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Abstract 
India has about 39.73 million crossbred cattle out of total 190.90 million (37.28%) cattle 

population as per the all India livestock census, 2012. The decade wise trend in livestock 

population (1997 to 2012) shows a distinctive swing in composition of dairy animal stock in 

favor of crossbred cattle, as their number increased by 20.18%, while that of indigenous cattle 

declined by 8.94%. Selection of dairy animals is usually based on the lactation traits. All the 

lactation traits are affected by various genetic and non-genetic factors like sire, season of 

calving, period of calving, parity of animals, age group and genetic group of animals. 

Accurate estimation or unbiased prediction of genetic parameters depends upon the 

adjustment of significant effect of environmental or non-genetic factors on lactation traits.  

The lactation traits reviewed were 305 days milk yield (305MY), total lactation milk yield 

(TMY), lactation length (LL), peak yield (PY) and milk production efficiency traits comprised 

of milk yield per day of lactation length (MY/LL) and milk yield per day of calving interval 

(MY/CI). In order to enhance the productivity, it is essential to develop an understanding of 

the factors affecting lactation traits in dairy cattle. 
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INTRODUCTION 
Agriculture is foundation of the Indian 

economy as agriculture and associated sectors 

contribute nearly 14 per cent of the gross 

domestic production.  Livestock sector alone 

contributes nearly 25.6% at current prices of 

total value of output in agriculture, fishing and 

forestry sector [1].  In India, about 58 % of the 

population is engaged in agriculture and 

rearing of livestock. As per the all India 

livestock census, 2012, India has 

190.90 million (37.28%) cattle and 

108.7 million (21.23%) buffaloes. The 

population of crossbred cattle is about 39.73 

million in the country. The decade wise trend 

in livestock population (1997 to 2012) shows a 

distinct shift in composition of dairy animal 

stock in favor of buffaloes and crossbred 

cattle, as their numbers increased by 3.19 and 

20.18% respectively, while that of indigenous 

cattle declined by 8.94% [1]. 
 

Milk productivity in the country remains one 

of the lowest as compared to many leading 

countries of the world. In India, there are 40 

registered breeds of cattle [2]. The 

productivity of cows remains low in the 

country for various reasons such as inadequate 

nutrition, poor genetic potential, inadequate 

animal health services, harsh climatic 

conditions and other management related 

problems despite of having large and diverse 

cattle genetic resources. Indigenous cattle 

breeds are low producers, have late maturity 

and delayed conception coupled with long 

calving intervals. 
 

The productivity of dairy animals could be 

increased by crossbreeding the low yielding 

non-descript cows with high yielding suitable 

exotic breeds. Thus, systematic cross breeding 

of indigenous dairy cattle is mainly undertaken 

to get the benefit by combining high milk 

yield and early sexual maturity of exotic dairy 

breeds with hardiness, disease resistance and 

adaptability of indigenous cattle. Hence,  cross 

breeding of local non-descript cattle with 

exotic breeds of high genetic potential is 

considered to be a rapid and effective method 

of improvement. 
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The demand for milk and milk products has 

augmented sharply because of increasing trend 

of human population. The main tools to 

improve the milk production potential of 

indigenous breeds are selective breeding and 

cross breeding. The lactation performance 

records of dairy animals are important criteria 

for selection of animals to be parents for next 

generation.  

 

The prerequisite for establishing any selection 

or breeding programme is knowledge of 

genetic properties of lactation traits. A large 

number of genetic and non-genetic factors 

affect the lactation traits of dairy animals. 

Therefore, for accurate and unbiased estimates 

of genetic parameters, adjustment of effect of 

genetic and non-genetic factors is important. 

The present review deals with the effect of 

various genetic and non-genetic factors 

affecting the lactation traits of crossbred cattle 

and the average values and genetic parameters 

of different lactation traits. 

 

AVERAGE VALUES OF LACTATION 

TRAITS 
The average of different lactation traits of 

purebred and crossbred cattle as reviewed is as 

follows: 

305 Days Milk Yield 

The overall least squares means of 305 days 

milk yield in Karan Fries cattle varied from 

2470.35–4113.61 kg as shown in Table 1. 

Singh and Gurnani (2004) reported overall 

least squares mean of 305 days first lactation 

milk yield as 2616±82 kg in Karan Swiss. In 

Ayrshire cattle, Amimo et al. reported overall 

mean of 305DMY as 3009.8±1098 kg [3]. As 

evident from Table 1, the crosses of HF with 

Indian breeds yielded 305 days milk ranging 

from 1707.25–3027.11 kg as reported by 

several workers [4–6]. In Sahiwal and its 

crosses, 305 days milk yield varied from 

1633–1894.11 kg as presented in Table 1. 

