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Abstract
The present investigation was carried out to study the production and reproduction performance of crossbred dairy cattle under 

an organized farm. The data were classified according to genetic groups, seasons and periods. The mean lactation milk yield was 
2316.36 ± 57.52 and 2908.31 ± 80.78 liters in Jersey crossbred and Holstein-Frisian crossbred cows, respectively. The mean age at 
first calving, lactation length, dry period, calving interval and service period was found to be 1017.50 ± 24.88, 294.95 ± 3.00, 99.80 
± 2.34, 394.75 ± 3.05, and 115.48 ± 3.12 days, respectively in Jersey crossbred cow. The corresponding figure for Holstein-Frisian 
crossbred cow was 1127.24 ± 35.63, 305.88 ± 2.95, 98.38 ± 2.56, and 404.26 ± 3.20 and 127.03 ± 3.63 days, respectively. The effect 
of genetic group was found to be highly significant (P < 0.01) on lactation length, lactation milk yield, calving interval, service period 
and age at first calving and non- significant for dry period (P > 0.05). The Holstein-Friesian crossbred cows had significantly (P < 
0.01) longer lactation length and higher lactation milk yield. However, Jersey crossbred cows had significantly (P < 0.01) shorter 
calving interval, service period and age at first calving. The effect of season of calving was highly significant (P < 0.01) on lactation 
length, lactation milk yield, calving interval and service period and non- significant on dry period. The effect of season of birth was 
highly significant (P < 0.01) on age at first calving. During pre monsoon season lactation milk yield was significantly higher with sig-
nificantly shorter calving interval, service period and age at first calving. The effect of period was observed to be significant (P < 0.05) 
for lactation length and calving interval while it was non- significant (P > 0.05) for lactation milk yield, dry period, service period and 
age at first calving. In the second period there was apparently higher lactation milk yield with significantly shorter calving interval. 
Reproductive performance of Jersey crossbred cows was found to be significantly better in comparison to the Holstein-Friesian 
crossbred cows while productive performance was better in later one. Cows calved during pre monsoon season were found to be 
better compared to other seasons. It can be concluded that Jersey crossbred cows showed superior performance in respect of repro-
duction. Therefore, it will be better to maintain this cross breed for dairy farming under the humid sub-tropical climate of Assam. 
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Introduction
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Dairy cattle are an integral part of agricultural system in India 
and have occupied a prominent place in rural life providing not 
only a subsidiary income and nutritional security, but it is also 
a significant source of organic fertilizer for the crop field. Out of 
535.78 million numbers of livestock in India cattle population is 
192.49 million [1]. As per the latest report the milk production 

in India has reached 130.58 million tons during the year 2022-23 
with a per capita availability of 459g per day and it ranks first in 
milk production in the world. However, there is severe disparity 
in milk production and availability in different states. The annual 
milk production of Assam is only 1.006 million tons and per capita 
availability is 78 g per day [2]. India has made stupendous growth 
in dairy sector particularly after the launching of “Operation Flood 
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Programme” which promoted and nourished the concept of co-op-
erative approach of milk production. Recently, attention towards 
crossbred cows and their performance assessment got diverted 
due to the policy for conservation of Indigenous Milch breed. How-
ever, the exotic germplasm has already been infused in the field 
through artificial insemination. But, recent information on cross-
bred cows under organized farm condition is hardly available 
particularly in Assam. Therefore, present study was carried out to 
study the various factors affecting the performance of crossbred 
cattle under organized farm condition to have a glimpse on it.

Materials and Methods
The original data required for the investigation were collected 

from various records maintained at Instructional Livestock Farm 
(Cattle) of College of Veterinary Science, Khanapara, Guwaha-
ti-781022 during the period 2007-2017. The abnormal and incom-
plete data were rejected. Total 260 numbers of complete lactation 
record and 115 records of age at first calving (AFC) were collected. 
The data were classified according to genetic groups, seasons and 
periods. There were two genetic groups such as Jersey crossbred 
(G1) and Holstein-Friesian crossbred cows (G2); four seasons such 
as Pre monsoon (S1): March-May; Monsoon (S2): June-September; 
Post monsoon (S3): October-November and Winter (S4): Decem-
ber-February and two periods such as period: 2007-2012 (P1) and 
2012-2017 (P2). The data were subjected to analysis of variance 
in GLM model [3].

