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genotypes showed non-significant but negative correlation with milk yield and daily milk yield of Nimari
DS Gonge cow. In AA genotype of Nimari cow, Fat % showed significant but negative correlation with milk yield)
Department of Animal Genetics and lactation length whereas in AB genotype Fat % also showed high and significantly negative

and Breeding, College of correlation with both milk yield daily milk yield trait and Lactation length of Nimari cow. In AA

genotype of Nimari cow, Fat % showed significant but negative correlation with milk yield and lactation
length whereas in AB genotype Fat % also showed significantly negative correlation with both milk yield
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Department of Animal Genetics significant and negative correlation with Milk yield Daily milk yield and Lactation length but non-
and Breeding, College of significant and positively correlated with Fat % whereas Significant but negative correlation noticed
Veterinary Science, Mhow, between milk protein of AB genotype of Nimari cow and Fat % and remaining traits Milk yield and daily
Madhya Pradesh, India milk yield showed non-significant and positive correlation with Protein. Highly significant and positive

correlation noticed between lactose and milk protein whereas lactose showed non — Significant but
positive correlation with Milk yield and Daily Milk Yield and Lactation length. AA genotype of Nimari
cow milk SNF showed non — Significant but negative correlation with Milk yield and lactation length (-
0.17) whereas, Fat % Protein and lactose are showed highly significant and positive correlation with
SNF. SNF of AB genotype in Nimari breed cow showed Highly significant and positive correlation with
Fat % and lactose whereas with rest trait SNF showed non- significant correlation. Non-significant and
negative correlation showed by milk density with Milk yield Lactation length and SNF. Milk density of
AB genotype of Nimari cow showed highly significant and positive correlation with milk protein Lactose
SNF and milk yield whereas milk density showed negative but non-significant correlation with Fat %.
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1. Introduction

This study aimed to explore the association of different genetic variants of Nimari cattle with
its milk production traits. Milk secures the cognitive development, health and growth of
mammalian neonates by the mother, offering a tailored cocktail of Fat, Protein and Lactose
together with essential vitamins and minerals, as well as an overwhelming number of minor
bioactive components (German et al., 2002) [l. As per the Goddard and Hayes, (2009) I
genome-wide association studies provide valuable information regarding molecular basis of
the traits, but in terms of dairy animal breeding programs, the estimation of genetic gain and
merit is more important. In last 20 years, in milk genomics studies more number of major QTL
regions, DGAT1 on BTA14, SCD1 on BTA26, FASN on BTAL9, as well genes for major

Corresponding Author: milk proteins such as the casein gene cluster on BTAG6, PAEP on BTAS noticed. According to
gkhf'&*‘ll’ andf*fyA  Gen Ogorevc et al. (2009) [ total yields of milk, protein and fat influence by specific genes or
arfg‘g;:g?;g" coﬁgg:of eneties regions. Caroli et al. (2009) [ noticed a number of common and rare variants in milk protein
Veterinary Science, Mhow, variants. Farrell et al. (2004) el revealed that the amino acid changes in the peptide due to
Madhya Pradesh, India functional polymorphisms or even deletions, result in heterogeneity of the major milk proteins,
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summarising into aS1-CN (8), aS2-CN (4), B-CN (12), x-CN
(11), B-LG (11) and a-LA (3) variants. Breeders also wants to
increasing the proportion of unsaturated fatty acids may be
the target for selective breeding, even though the discussion
of beneficial over unfavourable fatty acids relative to human
health is complex. As per Stoop et al. (2008) [*"1 selection for
fat percent will mainly increase C16:0. Generally the genetic
correlations between C4:0 to C14:0 fatty acids are positive
and high. But as per Krag et al. (2013) 1?1, Due to the negative
correlation between groups of saturated and unsaturated fatty
acids it may be possible to reduce the concentration of the less
healthy saturated fatty acids and increase the concentration of
unsaturated fatty acids. Association of genotypes with certain
milk production traits revealed that AB had significant
(p<0.05) effect on total milk yield, peak yield, yield at 300
days and SNF % as compared to AA. Deb et al. (2014) (6],

2. Material and Methods
From each of the above breed 100 ml samples are collected
and then maintaining cold chain. Fat (%), Protein (%),
Lactose (%), SNF (%) and Milk density (Kg/L) were
determined by lactometer.

