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ABSTRACT

Buffalo is considered as the dairy animal 
for modern times due to its higher adaptability and 
productivity in the changing climatic conditions. 
In India, large part of the milk production comes 
from small and medium dairy farmers. Buffalo 
contributes 45.44% to the total milk production 
in India. With only 3.65% of the total buffalo 
population of India, Punjab contributes 7.91% 
of the total buffalo milk production. In Punjab, 
around 70% milk production comes from small 
and medium dairy farms with herd size of 2 to 10 
animals, another 25% from large/commercial herds 
and the rest from domestic (1%) and peri-urban 
dairies (4%), which are concentrated around big 
cities. In Punjab, buffaloes produce about 56.38% 
of the total annual milk production in the state. The 
current study was conducted in three agro-climatic 
zones of Punjab by selected 90 buffaloes farmers in 
the district viz. Hoshiarpur, Patiala and Mansa by 
simple random sampling method. The economics 
of buffalo was calculated on lactation basis. The 
average age at 1st calving was 43 months, and 
inter-calving period was 469 days, lactation length 
(days) was 281 days, dry period (days) was 188 
days, average milk yield (liters/day) was 8.3 lts/

day. The lactation-wise total cost of rearing buffalo 
was highest in 2nd lactation i.e. Rs. 95393 and the 
net profit was Rs. 52335 in 4th lactation period. 
Thus, buffaloes contribute positively to the income 
which makes its rearing beneficial financially.

Keywords: Bubalus bubalis, buffaloes, 
management, lactation, production traits 

INTRODUCTION

Livestock farming in India is an important 
subsidiary occupation of agriculture and plays 
an important role in uplifting the rural economy 
by providing gainful employment to small and 
marginal farmers, agriculture labourers and 
farm women Livestock sector is one of the most 
important and fastest growing agricultural 
subsectors in India. It plays an important role in 
agricultural sector as evident from its contribution 
to the total agricultural GDP which is recorded as 
28% in India during 2019 to 2020 (NDDB, 2020). 

India possesses the best milch breeds of 
the world namely Murrah, Nili Ravi, Surti and 
Jaffrabadi which had their origin in north - western 
states of India and have high potential for milk and 
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fat production besides being used for work and 
surplus stock used for meat production. Bovine 
population of India is 303 million. (Cattle-192 
million, buffalo-110 million). Buffalo population in 
India has increased by 30.45% in last three decades. 
Female population has increased by 50.43% while 
male population has decreased by 46.49% during 
this period. This trend has shown that buffalo has 
gained prominence in Indian livestock sector in 
spite of the fact that government policies in India 
are more tilted towards cattle development. 

Punjab is a predominantly agricultural state 
with 83% arable land area and 180% cultivation 
intensity. Green revolution has changed the overall 
scenario of agriculture in Punjab. Punjab is a 
leading dairy state in India. Dairy sector in state 
is growing at an annual growth rate of about 3%. 
Per capita availability of milk in Punjab is 1219 
grams/ day, which is highest in the country. With 
13.39 Million Tons (MT) milk production (2020 to 
2021), Punjab’s contribution to the national milk 
pool is 6.38% (BAHS, 2021). Since 1970 to 1971 
more than six-fold increase in milk production has 
been recorded in the state. Species wise analysis 
indicates that between 1997 to 1998 to 2019 to 
2020 milk production from buffaloes have grown 
at the highest rate of 2.67% CAGR, while during 
the same period milk production from cross bread 
cows and indigenous cows have recorded 2.65% 
and 0.86% growth on CAGR basis, respectively 
(ESO, 2020). Livestock sector contributes 36.23% 
share in the state’s agricultural GDP. The total 
bovine population of Punjab is 6.54 million; out 
of this, the total buffalo population in Punjab 
is 4.01 million; out of which female population 
constitutes 3.83 million i.e. around 95.59% and 
male population is 0.17 million i.e. around 4.40% 
(Ministry of Fisheries, Animal Husbandry and 
Dairying, 2021). The share of buffalo population 

is 61.32% in total bovine population in Punjab 
state and 3.65% in India. The share of buffalo milk 
production in the state is 56.38%.

Earlier some research works on the 
economics of milk production has been conducted 
by the different researchers such as Singh and 
Agrawal (2007); Bardhan and Sharma (2012); Sunil 
et al. (2016); Chand et al. (2017) studied economics 
of milk production at different part of India but 
none of the studies based on lactation basis. None 
of the studies in Punjab have made assessment on 
production traits of buffalo.

MATERIALS AND METHODS

Materials
Total 90 buffaloes farmers were selected 

in three agro- climatic zones of Punjab state viz. 
Zone 1 (Sub Mountainous Zone), Zone 2 (Central 
Zone) and Zone 3 (South- Western Zone) for data 
collectionin the current study. Three districts, one 
from each zone were selected viz. Hoshiarpur, 
Patiala and Mansa respectively.