 

Total Lactation Milk Yield 

Milk production during a specified period of 

lactation is helpful in judging the performance 

of dairy animals. Variations are observed in 

total lactation milk yield from lactation to 

lactation in the same animal.  The given set of 

genes and their interaction with non-genetic 

factors is main reason of variations attributed 

to the physiology of lactation. The total milk 

yield for Indian breeds like Jersey, Sahiwal 

and their crosses varied from 1537–2154.07 kg 

as reported by several workers [7–11]. Pure 

bred HF cattle and its crosses yielded 

comparatively more milk as compared to 

others as reviewed in Table 1. Highest 

recorded total milk yield was 6404.77 kg in 

Holstein cattle as reported by Tekereli and 

Gundogan [12].  Belay and Chakravarty [13] 

observed that Boran and its crosses produced 

1662.10 kg total milk in Ethiopia. Total milk 

production in some other breeds as reported by 

other workers is presented in Table 1.  
 

Lactation Length 

Lactation length is an important production 

trait as it influences the total milk yield. In 

most modern dairy farms, a lactation length of 

305 days is commonly accepted as a standard. 

This standard permit for calving every 

12 months with a 60 days dry period. The 

12 month interval has been considered “Ideal” 

for many years. If a cow milked longer than 

305 days, her yield for the first 305 days is 

taken as the lactation yield. Some cows are not 

milked for a full 305 days because they go dry 

or the lactation terminated for any of several 

reasons. These short records projected to a 

305 days equivalent. 
 

The lactation length for Sahiwal and its 

crosses with other breeds varied from 240–

329 days as evident from the Table 1. Holstein 

Friesian and its crosses showed higher 

lactation length ranging from 296–365 days. 

The lowest lactation length was reported by 

Wondifraw et al. in HF × Deoni cattle [5]. 

Rahman et al. reported that when local cattle 

were crossed with HF and Jersey, lactation 

length observed was 357 and 330 days, 

respectively [14]. 

 

Peak Yield 

The point where cow attains the highest milk 

production level during entire lactation is peak 

yield.  Heifers peak at 70 to 75 percent of 

mature cows and second lactation cows peak 

at 90 percent of mature cows.  Normally the 

peak is attained 4-10 weeks after calving.The 

time it takes to reach peak yield varies with 

many factors, for example breed, nutrition and 

yield potential. Higher producing animals tend 

to peak later than low producing ones. A high 

peak yield generally reflects a higher total 
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yield. It has been found that each one kilogram 

increase in peak yield usually means an 

additional 100 to 200 kg of milk produced 

during the actual lactation. Reaching high peak 

yields requires a very well managed and 

balanced feeding programme.  
 

For crossbred cattle, peak yield ranged from 

11.86 to 13.3 kg as shown in the Table 1. 

However, peak yield observed by several other 

workers was comparatively low [15–17]. 
 

Milk Production Efficiency Traits 

For selection of dairy animals, usually first 

lactation milk yield is used as a general 

criterion. We can select better animals based 

on their milk production efficiency rather than 

milk yield. High production efficiency in 

livestock production is an economically 

desirable attribute that targets ultimately for 

genetic up gradation. In fact, the economy of 

dairy industry mainly relies upon the 

performance parameters of dairy animals; 

therefore, it becomes more relevant to tackle 

out the means for ameliorating the 

performance efficiencies by developing certain 

guidelines for selection. 

 

Milk production efficiency can be estimated 

as:  

• Total lactation milk yield/lactation length 

(MY/LL), and  

• Total milk yield/calving interval (MY/CI). 

 

Milk yield per day of lactation length and milk 

yield per day of calving interval ranged from 

8.76–19.04 and 6.4–15.44 kg/day in HF pure 

bred and its crosses as reported by many 

workers as shown in Table 1. The mean milk 

yield per day of lactation length in Jersey and 

its crosses ranged from 5.3 to 6.97 kg/day 

whereas milk yield per day of calving interval 

varied from 4.68 to 6.02 kg/day. 

 

Table 1: Average Values of Lactation Traits of Purebred and Crossbred Cattle. 
Cattle 305 Days Milk 

Yield (kg) 

Total Milk 

Yield (kg) 

Lactation 

Length 

(Days) 

Peak Yield 

(kg) 

Milk 

Production 

Efficiency 

Traits 

(kg/Day) 

References 

Jersey - 1944±81.7 - - - Hayman [7] 

HF × Sahiwal - - - 12.77 - Deshpande 

and Bonde 

[66] 

Friesian × 

Zebu 

Jersey × Zebu 

- 2706±143.1 326±15 - - Banda [37] 

Jersey - 2028.91±21.76 - - - Baruah et al. 

[67] 

Sahiwal cattle - 1579.04±18.17 260.52±2.64 - - Javed et al. 

[68] 

Hariana cattle - - - 6.24 - Dhaka et al. 

[15] 

Jersey - - - - MY/CI 

4.68±0.81 

Das et al. 

[61] 

Jersey × Red 

Sindhi 

- - - - MY/CI 

5.104±0.129 

Das et al. 

