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Abstract

The present study was conducted at Livestock Research Station, Mahanandi, Andhra Pradesh for finding
out the phenotypic correlations among the production and reproduction traits in Ongole cows. The data
regarding the production traits (birth weight of calf, 305 day lactation milk yield, total lactation milk
yield, peak yield and lactation length) and reproduction traits (age at first calving and calving interval)
were calculated and/or collected from the daily production records and history sheets available in the
farm. The mean values of age at first calving (yr), calving interval (yr), birth weight of calf (kg), lactation
length (days), 305 day lactation milk yield (kg), total lactation milk yield (kg), daily peak yield (kg) and
weekly peak yield (kg) were 4.948+0.074, 1.571+0.045, 27.875+0.233, 330.188+7.255, 750.972+21.143,
850.280+29.445, 4.170+0.097 and 24.877+0.658 respectively. The phenotypic correlations of age at first
calving with calving interval, birth weight of calf, 305 day lactation milk yield, total lactation milk yield,
peak yield and lactation length were -0.192, -0.110, -0.417, -0.379, -0.545 and 0.116 respectively which
were changed to -0.160, -0.115, 0.559, 0.406, 0.441 and 0.091 during sixth and above lactations. It was
found that the birth weight of calf was found to be negatively associated with the age at first calving
during second lactation and with calving interval from third lactation onwards. The 305 day lactation
milk yield positively correlated significantly (p<0.01) with total lactation milk yield, and peak yield and
lactation length. From the results, it was concluded that the phenotypic correlation between the age at
first calving and milk yield traits such 305 day lactation milk yield and peak yield changes from negative
to positive with increase of lactation number, and there is a general trend of positive relation among the
milk production traits in all the lactations.

Keywords: Phenotype, calving interval, age at first calving, lactation length

1. Introduction

Among all the dual-purpose cattle breeds of India, the Ongole breed carries a special
distinction of being our mute ambassadors to many developed and developing countries such
as USA, Australia, Switzerland, Sri Lanka etc., and being the first Indian cattle breed to get
worldwide recognition. Most of the countries imported the breed to exploit its traits such as
rapid growth rate, capacity to thrive on dry fodder, medium milk yield, heat tolerance, disease
resistance and draughtability through crossbreeding (NBAGR, 2006) M. At present, the breed
is being improved genetically for milk production through progeny testing programme in its
native state of Andhra Pradesh.

The efficiency and profitability of milk production systems depend mostly on the production
and reproduction traits of dairy cattle. The genetic parameters especially the phenotypic
correlations of important production traits are of great help in designing of animal breeding
programmes. The knowledge of correlation among different traits is necessary for choosing the
method of selection to be employed for the cattle. Most of the previous studies reported a
negative or unfavourable correlation between production traits such as the standard lactation
milk yield and reproduction traits such as age at first calving (Lobo et al., 2000 [; Ojango and
Pollott, 2001 EI; Makgahlela et al., 2007 [l; Canaza-Cayo et al., 2018 ¥l) in different breeds of
cattle. The present study was aimed at knowing the type of phenotypic correlation present
among the production and reproduction traits in Ongole Cattle.
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2. Materials and Methods

The present study was carried out using the data obtained
from the Livestock Research Station, Mahanandi, Andhra
Pradesh. Around 250 Ongole cattle of various categories such
as calves, cows and heifers were maintained on the farm. Milk
was extracted from the cows twice a day in the morning and
evening after initial calf suckling for letdown of milk. Milk
consumption by calf was not taken into account while
presenting the results regarding milk yield.

The reproduction traits such as age at first calving and calving
interval were calculated using the history records present in
the farm. The production traits that were studied included
birth weight of calf, 305 day milk yield, total lactation milk
yield, peak yield and lactation length. With the exception of
birth weight of calf which was collected from the records, all
other production traits were calculated from the daily milk
records available in the farm. The formula of phenotypic

https://www.veterinarypaper.com

correlation coefficient (rp) which indicate association between
two traits (X and Y) was:

Phenotypic cov(X,Y)
rp(XY) = — —
J Phenotypic var (X) X Phenotypic var (Y)

All the data were analysed through SPSS software as per the
standard procedures.

