
63

Buffalo Bulletin (January-March 2026) Vol.45 No.1Original Article

Received: 09 March 2022
Accepted: 26 March 2026

https://doi.org/10.56825/bufbu.2026.4514848

ABSTRACT

Dharwadi buffalo is a medium sized 
buffalo found in state Karnataka of Republic 
of India. Average body weight (BW, Kg), body 
length (BL, cm), height at withers (HW, cm) and 
chest girth (CG, cm) of Dharwadi she buffalo 
were 337.12±1.76, 114.71±0.28, 124.86±0.25 
and 177.97±0.37, respectively. The average BW, 
BL, HW and CG at 2 to 3 months of age were 
31.53±0.34, 67.69±0.50, 74.05±0.57 and 85.10±0.76, 
respectively in male and 31.22±0.37, 66.06±0.37, 
74.20±0.38and 78.38±0.54, respectively in 
female. The average 305 days total milk yield was 
1,041±14.04 litres and average peak yield was 6.18 
litres attained on the 19th day of lactation.

 
Keywords: Bubalus bubalis, buffaloes, Dharwadi, 
length, weight, height

INTRODUCTION

India is a top producer of milk in the 
world. Total milk production is 146.3 million 
tons and per capita availability of milk is 322 g/
day (DAHDF, 2014). Uttar Pradesh has highest 
buffaloes population with share of 28.17% and 
Karnataka ranks at 10th position with share of 
3.19% t (DAHDF, 2012).

Though, Popular breeds of buffaloes in 
India are thoroughly evaluated for their production 
performance, there are some buffaloes more 
popular in their breeding tract like Dharwadi which 
is less studied. Dharwadi buffaloes was recognized 
recently as a breed by ICAR breed Registration 
Committee, New Delhi, India during August 2021 
(Accession number: INDIA_BUFFALO_0800_
DHARWADI_01018). In view of this, the present 
study was undertaken in Dharwadi buffaloes 
before it was recognized as a breed to analyse 
morphometric traits and to estimate lactation milk 
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yield, peak milk yield and persistence in lactation 
using test day milk yields.

MATERIALS AND METHODS

Sample data from the recordings made 
under the Project ‘Characterization of Dharwadi 
buffalo’ by National Bureau of Animal Genetic 
Resources, Karnal (Haryana state, India) and the 
Department of Animal Science, University of 
Agricultural Sciences, Dharwad (Karnataka State, 
India) was used for study. The body measurement 
of 177 male calves, 159 female calves and 777 adult 
she buffaloes was used for the study.  The data on 
buffalo calves were classified according to sex and 
further, within the sex the data was classified into 
three different Age groups, viz. 0 to 1, 1 to 2, 2 to 
3 months. The data was analyzed using standard 
formulae (Snedecor and Cochran, 1989). Group 
differences were detected using “t Test”.

Body weight of adult buffaloes was 
estimated using Shaffer’s formula (W = LG2/ 300 
where, W: Weight of the animal is expressed in 
pounds, L: Length of the animal from point of 
shoulder to point of buttock in inches and G: is 
the chest girth of the animal in inches), which is 
an indirect method of estimating the body weight 
from body length and heart girth measurements. 

For milk production analysis, test-day 
milk yield was taken. Test-day yield refers to the 
monthly milk measurements performed for 10 test 
days (TD1 to TD10). Each test-day milk yield is the 
sum of two times milking (morning and evening), 
recorded in a particular test date and expressed 
as litres per day. From Test-day milk yield, 305 
days total milk yield was calculated using the 
following formula as per International Agreement 
of Recording Practices of International Committee 

for Animal Recording (ICAR, 2003).