2.2 Blood Collection

Collected 5 ml blood sample in EDTA coated vacationer
aseptically from 50 animals of each of the four breeds viz.
Sahiwal, Malvi, Nimari and HF crossbred cattle then brought
to the laboratory for maintaining cold chain and DNA
isolation.

2.3 Genomic DNA isolation
As per John et al. (1991) ™M method with minor
modifications, genomic DNA was extracted.

2.4 Sequencing

The sequences obtained from genotype were aligned using
Clustal W. Aligned sequences were analyzed for group
specific SNP marker and analyzed by using MEGA 6
software (Tamura et al., 2004) [*9],

2.5 Statistical analysis

Calculation of Gene and genotype frequencies: Gene and
genotype frequencies were estimated using Popgene 32
(version 1.32), Microsoft Windows-based freeware for
population genetic analysis (Yeh et al., 1999) [21,

2.5.1 Association of various polymorphic variants of milk
composition traits

Correlation study of various polymorphic variants of milk
protein genes with milk composition traits done by SPSS
software.

3. Results and Discussion

3.1 Daily Milk yield (DMY): DMY showed that there was a
positive and highly significant correlation with milk yield of
both AA (0.38**) and AB (0.89**) genotype of as2-casein
gene in Nimari cow. As per some studies are suggested AA
genotype as most favourable for animal selection (Alipanah et
al., 2008; Sitkowska et al., 2008) > 3. While others BB
genotype was more associated with milk traits (Rachagani and
Gupta, 2008) 81, As per Pandey (2021) ™ Correlation study of
DMY showed that there was a positive and highly significant
correlation with milk yield of both AA (0.89**) and AB
(0.84**) genotype of as2-casein gene in Malvi cow. Lactation
length showed negative and significant correlation with milk
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yield (MY) and daily milk yield (DMY) trait in AA
genotypes. whereas AB genotypes showed non-significant but
positive correlation with milk yield.

3.2 Lactation length (LL)

Lactation length showed Positive and significant correlation
with milk yield (MY) 0.60** but significant and negative
correlation with daily milk yield (DMY) -0.49** trait in AA
genotypes. Whereas AB genotypes showed non-significant
but negative correlation with milk yield (-0.09) and daily milk
yield (-0.52**DMY) of Nimari cow.

Table 1: Correlations between the milk yield and milk composition
traits for AA genotype of aS2-casein gene in Nimari

MY | DMY | LL | Fat
DMY |0.38**
LL |0.60**|-0.49**
Fat -0.04 | 0.04 |-0.11
Protein | -0.12 | -0.01 |-0.13| 0.07
Lactose| -0.12 | 0.01 |[-0.14| 0.17 | 0.99**
SNF | -0.12 | 0.02 |[-0.17[0.56**| 0.87** | 0.91**
Density | -0.12 | -0.00 |-0.13| 0.04 | 0.99** | 0.99** |0.85**

Protein | Lactose | SNF

** (p<0.01), *(p<0.05)

Table 2: Correlations between the milk yield and milk composition
traits for AB genotype of as2- casein gene in Nimari

MY [ DMY | LL | Fat
DMY | 0.89**
LL | -0.09 |-052%*
Fat |-0.57**|-0.42** |-0.15
Protein | 0.10 | 0.01 |-0.03]-0.36*
Lactose| -0.06 | -0.0L |-0.16] 0.06 | 0.08
SNF | 0.00 | 0.005 |-0.02[0.36**| 0.05 | 0.38*
Density| -0.09 | 001 |-0.23] 0.12 | 050 | 0.25 |-0.09
** (<0.01), *(p<0.05)

Protein | Lactose | SNF

3.3 Fat

In AA genotype of Nimari cow, Fat % showed significant but
negative correlation with milk yield (-0.04) and lactation
length (-0.11) whereas in AB genotype Fat % also showed
significantly negative correlation with both milk yield (-
0.57**) daily milk yield trait (-0.42**) and Lactation length
of Nimari cow (-0.15) Tab. 02. Milk yield and composition
percentages are negatively correlated, -0.3 for milk yield and
fat percentage (Gaunt, 1980) [°l.

