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ABSTRACT

The present study was undertaken on first lactation production and reproduction records of 1470 Frieswal cows
maintained over a period of 10 years (2003-2012) at two military farms, viz Meerut and Ambala at CIRC, Meerut,
Uttar Pradesh. The data were classified according to farm, season, period, and age groups. The overall least squares
means of AFC, FL305DMY, FLMY, FLL, FSP, FDP and FCI were 921.35+05.17 days, 2658.57+42.59 kg,
2718.28+44.40 days, 304.15+1.4 days, 163.19+24.75 days, 114.20+5.94 days and 459+8.06 days, respectively.
Period had highly significant effect on AFC, FL305YP, FLMY, and FLL, while it had non-significant effect on
FSP, FDP and FCI. The effect of season of birth on AFC was statistically non-significant. The average FL305DMY
for Meerut farm was 2879.13+41.28 kg while the corresponding estimate for Ambala farm was 2438.02+61.79 kg
and the difference was statistically highly significant. The analysis on the effect of season on FL305DMY revealed
that the cows calved in summer season had the maximum FL305DMY of 2700.61+57.02 kg followed by the winter
(2639.75+50.38 kg) and rainy calvers (2635.37+65.81 kg). The study also revealed that the differences between
different seasons were not statistically significant. The least squares analysis revealed that the AFC group had
highly significant effect on the FL305DMY.
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Frieswal is one of the superior crossbred cattle developed
in India by crossing the indigenous milch breed with the
temperate dairy breed. The Frieswal project was started on
23" May, 1985 by the Indian Council of Agricultural
Research in collaboration with the Ministry of Defence,
Government of India for developing a strain of cattle by
crossing the Sahiwal cattle with the Holstein Friesian bulls.
The primary objective of the project was to evolve a national
milch breed yielding 4,000 kg of milk with 4% butter fat in
a standard lactation of 300 days. Presently the crossbred
cattle available at the Military farms having 62.50% HF
inheritance are genetically considered as Frieswal cattle.
The traditional genetic evaluation of Frieswal bulls based
on the first lactation 305-days or less milk yield of their
daughters increases the generation interval thereby reduces
the genetic gain per unit of time and increases the cost of
sire evaluation.

Most of the daughters with incomplete records are
eliminated from the evaluation programme which causes
biasness in the sire evaluation and indirectly reduces the
accuracy of selection. In view of the above facts, the present
study was undertaken to assess the effect of various genetic
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and non-genetic factors on first lactation individual monthly
milk yields in Frieswal cattle.

MATERIALS AND METHODS

The data on Frieswal cattle born over a period of 10
years (2003-2012) at two Military dairy Farms, viz. Ambala
and Meerut were utilized for the present study. The details
on pedigree and first lactation production and reproduction
traits of Frieswal cows were collected from the history and
pedigree sheets while the daily milk yield records of cows
calved during the period from 2005-2014 were collected
from the daily milk yield registers. The Military farm at
Meerut is 65 km away on the North-East of the national
capital, New Delhi. The average height above the mean
sea level is 219 meters and the average annual rainfall ranges
between 70-80 mm. The temperature varies with a wide
range of 4°C during peak winter and 44°C during summer.
The Military farm, Ambala is located in the cantonment
area on the South-East of Ambala city. The average height
above mean sea level is 277 meters. The records of the
animal of known pedigree and normal lactation only were
considered for this study. Information on first lactation
records of 1,470 Frieswal cows were collected for
generating the first lactation production, reproduction and
part lactation traits. Information of animals with
abnormalities such as culling or disposal in middle of
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lactation, abortion, stillbirth and other pathological
conditions were excluded from analysis. The records of
animals with less than 100 days of lactation length or 300
kg of milk production were also discarded. To ensure the
normal distribution, the outlines were removed and data
within the range of mean+2SD were only considered for
the study. For genetic studies, sires having three or more
daughters were only considered. The seasonal variation
experienced by the animals is considered as one of the main
factors of the environment that affects the performance. In
both the farms, there is a wide variation of climatic
conditions throughout the year, differences being more
between the seasons and less within the seasons. Thus, the
year was divided in to three seasons on the basis of rainfall,
temperature and humidity. The classification of season of
calving was done as follows: S! Winter (November—
February), S2 Summer (March—June), S3 rainy (July—
October) and for classification of period of calving, the total
span 10 years for which data collected, was divided into
five periods (P1 to P5) and each spanned around one year.
The classification of animal age groups into eight code (C1
to C8). The first production and reproduction traits
considered in the study were age of calving (AFC), first
lactation 305 day milk yield (F305DMY), first lactation
milk yield (FMY), first lactation length (FLL), first dry
period (FDD) and first calving interval (FCI). The analysis
was carried out using least-squares and maximum likelihood
computer program of Harvey (1990). The influence of
various non-genetic factors on different first lactation
production and reproduction traits was studied by least
squares analysis of variance for unequal non-orthogonal
data using the technique described by Harvey (1966).

