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ABSTRACT

Data on 3908 milk records of Sahiwal cows recorded over a period of 11 months were utilized for the study. The cows were 
reared at Sahiwal cattle farm, College of Veterinary Science, Assam Agricultural University, Khanapara, Guwahati, India. The 
least-squares mean and standard errors for fat, solid not fat, protein, and density were reported to be 4.42 ± 0.02%, 8.45 ± 0.01%, 
3.23 ± 0.01% and 29.34 ± 0.04 kg/m3, respectively. Analysis of the variance revealed that season had a highly significant effect 
(P<0.01) on the fat, solid not fat and on the protein percentage but there was no significant effect of season on the density of 
milk. Again, a period of milking was reported to produce highly significant effects (P<0.01) on fat, solid not fat, protein, and 
milk density.

HIGHLIGHTS

 m Highly significant effect of season and milking period on fat, SNF and protein.
 m Milk fat, SNF and protein highest in winter season.
 m Milk density highest in pre-monsoon season.
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In the global map, India as a nation is picturized for its 
diverse social, economical, and cultural environment. 
There is always a high demand for the animal sector 
in such land where more than 70% of people rely on 
agriculture. India is the largest producer of milk around 
the globe. Basic animal husbandry statistics generated 
by the Department of Animal Husbandry, Dairying and 
Fisheries, Ministry of Agriculture and Farmers Welfare, 
Government of India revealed that milk production in 
India during 1950-51 was 17 million tonnes which were 
recorded to be the highest during 2018-19; 187.7 million 
tonnes. The demand for milk in the north-eastern part of 
India, in particular, Assam has changed from 0.682 million 
tonnes to 0.882 million tonnes from 2001-02 to 2018-19. 

The per capita availability of milk in our country was 
130 grams per day during the period 1950-51 which was 
increased to 394 grams per day during 2018-2019 (Basic 
Animal Husbandry Statistics–2019).

The per capita availability of milk in Assam was recorded 
as 70 gram per day during 2001-02 and receives a slight 
change of 71 gram per day up to 2018-19. In recent years, 
awareness amongst people for the consumption of pure, 
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clean, and hygienic milk has gained a special momentum. 
This leads to building a market of high economic income. 
Sahiwal is a milch breed, can contribute immensely by 
producing a higher amount of milk. This makes shifting 
of breeders and producers towards the idea of raising the 
purebred cows. This study aimed to get an idea about 
the performance of Sahiwal cows outside their original 
habitat, specifically in the high humid region of Assam 
to familiarize the producers and farmers of this region 
beforehand.

MATERIALS AND METHODS

The present study was approved by the Institutional 
Animal Ethics Committee. Animals were maintained with 
proper care and no harm was done. Milk samples were 
collected from each cow during both morning and evening 
periods of milking from the Sahiwal cattle farm, College 
of Veterinary Science, Assam Agricultural University, 
Khanapara, Guwahati for about 11 months, which is from 
May 2019 to January 2020. A total of 3908 numbers of 
records referring to 18 numbers of adult Sahiwal cows were 
utilized for the present study. The entire period was divided 
into 4 seasons viz. pre-monsoon season (S1: March-May), 
monsoon season (S2: June-September), post-monsoon 
season (S3: October-November) and winter season (S4: 
December-February). The main aim of maintaining the 
purebred of Sahiwal cow outside their breeding tract is to 
propagate them and use them for genetic up-gradation of 
local cattle in the high humid region of northeast east, in 
particular Assam.

The data for milk constituents such as fat, SNF (Solid Not 
Fat), protein and density of milk samples were analyzed.

Proper cleaning and sanitization of the cow udder and 
milking utensils, about 10 ml of milk were collected from 
each cow in sterilized milk containers excluding the fore 
and residual milk and allowed to rest for about 1 hour to 
bring down the sample temperature into a normal range. 
Each milk sample was analyzed with the help of milk 
quality analyzer machine Laktan 1- 4 (Swathi et al., 2017). 
The same procedure was followed for both morning and 
evening milking sessions to determine the quality of milk.

Statistical analysis

The effects of season and period of milking on milk 

constituents were studied by the least squares analysis 
of variance using software package by Harvey (1975), 
suitable for non-orthogonal data. The comparisons among 
the means were carried out by Duncan’s Multiple Range 
Test (DMRT) as modified by Kramer (1957).