The GLM model used was as follows
Yijkl= Gi + Sj +Pk + µijkl.
Where, Yijkl = lth observation in ith genetic group, jth season and 
kth period.
 Gi = Effect of ith (1, 2) genetic group
 Sj = Effect of jth (1, 2, 3, 4) season of calving (in case of AFC season 
of birth)
 Pk = Effect of kth period 
 µijkl = Unknown factors assumed to be NID (µ, σ2)

Statistical analysis [3] of the data was done as per standard 
procedure [4] and pair wise comparison of means was done with 
DMRT.

Results and Discussion
Lactation length

The mean lactation length for Jersey crossbred and Holstein-
Friesian crossbred cows was 294.95 ± 3.00 and 305.88 ± 2.95 
days respectively (Table 1). Almost similar result was observed by 
Hadge., et al. (2012) [5] in Jersey × Sahiwal. However, longer lac-
tation length from the present study was found by Taggar., et al. 

(2014) [6] in Jersey crossbred, Desai., et al. (2017) [7] in Dangi × 
Red Sindhi × Jersey, Vijaykumar (2019) [8] in Jersey crossbred cows 
and shorter lactation length from the present study was reported 
by Hussain (2002) [9] in Jersey × Local cows. The mean lactation 
length of Holstein-Friesian crossbred cows was found to be in close 
conformity with the report of Goni., et al. (2001) [10] in Holstein- 
Friesian× Sahiwal and Hussain (2002) [9] in Holstein-Friesian × 
Local cows. Higher lactation length than the present findings was 
recorded by Kumar., et al. (2014) [11] and Abera (2016) [12] in 
Holstein-Friesian crossbred cows and shorter lactation length was 
recorded by Miazi., et al. (2007) [13] in Holstein-Friesian × Local 
cows, Islam., et al. (2002) [14] in Friesian × Local and Wondifraw., 
et al. (2013) [15] in Holstei-Friesian × Deoni crossbred cows. The 
difference in mean lactation length reported by various workers 
might be due to difference in management and genetic makeup.

The analysis of variance showed highly significant (p < 0.01) 
effect of genetic group on lactation length (Table 1) which was in 
agreement with other previous [9,10-13,16]. workers. The results 
of Duncan’s Multiple Range Test (DMRT) revealed that the mean 
lactation length of Holstein-Friesian crossbred cows was longer 
than Jersey crossbred cows. Significant difference in the lactation 
length between two breeds under study might be due to genetic 
variation. The lower lactation length in Jersey crossbred cows 
might be due to early conception after calving, thereby early dry-
ing off of the cow. There was significant effect (P < 0.05) of season 
of calving on lactation length in the present study. Similar effect 
was in Jersey crossbred [6,17], HF × Deoni [18], Holstein-Friesian 
[19] cows and Holstein-Friesian × Local [13] cows. However, non-
significant effect of season of calving was reported [12,20,21]. in 
different genetic groups of cattle. The effect of period was also sig-
nificant (P < 0.05) on this parameter. The mean lactation length of 
crossbred cows calved during pre monsoon and winter seasons 
were significantly shorter than other seasons in the present inves-
tigation. On the other hand, Hussain (2002) [9] found significantly 
shorter lactation length during post monsoon and winter season in 
crossbred cows and Mote., et al. (2016) [23] found shortest lacta-
tion length during rainy and summer seasons in Holstein- Friesian 
crossbred cows. Difference in the mean lactation length of cross-
bred cows among the various workers might be due to variation 
in management conditions in different time period and place of 
rearing. Shorter lactation length during pre monsoon and winter 
in the present study might be due to favourable environmental fac-
tors. There was significant (P < 0.05) difference of mean lactation 
length between two periods in the present investigation. However, 
non-significant effect of period on lactation length was reported 
by Khunte., et al. (2016) [16] in crossbred cows. Longer lactation 
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length in first period might be due to occurrence of post-partum 
estrous within optimum time.