[61] 

Sahiwal × 

Friesian 

- - 260.38±4.48 - - Das et al. 

[69] 

Karan Fries 3173±82 - 346±11 - MY/FLL 

10.6±0.2 

MY/CI 

8.9±0.2 

Singh and 

Gurnani 

(2004)  

Karan Swiss 2616±82 - 328±8 - MY/FLL 

8.9±0.2 

MY/CI 

7.2±0.3 

Singh and 

Gurnani 

(2004)  

Crossbred 

Cattle 

- - - - FLMY/FLL 

7.53±0.33 

FLMY/Days of 

Singh et al. 

(2005) [70] 
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AFC 

2.23±0.1 

LTMY/LTLL 

8.12±0.18 

LTMY/Days 

of total age at 

calving 

1.73±0.05 

Holstein - 6404.77 - - MY/LL 

19.04 

MY/CI 

15.44 

MY/ASC 

4.91 

Tekereli and 

Gundogan 

[12] 

Sahiwal - 1617±35.09 - - - Rehman et 

al. (2006) 

[99] 

Crossbred 

Cattle 

- 3064.74±49.40 356.63±5.12 - - Singh et al. 

[63] 

Local Friesian 

× Local 

Jersey × 

Local Overall 

mean 

- 700.07±39.88 

1753.28±90.31 

1492.8±48.28 

1517.01±0.25 

275.25±7.95 

357.60±4.57 

330.78±7.28 

337.18±3.38 

- - Rahman et 

al. [14] 

Ayrshire 

(Kenya) 

3009.8±1098 - - - - Amimo et al. 

[3] 

Jersey cattle - 1663.15±70.25 - - MY/LL 

5.3±0.117 

Ahmad et al. 

[45] 

Frieswal 

cattle 

- 2871.11±32.64 313.34±2.21 - - Kumar et al. 

[71] 

Sahiwal - 1537±9.03 262±1.04 - - Zafar et al. 

[8] 

Crossbred 

cattle 

2070.5±59.1 - -  

11.858±1.41 

- Thomas and 

Kumar [73] 

Iranian 

Holstein 

- 5123.20±1519.9 - - - Hashemi et 

al. [74] 

HF × Sahiwal 2593.84 2864.32 329.03 13.3 MY/LL 

8.69 

MY/CI 

6.4 

Lakshmi et 

al. [4] 

Karan Fries 2470.35±80.75 2822.91±121.94 315.25±10.10 - MY/FLL 

8.76±0.29 

MY/FCI 

7.78±0.28 

Saha et al. 

[22] 

HF × Jersey × 

Sahiwal 

2700.52±144.84 - - - - Dandapat et 

al. [75] 

Girhalf breds - 2971.94±101.84 333.59±6.34 - - Jadhav et al. 

[52] 

Butana cows - 1709.50±892.10 248.40±91.30 - - Badri et al. 

[76] 

HF Cross 

Brown Swiss 

Cross 

- 2722.68±1541.1 

2489.19±914.58 

- - - Gorbani et 

al. [50] 

HF cattle - 3438±887.19 366.5±76.71 - - Usman et al. 

[77] 

Tunisian 

Holstein 

5807.83±78.27 - 309.60±7.01 - - M’hamdi et 

al. [26] 

Sahiwal 

Cattle 

1894.11 - 290.41 - - Manoj et al. 

[28] 

Jersey 

crossbred 

cattle 

2234.27±74.94 2881.35±124.34 373.63±15.64 - - Mandal et al. 

[23] 

HF 3408.17±48.54 - - - - Katok and 

Yanar [27] 

HF × Deoni 1707.25±13.25 1661.35±15.17 296.80±2.29 - - Wondifraw 
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et al. [5] 

Boran and 

cross 

(Ethiopia) 

1495.69±114.17 1662.10±124.24 349.01±18.70 - - Belay and 

Chakravarty 

[13] 

Sahiwal cross 1633±47 - 240±5.5 - - Hassan and 

Khan [78] 

Jersey × 

Sahiwal 

- 2154.07±16.88 300.16±0.06 - - Varaprasad 

et al. [9] 

Red Sindhi × 

Jersey 

- - - - ADMY/LL 

6.78±0.17 

ADMY/CI 

5.61±0.16 

Verma and 

Thakur [64] 

Frieswal 

cattle 

- 2957.80 299 - MY/LL 

9.88 

Singh et al. 

[56] 

Indigenous 

cow 

HF crossbred 

Overall mean 

- 403.21±90.34 

2123.43±65.67 

1407.34±71.34 

204.33±70.35 

325.12±61.28 

275.11±65.23 

2.54±0.41 

9.87±0.29 

6.88±0.38 

- Kumar et al. 

[16] 

HF Crossbred - 2069.16±78.44 331.57±12.77 12.15±0.82 - Kumar et al. 

[16] 

Jersey cattle - 1997.88±79.43 - - - Patond et al. 