RESULTS AND DISCUSSION

The overall least-squares means and standard errors for 
fat, solid not fat, protein and density were recorded as 
4.42 ± 0.02 %, 8.45 ± 0.01 %, 3.23 ± 0.01 % and 29.34 ± 
0.04 kg/m3, respectively (Table 1).

Table 1: Least squares mean (LSM) with standard errors (SE) 
and DMRT results for factors affecting different milk constituents 
during different seasons and different periods of the day

Effects N
LSM ± SE

Fat SNF Protein Density

µ 3908 4.42 ± 
0.02

8.45 ± 
0.01

3.23 ± 
0.01

29.34 ± 
0.04

Season

S1 1066 4.45 ± 
0.03a

8.48 ± 
0.02 a

3.16 ± 
0.01a

29.43 ± 
0.07

S2 1572 4.28 ± 
0.02b

8.37 ± 
0.01 b

3.21 ± 
0.01b

29.24 ± 
0.05

S3 698 4.36 ± 
0.03c

8.39 ± 
0.02 c

3.26 ± 
0.02c

29.28 ± 
0.08

S4 572 4.60 ± 
0.04d

8.57 ± 
0.02 d

3.27 ± 
0.02c

29.42 ± 
0.09

Period 
(M/E)

M 1954 4.11 ± 
0.02 a

8.16 ± 
0.01 a

3.09 ± 
0.01 a

28.66 ± 
0.05 a

E 1954 4.73 ± 
0.02 b

8.75 ± 
0.01 b

3.36 ± 
0.01 b

30.02 ± 
0.05 b

Least squares mean (LSM) for the factors with different superscripts 
differ significantly (P<0.05).

N: Number of observations; SE: Standard error; S1: Pre-monsoon 
season; S2: Monsoon season; S3: Post-monsoon season; S4: Winter 
season; M: Morning milking; E: Evening milking.

A similar value of fat % was observed in Sahiwal cows 
(4.89 ± 1.5%) and Jersey × Sahiwal crossbred cows 
(4.48 ± 0.18%) by Reddy et al. (2015); in Holstein 
Friesian crossbred cows (4.33 ± 0.02%) by Sourabh et 
al. (2017). Some researchers also found lower values for 
the percentage of milk fat in Sahiwal cow. It was 3.98 ± 
0.16% as demonstrated by Chakravarthi et al. (2017). In 
the Sahiwal-Friesian crossbred cow, the fat percentage 
was reported to be 3.96-4.50 % (Talukder et al., 2013).
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The percentage of solid not fat (SNF) was calculated by 
different workers and varied results have their importance 
in their field of work. A lower value was observed by 
Chakravarthi et al. (2017) in Sahiwal cows (8.36 ± 0.05 %) 
whreas Reddy et al. (2015) reported relatively higher SNF 
% of around 9 percent. Sourabh et al. (2017) and Reddy et 
al. (2015) observed quite similar values which were such 
that 8.29 ± 0.01 % for Holstein Friesian crossbred cows 
and 8.62 ± 0 % for Jersey × Sahiwal crossbred cows, 
respectively. Similar values were found by Talukder et al. 
(2013) in Sahiwal-Friesian crossbred cows.

Aslam et al. (2014) and Abraham and Gayathri (2015) 
reported similar values of protein % in Sahiwal cows being 
3.35 ± 0.06 % and 3.04 ± 0.04 %, respectively. Sourabh 
et al. (2017) observed lower protein percentage of 2.99 ± 
0.05 in Holstein Friesian crossbred cattle.