The following statistical models were used for different
traits described in this section.

For age at first calving
Yijkl =u+ Fi + S] + Pk + eijkl

where Y,y,, Dependent trait (AFC) of 1™ cow born at i
farm in j'" season and kth period; u, Overall mean; S;, Effect
of ith farm; F;, Effect of j season; Py, Effect of k™ period;
ejjx1» Random error, assumed to be normally and
independently distributed with mean zero and constant

variance, i.e. NID (0, 6,2).

Production and reproduction traits
Yijum = 1 + Fi+ S5+ P+ A+ ejjum

where Yy, Dependent trait of m™ cow born at i farm in
j season, k' period and 1™ age group; u, Overall mean; S;,
Effect of ith farm; F;, Effect of j season; Py, Effect of k'
period; A,, Effect of Ith age group; €jm, Random error,
assumed to be normally and independently distributed with

mean zero and constant variance, i.e. NID (0, 062).

RESULTS AND DISCUSSION

The least squares means of first lactation production and
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reproduction traits are presented in Tables 1 and 2. The
overall least squares mean for AFC was 921.35+04.17 days.
The average estimate of AFC obtained in the present study
is similar to the estimates reported by Rathee (2015).
However, AFC estimates higher than the present study were
reported by Saha (2001), PDC AR (2003-04), Dubey and
Singh (2006), Mukherjee (2005), Nehra (2011), Divya
(2012). The least squares analysis of variance revealed that
the age at first calving of Frieswal cows maintained in
Ambala and Meerut farms did not differ significantly.
Similar to the present findings, Rathee (2015) reported non-
significant effect of farm on AFC in Frieswal cattle. On the
contrary, Mukherjee (2005) reported significant variation
in AFC estimates obtained from different farms. The effect
of season of birth on AFC was statistically non-significant.
Similar to the present findings, many workers (Saha 2001,
Mukherjee 2005, Simran et al. 2014) reported non-
significant effect of season of birth on AFC in different
crossbred cattle. However, significant influence of season
of birth on AFC was reported by Dubey and Singh (2005)
and Rathee (2015). The least squares analysis of variance
revealed that the period of birth had highly significant
(P<0.01) effect on AFC in Frieswal cattle. Saha (2001),
Mukherjee (2005) and Simran et al. (2014) reported
significant variation in the AFC of animals born in different
periods. On the contrary, non-significant effect of period
of birth on AFC was also reported by Dubey and Singh
(2005). Rathee (2015) also reported non-significant effect
of year of birth on AFC in Frieswal cattle.

The least squares analysis revealed overall least squares
mean of 2658.57+42.59 kg for FL305DMY in Frieswal
cattle. The average estimate obtained in the present study
was near to the average values reported by Mukherjee
(2005) and Rathee (2015). On the contrary, Saha (2001)
reported a lower average of 2,470 kg in Karan Fries cattle.

