/8RS, 1/8J 7/8RS crosses. 

 

 
Figure: - 2 repeatability of fat yield (kg) in 1st, 2nd and 3rd lactations of 1/2J 1/2RS, 1/4J 3/4RS, 3/8J 5/8RS, 

1/8J 7/8RS crosses. 
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Milk yield  

 The repeatability estimation with stander error for milk yield based on ½ J x ½ RS 48 milk yield 

records of 16 cattle were 0.40±0.05,1/4 J×3/4 RS 69 milk yield of 23 cattle were 0.64±0.15, 3/8 R × 5/8 RS 27 

milk yield of 9 cattle were 0.18±0.15 and 1/8 R × 7/8 RS 51 milk yield of 17 cattle were 0.47±0.08 (Table 1) 

respectively. The heritability of age at milk yield obtained for Jersey × Red Sindhi were 0.64±0.15 and this was 

estimation of moderate repeatability than the values reported by Okara et al. (1990) and Hadge M.R, Kuralkar 

but lower than that of Okara and Singh. The overall lifetime production performance of the Jersey x Red Sindhi 

crossbred cows of the herd studied were abysmally lower than the available reports for Jersey crossbreds in the 

tropics (Okara et al. (1990), Okara et al. (1990) Hadge and M.R, Kuralkar (2012), Hadge M.R, Kuralkar (2012). 

 

Fat yield  

 The repeatability estimation with stander error for fat yield was found to be ½ J× ½ RS 48 fat yield 

record of 17 cattle were 0.40±0.17, ¼ J × ¾ RS 69 fat yield record of 23 cattle were 0.76±0.11, 3/8 J × 5/8 RS 

27 fat yield record of 9 cattle were 0.30±0.2 and 1/8 J × 7/8 RS 51 fat yield record of 17 cattle were 0.51±0.12 

respectively. Chaudhri and Sinha et al. (1984) reported a higher estimation of repeatability (0.50), Lincoln et al. 

(1965), Chaudhri and Sinha et al. (1984), Chaudhri and Sinha et al. (1984), Lincoln et al. (1965). 

 

IV. Conclusion 

 The repeatability coefficient for all the traits were analyses and concluded that the traits having 

moderate to high repeatability performed better in production perspective. The high repeatability for milk yield 

were recorded in 3/8 J 5/8 RS crosses, for fat yield in 1/8 J 7/8 RS crosses, were found best compared to crosses. 

Repeatability estimation as low as obtained in the present study indicated that culling Jersey×Red Sindhi crosess 

on the basis of early records for productive traits performance would be of low value. This study indicated to 

selection of Jersey×Red Sindhi Crosess. 
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