3. Results and Discussion

The values of mean, standard deviation, standard error,
minimum and maximum for the production and reproduction
traits were presented in Table 1. The phenotypic correlation
coefficients of the production and reproduction traits were
depicted in Table 2.

Table 1: Mean, standard deviation, standard error, minimum and maximum for the production and reproduction traits

Trait sD SE Min. Max.
Age at first calving (yrs) 0.836 0.074 3.112 7.411
Calving interval (yrs) 0.442 0.045 0.877 2.792
Birth weight of calf (kg) 27.875 2.635 0.233 21.000 35.000
305 day lactation milk yield (kg) 750.972 239.201 21.143 277.450 1511.450
Total lactation milk yield (kg) 850.280 333.136 29.445 277.450 1933.950
Peak yield (kg) 1.097 0.097 1.900 7.500
Lactation length (days) 330.188 82.084 7.255 170.000 508.000
(Sample size was 128 for all the traits except calving interval for which it was 96)
Table 2: Phenotypic correlation coefficients of the production and reproduction traits
Trai Calving Birth weight of | 305 day lactation milk | Total lactation milk Peak Lactation
rait ) - . .
interval calf yield yield yield Length
First lactation (N=32)
Age at first calving 0.016 -0.242 -0.174 -0.318 0.120
Birth weight of calf 0.122 0.114 0.123 -0.004
305 day lactation milk yield 0.910™ 0.881™ 0.496™
Total lactation milk yield 0.759™ 0.762™
Peak yield 0.295
Second lactation (N=22)
Age at first calving -0.192 -0.110 -0.417 -0.379 -0.545™ 0.116
Calving interval 0.151 0.176 0.153 0.011 0.138
Birth weight of calf -0.023 0.031 0.018 0.047
305 day lactation milk yield 0.959™ 0.915™ 0.521"
Total lactation milk yield 0.852™" 0.690™
Peak yield 0.276
Third lactation (N=16)
Age at first calving 0.357 0.032 0.053 0.208 0.000 0.419
Calving interval -0.219 0.569" 0.612" 0.362 0.562"
Birth weight of calf -0.370 -0.242 -0.040 -0.378
305 day lactation milk yield 0.893™ 0.751™ 0.529"
Total lactation milk yield 0.571" 0.778™
Peak yield 0.083
Fourth lactation (N=17)
Age at first calving -0.296 0.181 -0.047 -0.012 -0.087 0.315
Calving interval -0.259 -0.103 -0.103 -0.033 -0.272
Birth weight of calf 0.314 0.213 0.237 -0.003
305 day lactation milk yield 0.965™ 0.748™ 0.538"
Total lactation milk yield 0.677™ 0.696™
Peak yield 0.108
Fifth lactation (N=15)
Age at first calving 0.162 0.061 0.376 0.472 0.309 0.386
Calving interval -0.193 -0.157 0.058 -0.094 0.108
Birth weight of calf 0.464 0.452 0.271 0.246
305 day lactation milk yield 0.913™ 0.882™" 0.476
Total lactation milk yield 0.730™ 0.745™
Peak yield 0.177
Sixth and above lactation (N=26)
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Age at first calving -0.160 -0.115 0.559™ 0.406" 0.441" 0.091
Calving interval -0.378 -0.020 -0.098 0.118 -0.203

Birth weight of calf -0.139 -0.196 -0.160 -0.180

305 day lactation milk yield 0.914™ 0.764™ 0.359
Total lactation milk yield 0.652™ 0.645™
Peak yield 0.036

*p<0.05 **p<0.01 N= Sample size

3.1 Reproduction traits

3.1.1 Age at first calving

The mean value of age at first calving in the present study
(4.948+0.074 years) was similar to the reports of Vinoo et al.
(2005) €1, Kumar et al. (2016) 1 and Reddy et al. (2021) ®lin
the Ongole cattle. The present study revealed that the age at
first calving was moderately negatively correlated with 305
day lactation milk yield and total lactation milk yield during
first and second lactations, and significantly (P < 0.01)
negatively correlated with peak yield during second lactation.
These findings are in agreement with that of Ojango and
Pollott (2001) 1, Ayalew et al. (2017) [¥l, Canaza-Cayo et al.
(2018) 1, Girimal et al. (2020) [ and Kusaka et al. (2021)
(11, Tamboli et al. (2022) % reported that the age at first
calving had a negative relation with peak yield and but,
positive relation with lactation milk yield. The age at first
calving was moderately positively correlated with lactation
length which coincided with that of Thombre et al. (2015) 131,
However, Abbas (2007) 4 and Ayalew et al. (2017) [
reported a non-significant negative correlation between the
traits which might be due to breed differences and
environmental variation. The moderate positive association
found between the age at first calving and calving interval
during third and fifth lactations was similar to the reports of
Brzakova et al. (2019) *° and Atashi et al. (2021) (61, The
moderate negative association found between the age at first
calving and calving interval during second, fourth, sixth and
above lactations was similar to the report of Canaza-Cayo et
al. (2018) 51,