Table 1. Least squares means for age at first calving (days) in
Frieswal cattle

Overall No. of observations Mean=SE
1113 921.35+4.17
Farm™S
Ambala 328 924.76+6.91
Meerut 785 917.94+4.56
Season of birthNS
Winter 513 914.98+5.58
Summer 253 927.17+£7.45
Rainy 347 921.99+6.44
Period of birth**
2003-2004 102 965.97+11.83¢
2005-2006 183 956.46+8.57°¢
2007-2008 288 914.67+6.99b
2009-2010 343 891.09+6.694
2011-2012 197 878.58+8.344

Means bearing same superscript in a group did not differ
significantly; **significant at 1% level (P< 0.01); NS, Non-
significant.
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Table 2. Least-squares means of first 305 day milk yield, first lactation milk yield, first lactation length, first dry period, first

service period and first calving interval traits in Frieswal cattle

Effect FL305DMY (kg) FLMY (kg) FLL (days) FDP (days) FSP (days) FCI (days)
Overall (n)  2658.57+42.59 2718.28+44.40 304.15+1.40 114.20+5.94 163.19+24.75 459.29+8.06
(876) (876) (876) (220) (300) (267)
Farm
Ambala 2438.02+61.79 2495.30+64.41% 304.36+2.04 101.69+8.81% 147.92+12.20 493.07+11.152
(239) (239) (239) (42) (297) (79)
Meerut 2879.13+41.28 2941.27+43.03P 303.93+1.36 126.71+6.83b 178.47+45.84 425.51+9.27°
(637) (637) (637) (178) 3) (188)
Season of calving
Winter 2639.75+50.38% 2684.42+52.45 301.28+1.66* 101.34+6.982 139.87+25.19% 446.98+9.32
(380) (380) (380) 93) (142) (114)
Summer 2700.61£57.02° 2773.47£59.44 308.44+1.87° 122.02+7.58b 196.02+26.49° 473.27+£10.85
(315) (315) (315) (81) (96) (99)
Rainy 2635.37+£65.81% 2696.965+68.59 302.71+2.16% 119.26+8.75° 153.76+25.34% 457.69+11.99
(181) (181) (181) (46) (62) (54)
Period of Calving
2005-06 2692.87+131.77° 2740.13£137.36°¢ 303.54+4.3420 100.99+14.78 115.33+58.66 437.67+£23.27
(37 (37 (37 (93) (2) (12)
2007-08 2435.85+£66.91% 2529.09+69.75% 308.903+2.20° 112.84+7.91 179.10+£24.50 451.15+11.05
(157) (157) (157) (81) (34) (78)
2009-10 2927.08+52.93P 2968.62+55.17¢ 298.37+1.742 131.19+6.69 178.87+23.27 463.35+£9.09
(255) (255) (255) (46) (85) (90)
2011-12 2671.74+63.07° 2749.92+65.75b¢ 306.82+2.078P 113.99+9.05 177.95+24.84(42) 460.06+12.08
(215) (215) (215) (46) (58)
2013-14 2565.39+£59.112 2603.65+61.62% 303.100£1.95% 112.07+18.56 164.75+£24.01 484.28+17.65
(212) (212) (212) 8) (137) (29)
Age Groups
<723 2698.96+163.43%  2748.54+170.37% 306.44+5.39 106.76+25.1820 206.15+32.21 451.29+35.14
(23) (23) (23) “4) (10) %)
723-789 2383.05+£94.302 2447.64+98.31* 306.22+3.11 128.57+10.67° 141.43+£26.90 486.80+14.23
(76) (76) (76) (29) (26) (35)
790-855 2506.99+64.17% 2563.51+£66.90% 302.53+2.11 114.48+8.37%0 169.05+26.30 467.28+10.36
(198) (198) (198) (53) (86) 77)
856-922 2642.98+61.582 2694.58+64.192 302.25+2.03 101.72+8.612b 145.57+26.08 453.01+11.15
(200) (200) (200) (51) (65) (61)
923-989 2690.19+73.112b 2752.61£76.212b 306.16+2.40 110.68+9.880 150.32+27.23 461.66+13.66
(129) (129) (129) (33) (51) (37
990-1056 2670.74+81.132 2728.77+84.580 301.86+2.67 105.37+12.192 164.54+32.47 447.03+18.05
(107) 107) (107) (19) (15) (20)
1057-1123  2847.32+102.06° 2926.14+106.39° 301.55+3.36 97.05+15.16% 156.94+31.03 460.72+22.82
(62) (62) (62) (12) (20) (12)
1124 2828.36+90.37° 2884.50+94.20P 306.15+2.98 148.94+12.03" 171.59+28.59 446.53+£17.50
and above (81) 81) (81) (19) 27 (20)