[10] 

HF Crossbred 3027.11±203.1 3415.05±31.96 335.23±2.39 - MY/FLL 

10±0.05 

MY/FCI 

8.64±0.06 

Dash et al. 

[6] 

Deoni Cattle - 358.31±27.18 213.9±13.74 3.14±0.18 - Bhutkar et 

al. [17] 

HF - 3919.66±42.99 298.28±5.48 - - Al-Samarai 

et al. [35] 

Karan Fries 

cattle 

4113.61±55.90 4677.84±50.35 365.10±3.34 - MY/LL 

12.93±0.99 

MY/CI 

11.08±0.13 

Japheth et al. 

[31] 

Sahiwal cattle 1782.97±68.37 1880.39±73.82 - - - Verma et al. 

[11] 

Jersey 

crossbred 

cattle 

2141.26±79.32 2496.14±82.57 337.73±6.9 11.89±0.28 TMY/LL 

6.97±0.21 

TMY/CI 

6.02±0.23 

Ratwan et 

al.,  

Ratwan et al. 

[19, 65] 

 

EFFECT OF GENETIC AND NON-

GENETIC FACTORS ON 

DIFFERENT LACTATION TRAITS 
305 Days Milk Yield 

Significant effect of sire on 305 days milk 

yield was reported by Atil et al. in HF cattle 

[18]. Singh and Gurnani (2004) also reported 

significant (P<0.01) effect of sire on 305 

FLMY in Karan Fries and Karan Swiss cattle. 

In Jersey crossbred and Sahiwal cattle, Verma 

et al. and Ratwan et al. reported that sire had 

significant influence on 305DMY [11, 19]. 

Several workers reported the significant effect 

of genetic group of animals on milk yield at 

different milking days in crossbred cattle [20–

23]. Sahana and Gurnani as well as Ratwan et 

al. reported significant effect of genetic group 

on 305 days milk yield in cattle [24, 19].  

Significant effect of year and season of calving 

was reported by Atil et al. in HF cattle [18]. 

Singh and Gurnani (2004) reported significant 

effect of period of calving on 305 FLMY in 

Karan Swiss cattle. Amimo et al. reported 

significant (P<0.01) effect of year of calving 

and parity on 305DMY in Ayrshire cattle 

whereas effect of season was non-significant 

in their study [3]. Lakshmi et al. observed 

significant effect of genetic group, period of 

calving and parity of animal on 300 days milk 

yield [25]. The analysis of variance of means 

for 305 days milk yield has verified that effect 

of period of calving, parity and season were 

significant (P<0.01) in Tunisian Holstein as 

reported by M’hamdi et al. [26]. Katok and 

Yanar reported significant (P<0.01) effect of 

parity and year of calving on 305 days milk 

yield [27]. They also reported significant 
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(P<0.05) effect of season of calving on 

305DMY. Manoj et al. reported significant 

(P<0.01) effect of period of calving on 

FL305DMY whereas effect of season was 

non-significant [28]. Kumar et al. and Kumar 

et al. observed non-significant effect of season 

of calving on milk and its constituents in dairy 

animals [29, 30]. Significant effect of period 

and season of calving was observed by Ratwan 

et al. in Jersey crossbred cattle [19]. 

 

The analysis of variance of means for 

305 days milk yield has verified that the effect 

of period of calving and parity were significant 

(P<0.01) whereas, the effect of season of 

calving and AFC were non-significant on 

305 days milk yield as reported by Wondifraw 

et al. in HF × Deoni cattle [5]. Mandal et al. 

reported significant (P<0.01) effect of period 

of calving and genetic group, whereas non-

significant effect of age group at calving on 

first lactation 305DMY in Jersey crossbred 

cattle [23]. Patond et al. reported significant 

effect of period of calving and non-significant 

effect of season, parity and age at first calving 

on 305DMY in Jersey cattle [10]. Significant 

(P<0.05) effect of period, season of calving 

and parity of animal was shown by Japheth et 

al. in Karan Fries cattle [31]. Verma et al. 

reported significant influence of period of 

calving and parity of animal whereas, non-

significant effect of season of calving on 

305DMY in Sahiwal cattle [11]. 

 

Total Lactation Milk Yield (TLMY)  

Ayied et al. [32] and Nawaz et al. reported 

significant influence of sire on TLMY [32, 

33]. Pantelici et al. [34] also reported 

significant (P<0.01) effect of sire on TLMY in 

Simmental cattle [34]. Significant effect of sire 

on TLMY was observed by Al-Samarai et al., 

Verma et al. and Ratwan et al. in HF, Sahiwal 

and Jersey crossbred cattle [11, 19, 35]. 

 

Dhumal et al. reported non-significant effect 

of season on lactation milk yield in Jersey × 

Red Khandhari [36]. Banda reported 

significant effect of season of calving on 

TLMY in crosses of Friesian and Jersey with 

Zebu cattle [37]. Cows calving in dry season 

produced 20% more (P<0.001) milk than those 

calving in wet season in his study. The LMY 

was significantly (P<0.05) affected by season 

of calving as reported by Wondifraw et al. [5]. 