Methods
The information on capital investments, 

fixed cost, variable cost, price of milk, price of 
female and male calves werewas collected from the 
respondent buffalo farmers by personal interview 
method using a specially designed and pre-tested 
questionnaire. The tabular analysis was used for 
interpretation of results and calculation of the 
Production traits of buffaloes. The analysis was 
carried out on per farm basis. Per farm analysis 
included the age at 1st calving, lactation length, dry 
period, Inter calving period, average milk yield, 
peak milk yield of buffalo.

For calculating lactation wise cost, the 
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selected buffaloes were divided into 7 lactations. 
The cost of each variable was calculated on lactation 
basis. Income earned from the sale of milk, sale of 
male calves, sale of unproductive animals and sale 
of manure were also calculated on lactation basis.

RESULTS AND DISCUSSIONS

Population structure by zones
Total population of buffaloes in the study 

area of Punjab was 2259; out of which 310 (13.72%) 
were female calves, 216 (9.56% percent) male 
calves, 343 (15.18%) heifers,  1390 (61.54%) adult 
female, 866 (62.30%) in-milk and 524 (36.70%) 
dry buffaloes are presented in Table 1. In zone 
wise analysis, total buffalo population found to be 
highest in Zone 3 with 764 buffaloes, female calves 
were highest in Zone 2 with 107 number (14.42%), 
heifers highest in Zone 1 with 124 number 
(16.48%), male calves highest in Zone 3 with 77 
number (10.07%) and adult females highest in Zone 
2 with 467 number (61.14%). Out of adult females 
population; in-milk buffaloes with 303 number 
(65.44%) highest in Zone 2 while dry buffaloes 
highest in Zone 1 with 184 number (40%).

Socio economic characteristics by zones
Rural households in typical rural 

communities in India show great heterogeneity 
in socioeconomic parameters, and Punjab is no 
exception. Attempts were made to record key 
socioeconomic parameters of surveyed households, 
including literacy, age, primary occupation, and 
experience in the dairy industry. The information 
pertaining to the socio-economic details of the 
sample households of Zone 1, Zone 2 and Zone 3 
are presented in Table 2.

The Age group of farmers was categorized 

into different categories. The maximum buffalo 
farmers i.e.i.e., 37.77% were in the Age group of 
30 to 40 years followed by 23.33% in the 20 to 30 
Age group, 22.22% in the 40 to 50 Age group and 
remaining 16.68% in the <50 Age group. In the 
zone wise analysis, highest proportion of farmers 
(53.34%) were in the Age group of 30 to 40 years 
observed in Zone 2 followed by 40 to 50 Age group 
farmers (26.67%) found in and 30% in the <50 Age 
group found in Zone 3.

Literacy level of rural households is 
considered to have strong effect on the rearing 
of buffalo and buffalo male calves. As literacy 
level of farmer goes on increasing accordingly 
his knowledge, awarenessawareness, and skills 
regarding scientific rearing of buffalo and male 
calves get increased. From the study results 
it was observed that 100% per cent of buffalo 
farmers are literate in the study area. Amongst the 
literate farmers; farmers, maximum proportion of 
farmers i.e. 76.66% were educated up to metric 
level, 14.46% were taken higher secondary level 
education and each of 4.44% farmers educated up 
to middle and graduates and above level. In zone 
wise analysis, 86.66% of farmers educated up to 
metric level in Zone 1, 66.66% per cent in Zone 2 
and 76.67% in Zone 3. 

About 50% farmers were having 10 to 
20 years of experience, 28.88% farmers having 5 
to 10 years of experience and remaining 21.12% 
farmers having 1 to 5 years of experience. In zone 
wise analysis, the proportion of farmers have 
experience of  5 to 10 years  were 33.33% in Zone 
1 and 63.33% of farmers have experience of 10 to 
20 years in Zone 2. Siddiki et al. (2015) stated that 
83.42% farmers had above 5 years of experience 
which is in line with the findings of the present 
study.

The information regarding the main 
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occupation of the household is useful to analyze 
the adoption status of dairy farming as main 
or subsidiary occupation. About 87.77% of the 
household have dairy farming as their main 
occupation, while crop farming as main occupation 
adopted by only 6.66% of the households while 
the remaining 5.57% households either business 
or service as their main occupation. In zone wise 
analysis, highest proportion of farmers having 
dairy as their main occupation was found in 
Zone 1 (90.1%) and highest proportion of farmers 
having crop farming as their main occupation was 
found in Zone 2 (10%) and highest proportion of 
households having business and service as their 
main occupation was found in Zone 3 (6.67%). 