Figures in parentheses indicate the degrees of freedom; **, significant at 1% level (P< 0.01); *, significant at 5% level (P< 0.05).

The average FL305DMY for Meerut and Ambala farms
were found to be statistically highly significant (P<0.01).
Similar to the present findings, Mukherjee (2005) while
studying the effect of farm on FL305DMY found
statistically significant difference among six different farms,
viz. Meerut, Lucknow, Ambala, Jabalpur, Dehradun and
Jallandhar. However, Rathee (2015) reported non-
significant difference among the FL305DMY averages of
Frieswal animals maintained at Ambala and Meerut Military
farms. The average FL305DMY classified according to
different season of calving. The study also revealed that

the differences between different seasons were not
statistically significant. The non-significant effect of season
of calving on FL305DMY was also reported by Singh et
al. (2006), Rashia (2010), Nehra (2011), Divya (2012) and
(Rathee 2015) in different crossbred cattle. Contrary to this
finding, significant effect of season of calving on
FL305DMY has also been documented by Mukherjee
(2005) and Kokate (2009) in different HF crossbred cattle.
The FL305DMY of cows calved during different periods
showed a wide variation and the effect of period was highly
significant (P<01). The present finding was in accordance
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with the reports of Mukherjee (2005), Singh et al. (20006),
and Kokate (2009). Rathee (2015) also reported significant
variation among the Frieswal cows calved in different years.
The least squares analysis revealed that the AFC group had
highly significant (P<0.01) effect on the FL305SDMY. This
finding was similar to Annual Report PDC (2003-04),
Mukherjee (2005), and Rathee (2015) in Frieswal cattle.
However, Divya (2012) reported non-significant effect of
AFC on FL305DMY in KF cattle.

The overall least squares mean for FLMY was
2718.28+44.40 kg. Almost similar estimates of average
FLMY were observed by Saha (2001) and Bhattacharya et
al. (2002) in crossbred cattle. However, estimates of FLMY
lower than the present study were reported by Radhika et
al. (2012), Hassan and Khan (2013) and Sooraj (2013) in
different crossbred cattle. On the contrary, Singh et al
(2008) in HFxS crossbred, Nehra (2011) in KF and Rathee
(2015) in Frieswal cattle reported higher estimate of FLMY.
The least squares analysis of variance revealed highly
significant (P<0.01) variation in the FLMY of Frieswal
cows maintained at two different farms. Similar to the
present findings, the earlier studies (Mukherjee 2005,
Hassan and Khan 2013) reported significant effect of farm
on this trait. However, Rathee (2015) reported non-
significant differences among the FLMY of Frieswal cows
maintained at two different farms. The study also revealed
that the season had highly significant (P<0.01) effect on
FLMY in Frieswal cattle. The significant effect of season
of calving on FLMY observed in the present study was in
agreement with the findings of Akhtar et al. (2003) and
Mukherjee (2005) in different crossbred cattle. On the other
hand, Singh ez al. (2008), Rashia et al. (2009), Nehra (2011),
Radhika er al. (2012), Hassan and Khan (2013) and Rathee
(2015) reported non-significant effect of season of calving
on FLMY. The period of calving had highly significant
(P<0.01) effect on the FLMY. Similar to the present results,
Akhtar et al. (2003), Mukherjee (2005), Kumar et al. (2008),
Singh et al. (2008), Rashia et al. (2009), Sooraj (2013) and
Hassan and Khan (2013) had found significant effect of
period of calving on FLMY in crossbred cattle. On the
contrary, Bhattacharya et al. (2002), Nehra (2011) and
Radhika et al. (2012) reported non-significant variation in
FLMY of crossbred animals calved in different periods.
The least squares analysis revealed that the age at first
calving had highly significant effect (P<0.01) on the FLMY.
Similar to the present findings, Akhtar et al. (2003) in
HFxS, Mukherjee (2005) and Rathee (2015) in Frieswal
showed significant variation in FLMY due to the age at
first calving. However, Saha (2001) and Nehra (2011)
reported non-significant effect of AFC on FLMY in KS
and KF cattle.

