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ABSTRACT
The present study was conducted to explore the effect of pregnancy, parity and stage of lactation on milk yield and milk
composition in crossbred cattle maintained at Livestock Research Station, Thiruvazahmkunnu, Palakkad, under Kerala
Veterinary and Animal Sciences University. The farm is located at latitude, longitude and altitude of 11o21’ N, 76o21’ E and 6070 m above sea level and having a mean annual rainfall of 2,570 mm. Milk samples from 44 crossbred cows in different parity,
stage of pregnancy and lactation were collected for seven consecutive days and composition was analyzed using Ekomilk Ultra
pro milk analyzer (Milkana KAM 98-2A). The overall mean milk yield, fat, SNF, protein and lactose were 7.9 kg, 3.6%, 8.1%,
3.2% and 4.2%, respectively. Pregnant cows had significantly (p<0.05) lower milk yield (6.06 vs 8.30 kg) and significantly
(p<0.05) higher lactose (4.35 vs 4.23%) and SNF per cent (8.28 vs 8.01%) when compared to non-pregnant cows. Order of
parity didn’t have any influence on milk yield nor on the milk constituents. The mean milk yields during the three stages
of lactation (<100 days, 100-200 days and >200 days) were 9.23, 7.57 and 6.52 kg/day, respectively, with peak yield being
observed during the first stage of lactation (<100 days). The stage of lactation had significant effect (p<0.05) on milk yield and
fat per cent whereas the other components were not influenced by the stage of lactation.
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The composition of milk is not only a concern for the milk
producers but is equally significant to the processors and
consumers. Many genetic and non-genetic factors have
got a great impact on the composition of milk. Changes
in the composition of milk may have a drastic bearing on
the economy of a dairy farm due to pricing of milk on
component basis. Hence having knowledge of the influence
of non-genetic factors like lactation stage, pregnancy
and parity on milk yield and composition, would aid in
planning, so as to overcome the radical fluctuations in
the returns of the producer. Hence the present work was
carried out to study the effects of non-genetic factors like
lactation stage, parity and pregnancy on milk yield and
milk composition under the humid tropical climate of
Kerala.
The study was conducted at Livestock Research Station,
Thiruvazahmkunnu, Palakkad district, Kerala, under

Kerala Veterinary and Animal Sciences University. This
place is located at latitude, longitude and altitude of 11°21’
N, 76°21’ E and 60-70 m above sea level, respectively. It
experiences a warm humid climate with a mean annual
rainfall of 2,570 mm, most of which is received during
the south west monsoon season (June-August) (Anoop et
al., 2011). Maximum air temperature ranged from 24.49°C
(December) to 42.85 °C (March), while minimum air
temperature ranged from 13.43 °C (January) to 27.02 °C
(April). Relative humidity ranged from 9.11% to 100%
(mean values from November 2014 to April 2018 obtained
from Campbell Scientific, CR 800 data logger maintained
in the campus).
The study was carried out in 44 crossbred lactating cows
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reared under intensive system during the month of July
2018. The cows were provided with type I cattle feed and
green fodder (Guinea grass and Hybrid Napier), water
was provided ad libitum and uniform managemental
conditions were followed. Milk samples (morning) from
the animals that were in different parity, pregnancy and
stage of lactation were collected for seven consecutive
days, analyzed for fat, SNF, protein and lactose using
Ekomilk Ultra pro milk analyzer (Milkana KAM 98-2A)
and average values per animal were taken for statistical
analysis. Daily milk yield was also recorded for seven
consecutive days and average values were used for
statistical analysis. SPSS Version 20 software was used for
analysis of data and Tukey test was used for comparing
the means.

This may be due to hormonal changes causing regression
of the mammary gland and nutrient requirements of the
foetus, reducing available nutrients for milk production
(Bell et al., 1995). A numeric increase in protein percent
in pregnant animals could be observed which may be due
the general increments in anabolism of major nutrients
during pregnancy. The increase in protein and lactose
percent would have resulted in significant increase in
SNF in pregnant animals. Similar results were reported by
Gurmessa and Melaku (2012) and Pratap et al. (2014) who
observed a significant increase in SNF, protein and lactose
contents of the milk during pregnancy.