Maximum production occurred during winter 

season. Milk production was depressed for 

cows calving in summer. Similar findings 

were reported by Gaur and Mishra and Joshi 

[38, 39]. However, Nagare and Patel and 

Auradkar reported non-significant effect of 

season of calving on LMY [40, 41]. Mudgal et 

al. in Holstein Friesian × Sahiwal cows 

noticed significant influence of season of 

calving on various production traits [42], 

whereas Jadhav and Khan in Holstein Friesian 

× Sahiwal cows [43] and Kothekar in Holstein 

Friesian cows found that season of calving was 

not a significant source of variation in various 

production traits [44]. This variation could be 

due to the type of feed, environmental 

deviations and management, which varies 

greatly during different seasons. Ahmad et al. 

reported significant (P<0.001) effect of season 

of calving in Jersey cattle on LMY [45]. 

Abou-Bakr and Al-Masri reported non-

significant effect of season on total lactation 

milk yield [46, 47]. Varaprasad et al. reported 

non-significant effect of season on FLMY in 

Jersey × Sahiwal [9]. Significant (P<0.01) 

effect of season of calving was reported by 

Kumar et al. in Indigenous cattle and HF 

crossbred cattle [16]. Al-Samarai et al. 

reported non-significant effect of season on 

TLMY in HF cattle [35]. Highly significant 

(P<0.01) variations in TMY in different 

seasons were reported by Japheth et al. and 

Ratwan et al. in Karan Fries and Jersey 

crossbred cattle [19, 31]. Verma et al. reported 

non-significant effect of season of calving on 

TMY in Sahiwal cattle [11]. 

 

Banda reported significant effect of year of 

calving on TLMY in crosses of Friesian and 

Jersey with Zebu cattle [37]. According to his 

observations, milk increased by 14.1% from 

1977 to 1978, thereafter yield decreased 

significantly (P<0.01) by 9–10% reaching the 

lowest values in 1981. The lactation milk yield 

was affected by period of calving (P<0.01) as 

reported by Wondifraw et al. [5]. The 

variation in LMY observed in different periods 

indicates the level of management as well as 

environmental effects. Similar observations 

were reported by Thombre and Komatwar et 

al. [48, 49]. However, Gadmade reported non-

significant effect of period of calving on LMY 

[50]. Das et al. in Holstein Friesian × Sahiwal 

cows also observed non-significant influence 



Research and Reviews: Journal of Dairy Science and Technology 

Volume 5, Issue 3 

ISSN: 2319-3409(online), ISSN: 2349-3704(print) 

 

RRJoDST (2016) 7-22 © STM Journals 2016. All Rights Reserved                                                            Page 7 

of period of calving on various production 

traits [21]. Ahmad et al. reported significant 

(P<0.001) effect of period of calving in Jersey 

cattle on LMY [45]. Pundir et al. reported 

non-significant effect of period of calving on 

LMY in Red Sindhi × Jersey [51]. Jadhav et 

al. reported significant (P<0.01) effect of 

period of calving on TMY in Gir halfbreds 

[52]. Lakshmi et al. reported that period of 

calving significantly affected TLMY in HF × 

Sahiwal cattle [25]. Mandal et al. reported 

significant (P<0.01) effect of period of calving 

on TLMY in Jersey crossbred cattle [23]. 

Bhutkar et al. reported significant effect of 

period of calving on TLMY [17]. Pantelici et 

al. and Al-Samarai et al. reported significant 

(P<0.01) effect of year of calving on TMY 

[34, 35]. Different periods of calving had 

highly significant (P<0.01) influence on TMY 

in Karan Fries cattle as observed by Japheth et 

al. [31]. Verma et al. reported non-significant 

effect of period of calving on TMY in Sahiwal 

cattle [11]. 

 

Banda reported significant effect of parity on 

TLMY in crosses of Friesian and Jersey with 

Zebu cattle [37]. There was a significant 

(P<0.01) linear increase in milk yield with 

parity. Habib et al. (2003) [100] reported non-

significant effect of parity on TLMY. 

Significant effect of parity on TLMY was 

reported by Lateef et al. and Lakshmi et al. 

[53, 25]. Jadhav et al. reported significant 

(P<0.01) effect of parity on TMY [52]. 

Tadesse et al. and Al-Masri et al. reported 

significant effect of parity on TLMY [47, 54]. 

The lactation milk yield as significantly 

(P<0.01) affected by parity. First lactation 

cows had lowest milk production and highest 

production occurred in 5th parity as reported by 

Wondifraw et al. in HF × Deoni [5]. Their 

findings were in agreement with reports of 

Thakur and Singh (2001) [101] and Komatwar 

et al. [49]. In contrast, Gadmade have reported 

non-significant effect of parity on LMY [55]. 