Effect of season

Analysis of the variance technique (Table 2) revealed 
that season had a highly significant effect (P<0.01) 
on the fat, solid not fat, and the protein percentage but 
there was no significant effect of season on the density 
of milk. Least squares means and standard errors were 
calculated separately for the four seasons in such a way 
that for fat, the values were 4.45 ± 0.03 %, 4.28 ± 0.02 %, 
4.36 ± 0.03 %, and 4.60 ± 0.04 % in pre-monsoon season 
(S1), monsoon season (S2), post-monsoon season (S3) 
& winter season (S4), respectively. Means for SNF were 
8.48 ± 0.02 %, 8.37 ± 0.01 %, 8.39 ± 0.02 % and 8.57 ± 
0.02 % in S1, S2, S3 and S4 seasons, respectively. In case 
of protein estimation, these values were 3.16 ± 0.01 %, 
3.21 ± 0.01 %, 3.26 ± 0.02 % and 3.27 ± 0.02 % in S1, S2, 
S3 and S4 seasons, respectively. Again, after estimating 
density, these were 29.43 ± 0.07 kg/m3, 29.24 ± 0.05 kg/
m3, 29.28 ± 0.08 kg/m3 and 29.42 ± 0.09 kg/m3 in S1, S2, 

S3 & S4 seasons, respectively. The percentage of fat and 
SNF were found to be the highest in the winter season and 
the lowest in the monsoon season. Again, the percentage 
of protein was found to be the highest in the winter season 
and the lowest in the pre-monsoon season. The density of 
milk was the highest during the pre-monsoon season and 
it the lowest during monsoon season.

The impact of seasons on milk compositions was 
demonstrated by different workers differently. Froidmont 
et al. (2013) demonstrated that fat and protein content in 
Holstein Friesian cattle milk was higher in the summer 
season and was least in the winter season. Fat content was 
lower in summer and protein content was generally high 
during the colder season and low in dry or hot season as 
reported by Arora and Bhojak (2013). In another study, 
Thomas and Sasidharan (2015) reported that the season 
had a highly significant influence (P<0.01) on milk 
composition traits of dairy cattle in humid tropics.

Effect of period of milking

Least squares analysis of variance (Table 2) revealed 
that the period of milking had a highly significant effect 
(P<0.01) on the fat, solid not fat, protein percentage, and 
on the density of milk. The least-squares means of fat 
were 4.11 ± 0.02 % in the morning and 4.73 ± 0.02 % 
in the evening. The values were 8.16 ± 0.01 % and 8.75 
± 0.01 % for SNF; 3.09 ± 0.01% and 3.36 ± 0.01 % for 
protein and 28.66 ± 0.05 kg/m3 and 30.02 ± 0.05 kg/m3 

for density in the morning and evening, respectively. In 
this study, different milk constituents depicted higher 
values in the evening period than that of the morning 
period. Tona et al. (2013) noted that the average morning, 
evening, and total daily milk ranged from 9.37 to 12.67 
% in the case of protein and 4.83 to 6.07 % in the case of 
milk fat. The effect of feeding time on milk composition 

Table 2: Analysis of variance showing effects of season and period of milking on fat, SNF, protein percentages and density (kg/m3) 
in the milk

Sources of variation DF
FAT SNF Protein Density

MSS F MSS F MSS F MSS F
Season 3 16.87 20.40** 7.20 20.89** 2.34 14.53** 9.16 1.91NS

Period of milking 1 373.02 451.11** 335.02 972.10** 74.61 463.40** 1803.32 376.72**

Error 3903 0.83 0.34 0.16 4.79
**P < 0.01, NS: Not significant, DF: Degree of freedom, MSS: Mean Sum of Square.
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during the summer season was such that the percentage of 
fat was 4.17 % in the morning period and 4.21 % in the 
evening period, again the protein percentage was found 
as 3.42 % and 3.44 % in the morning and evening period, 
respectively (Niu and Harvatine, 2018). Froidmont et 
al. (2013) reported that the protein content was relatively 
stable as an absolute value, whereas the milk fat content 
decreased slightly as daily production increased, probably 
because the cows were fed more concentrate.

CONCLUSION

The effect of season was found to produce a highly 
significant effect on the fat, solid not fat and on the protein 
percentage present in milk; but there was no significant 
effect of season on the density of milk. Again, the effect 
of the period of milking was found to produce a highly 
significant influence on all the milk constituents described 
in our study. In the high humid environment of Assam, 
the Sahiwal breed was proved to be thriving well. The 
information of fat, protein, and SNF percentage in milk 
of Sahiwal can be used to create awareness towards the 
rearing of this outstanding milch breed. The idea of proper 
management and utilization of available resources would 
also help in the conservation of the Sahiwal breed at the 
farmers’ level. Awareness amongst the farmers would 
help attract valuable consumers and spread the knowledge 
towards clean milk production.
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