Lactation milk yield
The mean lactation milk yield in the present study was 2316.36 

± 57.52 and 2908.31 ± 80.78 liters for Jersey crossbred and Hol-
stein- Friesian crossbred cow, respectively (Table 1). The observed 
mean lactation milk yield was lower than Jersey crossbred as per 
previous workers [8] and higher than Jersey × Red Kandhari [24], 
Jersey × Sahiwal [5] and Dangi× Red Sindhi× Jersey [7] crossbred 
cows. The present value for lactation milk yield found in Holstein-
Frisian crossbred cows was in agreement with earlier report [25] 
in Holstein-Frisian × Local. However, longer lactation milk yield 
was found in Holstein- Freisian× Sahiwal [10] and lower value for 
lactation milk yield was reported in Holstein-Frisian × Hariana 

[26] and Holstein-Friesian11 crossbred cows.

There was highly significant (P < 0.01) effect of genetic group 
on lactation milk yield (Table 1). The mean lactation milk yield for 
Jersey crossbred cows were significantly lower than that of Hol-
stein-Friesian crossbred cows. Significant effect of genetic group 
was also reported by other [11,16] scientists. The higher lactation 
milk yield in Holstein-Friesian crossbred cows might be due to its 
genetic quality in respect of milk production. There was highly 
significant (p < 0.01) effect of season of calving on lactation 
milk yield. The present observation was supported by the pre-
vious [11,18,20] investigators. On the other hand, non-signficant 
effect of season of calving on lactation milk yield was observed by 
some other [16,27] researchers. The lactation milk yield in the 

present study was found to be significantly higher during Pre mon-
soon season and it was in conformity with the previous report [9] 
in crossbred cows. But others [20] reported highest lactation milk 
yield during winter season. In the present study lactation milk yield 
in crossbred cows calved during Pre-monsoon season was signifi-
cantly higher, which might be due to favourable weather condition. 
There was non-significant effect of period on lactation milk yield 
of crossbred cows in the present study. Keeping conformity with 
the present study non-significant effect of period was observed by 
some earlier workers [16,27] in various dairy cows. However, sig-
nificant effect of period was reported [28,29] in various breed. The 
different effect of period as reported by various authors in respect 
of lactation milk yield might be due to variation in management 
factors.

Dry period
The mean dry period of Jersey crossbred and Holstein-Friesian 

crossbred cows were 98.38 ± 2.56 and 99.80 ± 2.34 days, respec-
tively (Table 1). The mean dry period of Jersey crossbred cows 
estimated in the present study was in close proximity to Dangi × 
Red Sindhi × Jersey [7], Jersey × Red Sindhi [30] and Jersey × Non-
descript [8] cows . Less than the present value of dry period was 
observed [31] in Jersey x Tharparkar crossbreds. Longer dry pe-
riod than the present observation was reported by [9,32,33] other 
workers in various dairy breeds. But, longer dry period than the 
present study was observed [9,25,34] in Holstein-Friesian cross-
breds cows. The difference in mean dry period among the various 
workers might be due to variation in feeding and management fac-
tors.

Traits Jersey crossbred Holstein-Friesian crossbred P-value
Lactation length (days) 294.95 ± 3.00 305.88 ± 2.95  < 0.01

Lactation milk yield (liters) 2316.36 ± 57.52 2908.31 ± 80.78  < 0.01
Dry period (days) 98.38 ± 2.56 99.80 ± 2.34  > 0.05

Age at first calving (days) 1017.50 ± 24.88 1127.24 ± 35.63  < 0.01
Service period (days) 115.48 ± 3.12 127.03 ± 3.63  < 0.01

Calving interval (days) 394.75 ± 3.05 404.26 ± 3.20  < 0.01

Table 1: Comparison between jersey crossbred and Holstein-Friesian crossbred dairy cattle production under an organized farm.
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Effect of genetic group on this trait was non-significant (P > 
0.05) (Table 1). In conformity, non-significant effect of genetic 
group was observed by several workers [34,35] in various ge-
netic groups. On the contrary, significant effect of genetic group 
was recorded by some previous workers [9,36] in different breeds 
of cows. There was non-significant (P > 0.05) effect of season of 
calving on dry period in the present study, which was supported 
[30,37] by different workers in genetic groups of cattle. On the oth-
er hand, significant effect of season of calving on dry period was 
observed by several workers [19,36,38] in various dairy cattle. The 
effect of period on dry period was found to be non- significant (P > 
0.05) in the present study. 