Significant influence of parity on various 

production traits was reported by Singh et al. 

(1997) [102] in Sahiwal cows while contrary 

findings were recorded by Mudgal et al. in 

Holstein Friesian × Sahiwal cows [42]. Singh 

et al. reported non-significant effect of parity 

on TLMY in Frieswal cattle [56]. Kumar et al. 

and Al-Samarai et al. reported significant 

(P<0.01) effect of parity on TLMY [16, 35]. In 

Karan Fries cattle, Japheth et al. reported 

significant (P<0.05) influence of different 

parities on TMY [31]. 

 

Mandal et al. reported non-significant effect of 

age group on first lactation total milk yield in 

crossbred cattle [23]. 

 

Banda reported non-significant effect of 

genetic group on TLMY in crosses of Friesian 

and Jersey with Zebu cattle [37]. Sahana and 

Gurnani reported significant effect of genetic 

group on first lactation total milk yield 

(FLTMY) [24]. Lakshmi et al. reported 

significant effect of genetic group on TLMY 

[25]. Elemam et al. reported significant 

(P<0.05) effect of exotic blood on TLMY in 

crossbred cattle [57]. Singh et al. reported 

significant (P<0.01) effect of GG on TMY in 

Frieswal cattle [56]. Mandal et al. reported 

significant (P<0.01) effect of genetic group on 

TLMY in Jersey crossbred cattle [23]. Kumar 

et al. observed significant (P<0.01) effect of 

GG on LMY [16]. 

 

Lactation Length (LL) 

Pantelici et al. reported significant (P<0.01) 

effect of sire on LL [34]. However, Al-

Samarai et al. reported non-significant effect 

of sire on LL [35]. 

 

Banda reported significant effect of season of 

calving on LL in crosses of Friesian and Jersey 

with Zebu cattle [37]. Cows calving in dry 

season were milked significantly (P<0.05) 

longer than those calving in rainy season. 

Singh and Gurnani (2004) [103]reported 

significant (P<0.05) effect of season of calving 

on FLL in Karan Fries cattle. The lactation 

length was not significantly affected by season 

of calving as reported by Wondifraw et al. in 

HF × Deoni [5]. Similar results were reported 

by Gadmade and Chavan [55, 58]. However, 

Auradkar [41] and Komatwar et al. reported 

significant effect of season on lactation length 

[49]. Jadhav et al. reported non-significant 

effect of season on LL in Gir halfbreds [52]. 

Manoj et al. reported non-significant effect of 

season of calving on FLL [28]. Kumar et al. 

also reported non-significant effect of season 

on LL [16]. 
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Banda reported non-significant effect of period 

of calving on LL in crosses of Friesian and 

Jersey with Zebu cattle [37]. The lactation 

length was significantly (P<0.01) affected by 

period of calving as reported by Wondifraw et 

al. [5]. Differences may be due to the reason 

of better feeding management that led to early 

conception of cows resulting on time of 

subsequent calving. Similar results were 

reported by Chavan and Komatwar et al. [58, 

49]. However, Gadmade and Auradkar 

reported non-significant effect of period of 

calving on lactation length [55, 41]. Jadhav et 

al. reported non-significant effect of period of 

calving on LL in Gir halfbreds [52]. Manoj et 

al. observed significant (P<0.01) effect of 

period of calving on FLL [28]. Significant 

(P<0.01) effect of year of calving was reported 

by Nyamushamba et al. on LL [59].  

 

Singh et al. reported non-significant effect of 

period on LL in Frieswal cattle [56]. Mandal et 

al. reported non-significant effect of period of 

calving on LL in Jersey crossbred cattle [23]. 

Pantelici et al. reported significant (P<0.01) 

effect of year of calving on LL in Simmental 

cattle [34]. Bhutkar et al. reported non-

significant effect of period of calving on LL in 

Deoni cattle [17]. Significant (P<0.01) effect 

of period of calving on LL was observed by 

Al-Samarai et al. and Japheth et al. in HF and 

Karan Fries cattle respectively [35, 31]. 

 

Banda reported significant effect of parity on 

LL in crosses of Friesian and Jersey with Zebu 

cattle [37]. Lactation length linearly increased 

(P<0.01) with increasing parity. Lactation 

length was not significantly affected by parity 

as reported by Wondifraw et al. [5]. Their 

findings were in agreement with reports of 

Gadmade and Chavan [55, 58] but Auradkar 

and Komatwar et al. reported significant effect 

of parity on lactation length [41, 49].  

 

Jadhav et al. reported non-significant effect of 

parity on LL in Gir halfbreds [52]. Significant 

effect of parity on LL was observed by 

Topaloglu and Gunes [60]. Singh et al. 

reported non-significant effect of parity on LL 

in Frieswal cattle [56]. Kumar et al. reported 

significant (P<0.01) effect of parity on LL 

[72]. Significant (P<0.05) effect of parity on 

LL was reported by Japheth et al. in Karan 

Fries cattle [31]. 