Production traits of buffalo
	 The information regarding the physical 
parameters of buffaloes on buffalo farms in Punjab 
has been presented in Table 3. A table informed that 
age at 1st calving (months) on farm was 43 months 
and Intercalving period (days) was 469 days and 
lactation length (days) was 281 days and dry period 
(days) was 188 days and Average milk yield (liters/
day) was 8.3 lts/day and Peak milk yield (litres/day) 
was 13.09 lts/day and AI per conception was 2. In 
zone wise analysis, age at 1st calving, Intercalving 
period (days) and lactation length was to be found 
highest in Zone 2 i.e. 45 months, 472 days and 287 
days respectively and dry period (days) and average 
milk yield (lts/day) was to be found maximum in 
Zone 3 i.e. 190 days and 8.4 lts/day respectively. 
Peak milk yield (lts.) was maximum in Zone 2 i.e. 
13.33 litres. As per the study conducted by Singh 
and Kaur, 2018, age at Ist calving was 44 months, 
lactation length was 284 days, dry period was 
187 days, inter-calving period was 471 days. The 
results are in accordance with the study conducted 
by (Singh and Kaur, 2018); (Marques et al., 2020).

Lactation wise cost and returns from buffaloes 
in Punjab state

As per Table 4, during first lactation 20.75% 
of the total cost incurred on fixed cost while 78.75% 
incurred on variable cost. In variable cost 80.74% 
of expenses were incurred on feed cost alone while 
rest of the expenses were incurred on labour, 
veterinary and miscellaneous charges. In second 
lactation, 19.55% of the total cost incurred on fixed 
cost while 80.45% incurred on variable cost. In 
variable cost 81.66% of expenses were incurred 
on feed cost alone while rest of the expenses were 
incurred on labour, veterinary and miscellaneous 
charges. In third lactation, 20.74% of the total cost 
incurred on fixed cost while 80.31% incurred on 
variable cost. In variable cost 79.26% of expenses 
were incurred on feed cost alone while rest of the 
expenses were incurred on labour, veterinary and 
miscellaneous charges. During fourth lactation, 
20.67% of the total cost incurred on fixed cost 
while 79.32% incurred on variable cost. In variable 
cost 80.10% of expenses were incurred on feed 
cost alone while rest of the expenses were incurred 
on labour, veterinary and miscellaneous charges. 
During fifth lactation, 20.71% of the total cost 
incurred on fixed cost while 79.78% incurred on 
variable cost. In variable cost 79.92% of expenses 
were incurred on feed cost alone while rest of the 
expenses were incurred on labour, veterinary and 
miscellaneous charges. In sixth lactation, 19.59% 
of the total cost incurred on fixed cost while 
80.40% incurred on variable cost. In variable cost 
74.41% of expenses were incurred on feed cost 
alone while rest of the expenses were incurred 
on labour, veterinary and miscellaneous charges. 
In seventh lactation, 19.44% of the total cost 
incurred on fixed cost while 79.90% incurred on 
variable cost. In variable cost 74.49% of expenses 
were incurred on feed cost alone while rest of the 
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expenses were incurred on labour, veterinary and 
miscellaneous charges. The lactation wise income 
earned was 83.33%, 81.18%, 82.08%, 84%, 84%, 
85.04%, 84.60% from sale of the milk in 1st, 2nd, 3rd, 
4th, 5th, 6th and 7th lactation respectively. Net returns 
were positive in all lactations. 

CONCLUSION

	 This study primarily focuses on the current 
scenario of breeding, productive and diverse breeds 
being reared in different regions of Punjab. The cost 
and income measures of milk production obtained 
in this study showed that buffalo milk production is 
relatively profitable. Thus, there is sound economic 
logic in persuading dairy farmers to keep buffalo 
to increase their income from milk production. 
Delayed animal maturity, seasonal breeders, long 
calving intervals, and low estrous signs are major 
obstacles to the reproductive efficiency of female 
buffaloes. There is need for right kind of subsidies 
and policy interventions for promoting buffalo 
farming in Punjab state. The buffalo farmers in three 
agro-climatic zones rely on commercialization of 
buffalo farming as their source of livelihood. The 
major constraints faced by the buffalo farmers 
were high age at first calving, high cost of rearing 
of heifer, inadequate knowledge about production 
traits of graded breed, longer inter-calving period. 
There is a need to overcome these constraints so 
that cost of rearing of buffaloes can be reduced. It 
is necessary to increase the lactation yield up to 
3000 litres so that farmers can achieve the higher 
returns. Buffalo breeding has a positive outlook in 
Punjab as milk and meat production is increasing 
and there are proven indigenous buffalo breeding 
programmes that will help make buffalo farming 
more profitable. It may be possible to implement 

systematic AI-powered breeding programs using 
semen from bulls.
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