Age at first calving
The mean age at first calving in Jersey crossbred and Holstein-

Friesian crossbred cow was 1017.50 ± 24.88 and 1127.24 ± 35.63 
days, respectively (Table 1). It was in close proximity with Jersey 
× Red Sindhi [39] and Jersey × Local [22] cows. Shorter age at 
first calving than the present value was reported in Jersey × Hari-
ana [40] and Jersey × Local [39,41]. However, longer value than 
the present study was reported by many investigators in Jersey 
crossbred [25,40] The present finding of age at first calving for 
Holstein-Friesian crossbred cows was in conformity with the find-
ings in Holstein-Frisian × Local [22,41]. Shorter age at first calv-
ing than the present value in Holstein-Friesian crossbred cows 
was reported by various workers in Holstein-Frisian × Local [25], 
Holstein-Frisian × Hariana [40,42], Holstein-Frisian × Sahiwal [10] 
and Holstein-Friesian crossbred [43] cows. In the present study, 
there was highly significant (P < 0.01) effect of genetic group on 
age at first calving in the present study (Table 1). The mean value 
for age at first calving of Jersey crossbred cow was significantly 
lower compared to Holstein-Friesian crossbred cows. Similar to 
the present study highly significant effect of genetic group on age 
at first calving was reported by earlier [10,22,25,39,40] workers. 
On the contrary previous report [44,45] indicated non-significant 
effect of genetic group on age at first calving. The shorter age at 
first calving in Jersey crossbred cows might be due to better adapt-
ability of this breed to the agro-climatic condition of Assam than 
the Holstein-Friesian crossbred cows. There was highly significant 
effect (P < 0.01) of season of birth on age at first calving. Signifi-
cant effect of season of birth on age at first calving was observed 
by earlier [22,39,42] workers. However, non-significant effect of 
season of birth on age at first calving was also observed [42,45,47] 
in various genetic groups of cow. Significanly shortest age at first 
calving was attained in heifer born during pre-monsoon (S1) sea-
son; while, highest age at first calving was observed in heifers born 
during post-monsoon season (S3) season. Significantly shorter age 

at first calving during pre-monsoon season might be due to favour-
able environmental factors and availability of good quality fodders 
during this season. The result of ANOVA was an indicative to non-
significant effect (P > 0.05) of period on age at first calving in the 
present study. Unlike the present study, significant effect of period 
of birth was reported earlier [42,48] in various dairy cows. The 
mean age at first calving during second period (P2) was apparently 
higher than the first period (P1).

Service period
The mean service period in Jersey crossbred was 115.48 ± 3.12 

days while the corresponding value in Holstein- Friesian crossbred 
cow was 127.03 ± 3.63 days (Table 1). The present finding in Jersey 
crossbred was in agreement with other [36,49,50] workers. Longer 
service period than the present finding was reported in Jersey × 
Red Sindhi [25,30] crosses and crossbred Jersey [8] cows. On the 
other hand, lower value for service period in Jersey crossbred cows 
was reported by previous [33] worker. The average service period 
in Holstein-Frisian crossbred cow was in accord with [34] Holstein-
Frisian × Sahiwal crossbred cows. Longer than the present value for 
service period in Holstein-Frisian cows was observed in Holstein- 
Frisian × Local [25] and shorter than the present finding for service 
period was reported in Holstein-Frisian × Sahiwal [10].