Non-significant effect of age group on first 

lactation length was reported by Mandal et al. 

in crossbred cattle [23]. 

 

Banda reported non-significant effect of 

genotype on LL in crosses of Friesian and 

Jersey with Zebu cattle [37]. Mandal et al. 

reported non-significant effect of genetic 

group on LL in Jersey crossbred cattle [23]. 

Kumar et al. reported significant (P<0.01) 

effect of genetic group on LL [16]. 

 

Peak Yield 

Dhaka et al. reported significant (P<0.05) 

effect of period of calving on first lactation 

peak yield (FPY) in Hariana cattle [15]. They 

also reported non-significant effect of season 

on FPY. Lakshmi et al. reported significant 

effect of genetic group, period of calving and 

parity on peak yield in HF × Sahiwal [25]. 

 

Kumar et al. reported significant (P<0.01) 

effect of genetic group, parity and season on 

PY in indigenous cattle and HF crossbred 

cattle [16]. In Deoni cattle, Bhutkar et al. 

reported significant effect of period of calving 

on peak yield [17]. 

 

Ratwan et al. found significant effect of sire, 

period of calving, season of calving, parity and 

genetic group on PY in Jersey crossbred cattle 

[19]. 

 

Milk Production Efficiency Traits 

Das et al. reported significant effect of genetic 

group on average daily milk yield per lactation 

length (ADMY/LL) and average daily milk 

yield per calving interval (ADMY/CI) [61]. 

Singh and Gurnani (2004) [102]reported 

significant (P<0.01) effect of sire on MY/FLL 

and MY/FCI in Karan Fries and Karan Swiss 

cattle. They also reported significant effect of 

period of calving on MY/FLL and MY/FCI.  

 

Singh et al. reported significant effect of 

genetic group, period of calving and season on 

first lactation milk yield per first lactation 

length (FLMY/FLL) and lifetime milk yield 

per lifetime lactation length (LTMY/LTLL) in 

crossbred cattle [62]. They also observed 

significant effect of genetic group and period 

of calving on FLMY/Days of AFC and 

LTMY/Days of total age at calving in 

crossbred cattle. But non-significant effect of 
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season was reported by them on FLMY/Days 

of AFC and LTMY/Days of total age at 

calving. Significant effect of genetic group 

was reported by Singh et al. on ADMY/LL 

and ADMY/CI [63]. In HF × Sahiwal cattle, 

Lakshmi et al. reported significant effect of 

genetic group, period of calving and parity on 

MY/LL and MY/CI [25]. Verma and Thakur 

reported non-significant effect of genetic 

group, season and period of calving on 

ADMY/LL and ADMY/CI in Red Sindhi × 

Jersey cattle whereas significant (P<0.05) 

effect of parity and significant (P<0.01) effect 

of sire was reported on ADMY/LL and 

ADMY/CI [64]. Singh et al. reported 

significant (P<0.01) effect of GG and period 

of calving on MY/LL in Frieswal cattle [56]. 

Significant effect of period, season of calving 

and parity of animal on MY/LL and MY/CI 

was observed by Ratwan et al. and Japheth et 

al. in different crossbred cattle [65, 31]. 

 

Heritability Estimates 

The role of heritability is very prominent in 

predicting the genetic worth as well as in 

predicting the genetic improvement expected 

in any selection programme. The heritability 

estimates as reviewed in different breeds of 

cattle for lactation traits are presented in 

Table 2. 

 

Table 2: Summary of Some Published Values of Heritability for Different Lactation Traits of Cattle. 
Cattle Trait h2 References 

 MY 0.38 Gacula et al. [79] 

Southern dairy cattle MY 0.25 Wilcox et al. [80] 

MY 0.26 Benya et al. [81] 

MY 0.26 Sharma et al. [82] 

MY 0.31 Moya et al. [83] 

HF cattle MY 0.3±0.02 Albuquerque et al. [84] 

305MY 

PY 

0.26 

0.26 

Rekaya et al. [85] 

Jersey cattle MY 0.26 ± 0.11 Roman et al. [86] 

Sahiwal Cattle FLMY 

FLL 

0.01±0.02 

0.06±0.04 

Javed et al. [68] 

Holstein Friesian MY305 

TMY 

LL 

0.29 

0.25 

0.09 

Ojango and Pollot [87] 

Hariana cattle FLMY 

FLPY 

0.26±0.12 

0.29±0.13 

Dhaka et al. [15] 

Moroccan HF cattle MY 0.29 Boujenane [88] 

Sahiwal × Friesian LL 0.46±0.33 Das et al. [69] 

Holstein MY305 0.25 Lee and Han [89] 

Karan Fries 

 

 

 

Karan Swiss 

FLMY 

MY/FLL 

MY/FCI 

 