The least square estimate of overall population mean
for FLL was 304.15+1.40 days. The estimate was near to
the values reported by Bhattacharya et al. (2002), Kumar
et al. (2008), Saha et al. (2010), and Rathee (2015) in
different crossbred cattle. On the contrary, present estimate
was higher than the value reported by Bhattacharya et al.
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(2002). The study revealed that the differences between
farms were found to be statistically non-significant. Similar
to the present findings, Rathee (2015) also reported non-
significant variation in FLL of animal maintained in Ambala
and Meerut farms. However, Mukherjee (2005) reported
significant variation in FLL of Frieswal cattle maintained
in six different Military Farms. The results of the present
study revealed that the influence of season of calving on
FLL was statistically highly significant in Frieswal cattle.
The significant effect of season of calving on FLL observed
in the present study was in agreement with the findings of
Gurnani (2000) and Mukherjee (2005) in different crossbred
cattle. On the other hand, Saha (2001), (Bhattacharya et al.
2002), (Akhtar et al. 2003), (Saha et al. 2010), (Nehra et
al. 2011) and Rathee (2015) reported significant effect of
season of calving on FLL. The effect of period of calving
on FLL was statistically highly significant (P<0.01).(Nehra
et al. 2011), Rathee (2015) reported significant variation
in the FLL of crossbred cows during different period. On
the other hand, Saha et al. (2010) reported non-significant
influence of period of calving on this trait. The effect of
age groups on the FLL was found to be statistically non-
significant. It was apparent from the results that there was
no wide variation in FLL among different age groups. The
non-significant effect of AFC on FLL in Sahiwal cattle was
also reported by Nehra et al. (2011), Rathee (2015) in
different HF crossbred cattle. However, Mukherjee (2005)
reported statistically significant effect of AFC on FLL in
crossbred cattle.

The least squares overall mean FDP was 114.20+5.94
days. This average was near to the estimates reported by
Mukherjee (2005) and Rathee (2015) in HF crossbred cattle.
However, average FDP estimates lower than the present
study was also reported by Akther et al. (2003), Singh and
Gurnani (2004) and Saha et al. (2010). On the contrary,
higher average estimate of 147 days was also reported by
PDC AR (2008-09) in Frieswal cattle. The least squares
analysis of variance showed that the farm had significant
(P<0.05) effect on FDP in Frieswal cattle. Similar to the
present findings, Mukherjee (2005) reported significant
effect of farm on FDP in Frieswal cattle. On the contrary,
Rathee (2015) found non-significant effect of farm on the
FDP in Frieswal cattle. The influence of season of calving
on FDP was significant (P<0.05). The significant effect of
season of calving on FDP was also reported by earlier
workers (Mukherjee 2005, Saha et al. 2010). However,
many other workers (Sahana and Gurnani 2000, Saha 2001,
Singh and Gurnani 2004, Rathee 2015) reported non-
significant effect of season on FDP in different crossbred
cattle. The least squares analysis of variance revealed that
the period of calving did not have significant effect on FDP
in Frieswal cattle. Similar to this finding, Singh and Gurnani
(2004) and Saha et al. (2001) reported non-significant
influence of period of calving on this trait in different
crossbred cattle. On the other hand, Akther et al. (2003),
Mukherjee (2005) and Rathee (2015) reported significant
influence of period of calving on FDP. The analysis on the
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effect of AFC groups on the FDP revealed that the
differences were statistically significant (P<0.05). This
result was in accordance with the results of Mukherjee
(2005) who found was significant effect of AFC on FDP in
Frieswal cattle. Saha (2001) and Rathee (2015) reported
that the effect of AFC on FDP was statistically non-
significant in different crossbred cattle.