3.4 Protein

Milk protein of AA genotype showed non-significant and
negative correlation with Milk yield (-0.12) Daily milk yield
(-0.01) and Lactation length (-0.13) but non-significant and
positively correlated0 (.07) with Fat % (0.07) (Tab.1).
whereas Significant but negative correlation noticed between
milk protein of AB genotype of Nimari cow and Fat % (-
0.36*) and remaining traits Milk yield and daily milk yield
showed non-significant and positive correlation with Protein
but non-significant value noticed between milk protein and
lactation length (-0.03). (Gaunt, 1980) 1 Genetic and
phenotypic correlations of casein yield with milk, fat, and
protein yields were large and positive. Genetic correlation of
casein percent with milk yield was negative (—.76) but
positive (.96) with protein percent. A variant of B-LG has
been repeatedly found to be associated with higher B-LG

concentration (Ng-Kwai-Hang et al., 1987; Heck et al., 2009)
[14,10]
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3.5 Lactose

Highly significant and positive correlation noticed between
lactose and milk protein (0.99**) whereas lactose showed non
— Significant but positive correlation with Milk yield (-0.12)
and Daily Milk Yield (0.01). Lactation length (-0.14) and Fat
% (0.17) of AA genotype of Nimari showed negative and
positive correlation respectively with Lactose. Lactose of AB
genotype of Nimari showed non-significant and negative
correlation with milk yield (-0.06) daily milk yield (-0.01) and
lactation length (-0.16). whereas Fat % (-0.06) and milk
protein (0.08) showed non - Significant but positive
correlated with lactose. As per Haile-Mariam et al. (2017) [*3]
the correlation between milk yield and lactose yield was close
to 1 and high positive genetic correlation noticed between
lactose yield and protein yield, the trait highly emphasized in
Australia. As Davies et al. (2021) B per Increases in SCC and
TBC are negatively associated with milk lactose content.

3.6 SNF

As per Tab. 01 of AA genotype of Nimari cow milk SNF
showed non — Significant but negative correlation with Milk
yield (-0.12) and lactation length (-0.17) whereas, Fat %
(0.56**) Protein (0.87**) and lactose (0.91**) are showed
highly significant and positive correlation with SNF.

SNF of AB genotype in Nimari breed cow showed Highly
significant and positive correlation with Fat % (0.36**) and
lactose (0.38*) whereas with rest trait SNF showed non-
significant correlation. As per Deb et al. (2014) ['8] association
of genotypes with certain milk production traits revealed that
AB had significant (p<0.05) effect on total milk yield, peak
yield, yield at 300 days and SNF% as compared to AA.

3.7 Density

Highly significant and positive correlation noticed with milk
protein, lactose and SNF whereas with remaining traits milk
density showed non-significant correlation.

Milk density of AB genotype of Nimari cow showed
significant and positive correlation with milk protein (0.50**)
whereas with remaining traits showed non-significant
correlation.

4. Conclusion

DMY showed that there was a positive and highly significant
correlation with milk yield of both AA and AB genotype of
as2-casein gene in Malvi cow.

Lactation length showed negative and significant correlation
with milk yield (MY) and daily milk yield (DMY) trait in AA
genotypes. whereas AB genotypes showed non-significant but
positive correlation with milk yield. Fat % showed highly
significant negative correlation with milk yield and daily milk
yield whereas in AB genotype Fat % also showed
significantly negative correlation was noticed between Fat %
and Lactation length of Malvi cow. Milk protein of AA
genotype showed significantly negative correlation with milk
Fat % whereas Significant but positive correlation noticed
between milk protein of both AA and AB genotype of Malvi
cow and milk yield. Lactose of AA and AB genotype of
Malvi showed highly significant and positive correlation with
milk yield and milk protein. SNF of AB genotype if Malvi
showed Highly significant and positive correlation with
lactosemilk protein and Milk yiel. Milk density of AB
genotype of Malvi cow showed highly significant and positive
correlation with milk protein Lactose and SNF.
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