Where,
M1, M2, … Mn: Milk yield in 24 hours of 

the recording day (litres)
I1, I2, … In: Interval between the recording 

dates (days)
I0: Interval between lactation period 

starts day and first recording date (day)
In: Interval between the last recording 

date and 305th lactation (day)

RESULTS AND DISCUSSIONS

Body measurements in adult Dharwadi buffalo

The average measurements namely body 
length (cm), height at withers (cm) and chest girth 
(cm) along with estimated average body weight (kg) 
for adult Dharwadi buffaloes aged 4 to 6 years are 
given in Table 1. The average body length of adult 
Dharwadi buffaloes was 114.71±0.28 cm, which 
was similar to findings in Dharwari (Govindaiah 
and Rai, 1984) and Surti (Jogi and Patel, 1990) 
buffaloes. Dharwadi buffalo had shorter body 
length when compared to Mehsana (Pundir et al., 
2000), Bhadwari (Pundir et al., 1997) and Nagpuri 
(Gubbawar et al., 2012) buffaloes.

The average height at withers of Dharwadi 
buffaloes was 124.73±0.27 cm. The height reported 
in the present study was similar to the earlier 
findings in Dharwari buffalo (Govindaiah and 
Rai, 1984). Further, the study revealed that the 
Dharwadi buffalo was as tall as Mehsana (Singh et 
al., 1995; Pundir et al., 2000) and Bhadwari (Pundir 
et al., 1997) buffaloes. The Dharwadi buffalo was 
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taller than Nagpuri buffalo (Gubbawar et al., 2012) 
and shorter than Nili-Ravi buffalo (Nivsarkar et 
al., 2000).

The average chest girth of adult female 
Dharwadi buffaloes was 177.97±0.37 cm. The 
chest girth obtained in the present study are similar 
to the values reported in buffaloes like Dharwari 
(Govindaiah and Rai, 1984), Bhadwari (Pundir 
et al., 1997), Nagpuri (Gubbawar et al., 2012). 
The chest girth recorded in Dharwadi buffalo in 
the present study was smaller when compared to 
those reported in Nili-Ravi buffalo (Nivsarkar et 
al., 2000).

The body weight of female Dharwadi 
buffalo was estimated using the Shaffer’s formula. 
The estimated body weight was 337.12±1.76 kg. 
Female Dharwadi buffalo body weight was similar 
to Surti (Taneja, 1999) and Nagpuri (Nandedkar, 
2002) buffaloes. The Dharwadi buffalo had lower 
body weight when compared to Mehsana (Pundir 
et al., 2000) and Nagpuri (Gubbawar et al., 2012) 
buffaloes.

Body measurements in Dharwadi buffalo calves
Average body weight (kg) and body 

measurements (cm) for Dharwadi buffalo calves at 
different age groups are presented in Table 2. The 
average body weight, body length, height at withers 
and chest girth in male calves aged 2 to 3 months 
were 31.53±0.34, 67.69±0.50, 74.05±0.57 and 
85.10±0.76, respectively, while respective values 
in female calves were 31.22±0.37, 66.06±0.37, 
74.20±0.38 and 78.38±0.54, respectively. 
The statistical analysis of these data revealed 
significantly broader chest girth (P<0.01) and longer 
body length (P<0.05) in male than female calves. 
The values of body weight and height at withers 
were statistically similar in male and female calves 
of Dharwadi buffalo. The Dharwadi buffalo male 

calves at 3 months of age had lower weight when 
compared to Surti buffaloes (Sorathiya et al., 2009; 
Pandya et al., 2015). 

Statistical analysis of body weight and 
body measurement traits in 1 to 2 months old 
Dharwadi buffalo calves revealed significantly 
higher height at withers (P<0.05) and chest girth 
(P<0.01) in males than female calves. Interestingly, 
the same 1 to 2 months old female Dharwadi 
buffalo calves had significantly higher body weight 
(P<0.05) than male calves. Similarly, the statistical 
analysis of body weight and body measurement 
traits in 0 to 1 months old Dharwadi buffalo calves 
revealed significantly higher chest girth (P<0.05) 
in males than female calves and values of all other 
traits were statistically similar among male and 
female Dharwadi buffalo calves.

Lactation milk yield and peak milk yield
The estimated 305 days total milk yield for 

different parities and average 305 days total milk 
yield per lactation is presented in Table 3. The 
average 305 days total milk yield estimated as per 
International Agreement of Recording Practices 
of International Committee for Animal Recording 
was 1,030±14.12 litres in Dharwadi buffaloes. 
This estimated average lactation milk yield in 
Dharwadi buffalo was comparatively higher than 
that was reported in the same breed by Govindaiah 
and Rai (1984). The milk production of Dharwadi 
buffaloes is in the same range as that recorded in 
Surti buffalo (Govindaiah and Rai, 1987; Tailor et 
al., 1992).