It was observed that the effect of genetic group was highly sig-
nificant (P < 0.01) on service period in the present study (Table 
1). Similar to the present observation, significant effect of genet-
ic group on service period was supported [36,42,50] in different 
dairy cows. However, non- significant effect of genetic group on 
service period was previously reported46 in dairy cows. Signifi-
cantly shorter mean service period of Jersey crossbred cows in the 
present study might be due to its adaptability to the climatic condi-
tions prevailed in Assam. There was highly significant (P < 0.01) 
effect of season of calving on the mean service period. Equivalent 
to the present findings, significant effect of season of calving on 
the mean service period was observed earlier [32,42,46,48,50,51] 
non- significant effect of season of calving was reported by various 
[30,33,36,53,54]workers dairy cows. Significantly shortest service 
period was observed during pre-monsoon season (S1). It might 
be due to favourable weather condition and supply of good qual-
ity nutritious green fodder found during that season. The effect of 
period on service period was non-significant (P > 0.05). Similar to 
the present findings, non-significant effect of period on this trait 
was seen [30,30] in different cows. However, significant effect of 
period on service period was reported [42,48] different dairy cows. 
Apparently shorter service period during second period might be 
due to improve feeding and management of cows during the sec-
ond period.
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Calving interval
The average calving interval for Jersey crossbred and Holstein- 

Friesian crossbred cows were 394.75 ± 3.05 and 404.26 ± 3.20 
days respectively (Table 1). The mean value for calving interval 
for Jersey crossbred cows in the present study was almost simi-
lar with Jersey× Local [7,9] in different crossbred cows. The mean 
calving interval was reported in Jersey × Sahiwal [56], Jersey × Red 
Sindhi [30] and Jersey × Non-descript [8] cows was longer than 
the present value. But, the report in Holstein-Frisian × Local [9], 
Holstein-Friesian × Hariana [40], HF crossbred [43,57] cows. The 
difference in mean calving interval of crossbred cows among the 
previous workers might be due to variation in feeding and man-
agement factors.

There was highly significant (P < 0.01) effect of genetic group 
calving interval (Table 1). Similar significant effect of genetic group 
on calving interval was reported [40,57,58] previously in various 
dairy cows. However, there were few reports [10,25,54] regarding 
non-significant effect of genetic group on this trait. The significant 
deviation between the two breeds might be due to their inherited 
genetic quality. The Jersey crossbred cows might have adapted well 
in the agro-climatic condition of Assam. Therefore, it showed bet-
ter reproduction capacity and reduced calving interval. There was 
highly significant effect (P < 0.01) of season of calving on calving 
interval. Similar, significant effect of season of calving on calving 
interval was also observed in earlier [42,48,51,52] studies. On the 
other hand non- significant effect of season of calving was reported 
[29,37,54] in different dairy cows. The longest calving interval was 
observed during S3 season and shortest calving interval was ob-
served during S1 season. On the other hand, lower calving interval 
in Post-monsoon season under field condition was also reported 
[9] previously. The shorter calving interval during S1 season in the 
present study was due to reduced service period during that sea-
son. In the present study, significant effect (P < 0.05) of period was 
found on calving interval which was supported by [42,48] previous 
workers. On the contrary, non-significant effect of period of calv-
ing was reported [59] before hand in one study. Significantly lower 
calving interval was observed during second period. It was due to 
early conception and reduced service period during this period; 
which in turn bears the evidence of better management.

Conclusion
The performance of Jersey crossbred was significantly better 

than Holstein-Friesian crossbred in respect of age at first calving, 
service period and calving interval. However, the production traits 
such as lactation length and lactation milk yield were significantly 
higher in later one. The effect of season of calving was highly sig-

nificant for lactation length, lactation milk yield, calving interval 
and service period and non- significant for dry period. The effect of 
season of birth was highly significant for age at first calving. During 
pre monsoon season lactation milk yield was significantly higher 
with significantly shorter calving interval, service period and age 
at first calving. It can be concluded that Jersey crossbred cows 
showed superior performance in respect of reproduction. Though, 
the milk yield was less in Jersey crossbred cows, but earlier work-
ers [60] revealed that fat percentage of this genetic group is higher 
than Holstein-Friesian crossbred. Fat corrected milk (FCM) yield 
might be equivalent between these two breeds. Therefore, it will be 
better to maintain Jersey crossbred cows for dairy farming under 
the sub-tropical humid climatic regions like Assam state in India.
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