The overall least squares mean for FSP was found to be
163.19+24.75 days. This estimate was near to the estimates
reported by Mukherjee (2005) and Rathee (2015) in
different crossbred cattle. Contrary to the present findings,
Saha (2001) and Divya (2012) reported lower average FSP
estimates in different crossbred cattle. The least squares
analysis of variance revealed non-significant variation in
FSP between the animals maintained in Meerut and Ambala
farms. Contrary to the present findings, Mukherjee (2005)
and Rathee (2015) reported significant variation in FSP of
Frieswal animals maintained in different Military Farms.
The results of the present study revealed that the season of
calving had highly significant (P<0.01) influence on the
FSP. Similar to the present findings, Saha (2001) and
Mukherjee (2005) reported significant effect of season of
calving on FSP in crossbred cattle. On the other hand, Divya
(2012) reported non-significant effect of season of calving
on this trait. The period of calving had statistically non-
significant influence on FSP in Frieswal cattle. The non-
significant influence of period of calving on FSP was also
reported by Saha (2001) in different crossbred cattle. On
the contrary, Mukherjee (2005) and Divya (2012) found
significant effect of period of calving on FSP in crossbred
cattle. The analysis on the effect of AFC groups on the FSP
was statistically non-significant. This result is in agreement
with the findings of Saha (2001), Divya (2012) and Rathee
(2015) who reported non-significant effect of AFC on FSP
in crossbred cattle. On the other hand, Mukherjee (2005)
reported significant influence of AFC on FSP in KF and
Frieswal cattle, respectively.

The results of the least squares analysis of variance
revealed an overall average calving interval of 459.29+8.06
days in Frieswal cattle. This estimate is nearer to the
estimates reported by Mukherjee (2005) and Rathee (2015)
in the same breed. However, most of the workers (Akhter
et al. 2003), reported estimates lower than the value
obtained in the present study. The results of the least squares
analysis revealed highly significant difference in FCI of
the animals maintained in Meerut and Ambala farms.
Similar to the present findings, Mukherjee (2005) and
Rathee (2015) also reported significant effect of farm on
FCI in Frieswal cattle. The effect of season of calving had
non-significant influence on the FCI in Frieswal cattle. On
the contrary, Akhter et al. (2005), Mukherjee (2005) and
Rathee (2015) in HF x S crossbreds; while, Sahana and
Gurnani (2000), Saha (2001) in KF crossbreds found
significant effect of season of calving on FCI. The least
squares analysis revealed non-significant variation in the
FCI of Frieswal cattle calved in different periods. Similar
to the present findings, Saha (2001) and Akhter ez al. (2003)
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reported non-significant effect of period of calving on the
FCI in various crossbred cattle. On the other hand,
Mukherjee (2005) and Rathee (2015) reported significant
effect of period of calving on FCI in different HF crossbred
cattle. Analysis on the effect of AFC groups on FCI revealed
statistically non-significant variation in Frieswal cattle.
Similar to Saha (2001), Rathee (2015) also found non-
significant effect of AFC group on FCI in crossbred cattle.
On the contrary, Sahana and Gurnani (2000) and Mukherjee
(2005) reported significant variation in FCI among the AFC
groups in KF and Frieswal crossbred cattle, respectively.
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