Average peak milk yield observed in 
Dharwadi buffaloes was 6.18 litres and the days to 
attain this peak yield were 19. The peak milk yield 
observed in Dharwadi buffaloes was comparatively 
lower than that observed in Murrah (Chhikara et 
al., 1998; Dass and Sadana, 2000), Surti (Patel, 
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Table 1. Body measurements of Dharwadi buffaloes (N=777).

Parameter Mean ± SE
Body length (cm) 114.71±0.28
Height at withers (cm) 124.86±0.25
Chest girth (cm) 177.97±0.37
Body weight (Kg) 337.12±1.76

Table 2. Body weight (kg) and body measurement (cm) of different age groups of Dharwadi buffalo calves.

Parameter
0 to 1  month 1 to 2  months 2 to 3 months

Male (N=46)
Female 
(N=60)

Male (N=69)
Female 
(N=49)

Male (N=62)
Female 
(N=50)

Body weight (Kg) 25.00±0.37 25.17±0.23 27.52*±0.35 28.80*±0.37 31.53±0.34 31.22±0.37

Body length (cm) 61.70±0.37 61.27±0.29 64.17±0.44 64.18±0.38 67.69*±0.50 66.06*±0.37

Height at withers (cm) 67.80±0.63 66.71±0.46 71.35*±0.55 69.65*±0.46 74.05±0.57 74.20±0.38

Chest girth (cm) 73.54*±0.72 71.46*±0.51 78.08**±0.61 75.76**±0.56 85.10**±0.76 78.38**±0.54

**Significant at P<0.01 and *significant at P<0.05.

Table 3. 305 days total milk yield (litres) in Dharwadi buffaloes.

Parity 305 days total milk yield (litres)
I 991±33.09
II 1,014±23.88
III 1,071±23.76
IV 1,072±35.75

Average 1,030±14.12
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1992), Mehsana (Singh et al., 1986) and  Nagpuri 
(Sirothia et al., 2004) buffaloes. Average days to 
attain peak yield in Dharwadi buffalo was 19th day 
which was comparatively earlier than in Murrah 
(Chhikara et al., 1998), Surti (Govindaiah and 
Rai, 1986; Biradar, 1990) and Mehsana (Singh 
et al., 1986) buffaloes. The probable reason for 
Dharwadi buffaloes attaining peak yield early was 
that most of the calvings took place in winter and 
had lot of green fodder immediately after calving. 
Earliyieldsyieldsports shows that peak milk yield 
and days to attain peak yield were significantly 
affected by season of calving in Murrah buffaloes 
with high peak yield in winter than monsoon 
season (Chhikara et al., 1998).

Persistency of lactation
Study on persistency of lactation using 

ANOVA showed that there was non-significant 
difference between average test day milk yields 
during first 4 months and then there was significant 
reduction in test day milk yields in subsequent 
months indicating that milk yield remained same 
during the first 4 months of lactation and slowly 
declined in 5th, 6th and 7th month and followed by 
rapid decline in subsequent months. Similar to 
present study in Dharwadi buffaloes, Chakraborty 
et al. (2010) had reported that milk yield remained 
same for five months and sharp decline in 
subsequent months in Murrah buffaloes.

CONCLUSIONS

Dharwadi buffaloes are medium sized 
buffaloes with linear body measurements (cm) 
namely body length, height at withers and chest 
girth as 114.71±0.28, 124.73±0.27 and 177.97±0.37, 
respectively. Estimated average body weight of 

Dharwadi buffaloes was 337.12±1.76 kg. They are 
good producer of milk with an average 305 days 
total milk yield of 1,041±14.04 litres and average 
peak yield 6.18 litresattained on the 19th day of 
lactation. The milk yield remained same during the 
first 4 months of lactation and showed decline in 
5th, 6th and 7th month and followed by rapid decline 
in subsequent months.
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