The milk yield and major milk constituents during different
stages of lactation, pregnancy and parity are presented in
table 1. The average milk yield (kg), fat, SNF, protein and
lactose percent irrespective of parity, pregnancy and stage
of lactation were 7.9, 3.6, 8.1, 3.2 and 4.2, respectively.

Milk constituents and milk yield were not affected by the
order of parity. Similar results were reported by Gurmessa
and Melaku (2012) and Pratap et al. (2014) who observed
that milk yield and major milk components (fat, SNF,
protein and lactose) were not influenced by parity. This
was in contrast to the results of Yoon et al. (2004) who
observed that milk yield, milk fat and protein varied
significantly with parity.

Milk yield was significantly (p<0.05) lower whereas SNF
and lactose percent were significantly (p<0.05) higher
in pregnant animals when compared to non-pregnant
animals. A decline in milk yield with pregnancy has also
been reported by Akers (2002) and Pratap et al. (2014).

The mean milk yield during the three stages of lactation
(9.23, 7.57 and 6.52 kg/day) was higher than 6.81, 7.17 and
5.48 L/d as reported by Pratap et al. (2014) in crossbred
Holstein-Friesian cows. The stage of lactation had
significant effect (p<0.05) on milk yield and fat percent

Table 1: Effect of stage of lactation, pregnancy and parity on milk yield and major milk constituents
n

Milk yield (kg)

Fat %

SNF %

Protein %

Lactose %

18

9.23b ± 0.77

3.37a ± 0.14

8.00 ± 0.08

3.14 ± 0.03

4.23 ± 0.04

11

7.57ab

± 0.58

3.74ab

± 0.14

8.00 ± 0.08

3.16 ± 0.04

4.21 ± 0.05

15

6.52a

± 0.58

3.89b

± 0.14

8.17 ± 0.07

3.23 ± 0.02

4.30 ± 0.04

8

6.06a ± 0.82

3.98 ± 0.15

8.28b ± 0.10

3.25 ± 0.03

4.35b ± 0.06

36

8.30b

± 0.47

3.56 ± 0.10

8.01a

± 0.05

3.16 ± 0.02

4.23a ± 0.02

1

13

8.45 ± 0.73

3.58 ± 0.19

8.11 ± 0.07

3.17 ± 0.03

4.28 ± 0.04

2

17

7.34 ± 0.73

3.71 ± 0.14

8.01 ± 0.08

3.14 ± 0.03

4.24 ± 0.04

3

9

7.27 ± 0.81

3.87 ± 0.15

8.18 ± 0.08

3.22 ± 0.03

4.28 ± 0.04

Stage of lactation
<100 days
100 to 200 days
>200 days
Pregnancy (above 3 months)
Pregnant
Non-pregnant
Parity

Mean ± SE of n observations
Means bearing at least one common superscript within a column do not differ significantly (P< 0.05).
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whereas the other components were not influenced by the
stage of lactation. Milk yield decreased linearly as days in
milk increased while milk fat percent increased linearly.
Similar results were reported by Yoon et al. (2004). This
was in contrary to the results of Gurmessa and Melaku
(2012) who reported the occurrence of the peak milk
yield at the mid lactation. The milk yield was significantly
(p<0.05) lower and fat percent was significantly higher
in the lactation stage above 200 days when compared
to lactation stage below 100 days. Similar results were
reported by Gurmessa and Melaku (2012) and Shuiep et
al. (2016). The increase in milk fat percent in late lactation
may be due to reduced milk yield during this period as
reported by Auldist et al. (1998). However Sudhakar et al.
(2013) reported that milk constituents and milk yield were
not influenced by the stage of lactation.
CONCLUSION
The present study indicated that pregnancy has got a
significant effect on milk yield and milk composition with
pregnant cows having lower milk yield and higher lactose
and SNF per cent when compared to non-pregnant cows.
The milk yield and milk composition was not affected by
the order of parity. The stage of lactation had significant
effect on milk yield and fat percent whereas the other
components were not influenced by the stage of lactation.
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