FLMY 

MY/FLL 

MY/FCI 

0.41±0.13 

0.51±0.15 

0.41±0.14 

 

0.49±0.17 

0.42±0.16 

0.44±0.19 

Singh and Gurnani (2004) 

Friesian MY305 0.22 Khattab et al. [90] 

Crossbred cattle FLMY/FLL 

FLMY/Days of AFC 

LTMY/LTLL 

LTMY/Days of total age at calving 

0.55±0.19 

0.76±0.22 

0.68±0.28 

0.37±0.27 

Singh et al. [62] 

Iranian Holstein MY 0.15-0.23 Edriss et al. [91] 

Crossbred cattle in Brazil MY 

LL 

0.28 

0.19 

Filho et al. [92] 

Brown Swiss FLMY 0.14±0.08 Cilek et al. [93] 

Crossbred Cattle FLMY 

FLL 

TLL 

0.23±0.08 

0.22±0.07 

0.13±0.06 

Singh et al. (2007) [104] 
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Ayrshire (Kenya) 305DMY 0.12 ±0.05 Amimo et al. [3] 

Local 

Friesian × local 

Jersey × local 

Pooled 

 

Local 

Friesian × Local 

Jersey × Local 

Pooled 

FLMY 

 

 

 

 

FLL 

0.43 

0.49 

0.49 

0.49 

 

0.48 

0.49 

0.49 

0.49 

 

 

Rahman et al. [14] 

Ethiopian Boran cattle LMY 

305DMY 

LL 

TMY/LL 

0.20±0.03 

0.18±0.03 

0.26±0.03 

0.13±0.03 

Haile et al. [94] 

Ethiopian Boran cattle × HF LMY 

305DMY 

LL 

TMY/LL 

0.10±0.002 

0.11±0.003 

0.63±0.02 

0.45±1.05 

Haile et al. [94] 

Frieswal Cattle FLMY 

FLL 

0.35±0.11 

0.04±0.06 

Kumar et al. [71] 

BCB-1 LMY 

LL 

PY 

MY/CI 

0.40 

0.33 

0.34 

0.23 

Deb et al. [95] 

Karan Fries FL305DMY 

FLMY 

FLL 

MY/FLL 

MY/FCI 

0.30±0.02 

0.27±0.06 

0.21±0.05 

0.39±0.07 

0.40±0.09 

Saha et al. [22] 

Iranian Holstein MY 0.26 Hashemi et al. [74] 

Frieswal cattle FL300DMY 

FLMY 

LL 

PY 

0.18±0.07 

0.20±0.08 

0.06±0.05 

0.16±0.07 

Lakshmi et al. [25] 

Sahiwal Cattle FLMY 

T305DMY 

FLL 

0.10 

0.22 

0.09 

Banik and Gandhi [96] 

Iranian Brown Swiss 

crossbred 

MY 

FY 

0.24 

0.16 

Gorbani et al. [50] 

HF cattle LMY 

LL 

0.26±0.33 

0.18±0.16 

Usman et al. [77] 

Butana cows TMY 

LL 

0.02±0.01 

0.01±0.01 

Badri et al. [76] 

HF LL 0.03-0.04 Hossein-Zadeh [97] 

Boran and cross (Ethiopia) 305DMY 

FLL 

0.38±0.05 

0.21±0.3 

Belay and Chakravarty [13] 

Holstein FLMY 0.34±0.01 Zavadilova and Zink [98] 

HF cattle TMY 0.32 Nawaz et al. [33] 

HF cattle TMY 

LL 

0.35 

0.06 

Al-Samarai et al. [35] 

Jersey crossbred cattle MY/LL 

MY/CI 

0.54 

0.63 

Ratwan et al. [65] 

 

Jersey crossbred cattle 305MY 

TMY 

LL 

PY 

0.58±0.14 

0.51±0.13 

0.15 

0.51±0.13 

Ratwan et al. [19] 

 

 

CONCLUSION 
Genetic improvement through selection in a 

breeding program depends on the accuracy of 

identifying genetically superior animals. 

Selection of dairy animals is generally based 

on the records of lactation traits. The 

variations in lactation traits may be more of 

environmental nature as opposed to genetics 

and sampling of population. As per literature, 

all important genetic and non-genetic factors 
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like sire, season of calving, period of calving, 

parity of animals, age group and genetic group 

of animals had significant influence on the 

lactation traits in dairy cattle. Sire had 

significant influence on lactation traits in 

several studies, which suggest that superior 

sires can be used effectively to improve 

lactation traits in dairy cattle. Differences in 

lactation traits over different periods and 

seasons may be attributed to differences in 

management, selection of sires and different 

environmental conditions such as temperature, 

rainfall, humidity etc. Therefore, adjustment of 

effect of genetic and non-genetic factors is 

important for accurate and unbiased estimates 

of genetic parameters so that superior 

germplasm of dairy animals can be selected 

for future generations. 
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