3.1.2 Calving interval

The average calving interval in the Ongole cattle was found to
be 1.571+0.045 years which was similar to the findings of
Vinoo et al. (2005) [, Singh et al. (2008) [*1, Kumar et al.
(2016) [ and Reddy et al. (2021) ® in Ongole cattle. It was
found to have mild negative association with the birth weight
of calf from third lactation onwards.

3.2 Production traits

3.2.1 Birth weight of calf

The mean birth weight of Ongole calf was 27.875+0.233 kg.
Kumar et al. (2016) [ reported similar value in Ongole cattle.
The birth weight of calf was found to be negatively associated
with the age at first calving during second lactation and with
calving interval from third lactation onwards. It was similar to
the findings of Dangi et al. (2021) [*81. However, Atashi et al.
(2021) [*81 found out that the calf birth weight was increased
with increase in age at first calving.

3.2.2 305 day lactation milk yield

The mean standard lactation milk yield obtained in the present
study was 750.972+21.143 kgs which was similar to the
findings of Vinoo et al. (2005) [®land Kumar et al. (2016) [Min
Ongole cows. It was positively correlated significantly (p<
0.01) with total lactation milk yield, and peak yield and
lactation length. These findings were in agreement with those
of Ahmad et al. (2001) 1, Abbas (2007) M and Ayalew et al.

(2017) B1. The present study revealed moderate antagonism
between 305 day lactation milk yield and age at first calving
during first and second lactations which was supported by
Abbas (2007) 1, However, there was positive association
between the two traits from fifth lactation onwards.

3.2.3 Total lactation milk yield

The mean total lactation milk yield of Ongole cows was
850.280+29.445 kgs which was higher than findings of Vinoo
et al. (2005) [1and Singh et al. (2008) "1, and lower than that
of Reddy et al. (2021) [, The disagreements were might be
due to variation in the level of genetic improvement at
different points of time. The total lactation milk yield has
significant (p< 0.01) positive relation with 305 day lactation
milk yield, peak yield and lactation length. Ahmad et al.
(2001) 191 Abbas (2007) ' and Ayalew et al. (2017) ! found
the similar results.

3.2.4 Peak yield

The mean value of the peak yield was 4.170£0.097 kg. Singh
et al. (2008) [*1 and Reddy et al. (2021) [®! reported almost
similar values of peak yield. There was significant (P < 0.01)
positive association of the peak yield with 305 day lactation
milk yield and total lactation milk yield. These findings were
in agreement with those of Reddy et al. (2021) (€1,

3.2.5 Lactation length

The present study revealed that the lactation length of Ongole
cattle was 330.188+7.255 days. Lower values were reported
by Vinoo et al. (2005) [, Singh et al. (2008) [*7], Kumar et al.
(2016) [ and Reddy et al. (2021) 1 in Ongole cattle. The
discrepancy is probably due to presence of many outliers in
the data of present study which is evident from the maximum
value of lactation length in Table 1. It was found through the
present study that the lactation length had moderate positive
relation with age at first calving, and significant (p<0.01)
positive correlation with 305 day lactation milk yield and total
lactation milk yield. The results coincided with the findings of
Abbas (2007) 14, Ayalew et al. (2017) P! and Reddy et al.
(2021) 81,

4. Conclusions

From the results of the present study, it can be concluded that
the phenotypic correlation between the age at first calving and
milk yield traits such 305 day lactation milk yield and peak
yield changes from negative to positive with increase of
lactation number, and there is a general trend of positive
relation among the milk production traits in all the lactations.
In addition to the phenotypic correlations, genetic correlations
have to be studied to know the effect of environment since P=
G+E.
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