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Abstract
An attempt was made to study the existing production and management system under intensive buffalo 
farming at Dinajpur district, a drought area of Bangladesh. Thirty two farmers were selected for this 
study. Direct interview with farmers, farm observation, community discussions and key informant 
interview (KII) were carried out to achieve the study. Two types of intensive system were found, namely 
– household yard (HYI) and completely intensive (CI). It was observed that in HYI system during the day 
time the animals were kept in yard and in confinement at night. On the contrary, animals were always 
remained in the shed under CI system. Feeding practice and utilization of feed resources were found 
different in HYI and CI farming. Showering of dairy buffaloes was observed as common practices in both 
production systems. All productive e.g. milk yield, lactation yield, lactation length and dry period   and 
reproductive traits e.g. service per conception, age at first pregnancy, age at first calving and post/partum 
heat period under CI production system were found significantly (p≤0.05) better than that of the HYI 
systems. Significantly (p≤0.05) higher total solids and fat were found in milk from CI system compared 
to the HYI system, but in case of protein it was opposite. Natural breeding showed as more prominent 
practice than that of the artificial insemination in both farming systems. All the farmers practiced 
colostrum feeding and the calf mortality ranges from 7-8%. Regarding the primary health care, CI farmers 
were found to be more attentive than the HYI farmers. Most of the buffaloes showed heat from early night 
to early morning (78.7%). Problem matrix revealed that the top ranked order of problems were 
“inadequate knowledge”, “high price of feed” and “low milk price”. However, both systems were found 
as a profitable venture (benefit cost ratio1.33 in HYI and 1.25 in CI).
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Introduction
The farming systems of animal agriculture 
consist of buffaloes (Bubalus bubalis) and 
other livestock resources in Bangladesh. 
Buffalo milk and meat (buffen) is more 
beneficial than that of the cattle. Buffen 
contains 40% less cholesterol, 55% less 
calories, 11% more protein and 10% more 
mineral in comparison to the bovine meat 
(Nanda and Nakao, 2003). Buffalo milk has 
43% less cholesterol, 58% and 40% more 
calcium and protein, respectively than that of 
the cow’s milk. It is also a rich source of iron, 

phosphorus, vitamin A and of course protein 
(Bilal et al., 2006). In addition, Islam et al. 
(2015) reported no allergenic epitopes of 
β-lactoglobulin from Bangladeshi Buffalo 
milk. According to Bilal et al. (2006), Buffen 
is more preferable over the beef for cholesterol 
sanative people. 

There are 1.47 million heads buffaloes in 
Bangladesh (DLS 2016). Though the growth  
trend of buffalo population (2.20%) in recent 
year is relatively higher than that  of the cattle 
(0.44%) but buffalo milk production is not 
contributed significantly to the national milk 

production of Bangladesh (Islam, 2017). 
Total milk production of Bangladesh is about 
9.40 million metric tons per year (MMT) 
against the requirement of 15.29 MMT (DLS 
2018). To address the gap of demand and 
availability of milk, another dairy species e.g. 
buffalo should be prioritized along with 
cattle, considering the contribution of buffalo 
to the national milk production of India and 
Pakistan. In Bangladesh, the concentration of 
buffaloes is higher in the coastal areas and 
northern part of Bangladesh placed second in 
this regards (Huque and Khan, 2017).

Several production system of buffaloes based 
on management practices and feeding system 
are found in Bangladesh (Rahman et al., 
2018; Saadullah, 2012). At the village level, 
production is usually based on a small herd of 
mixed ages and sexes generally for milk and 
breeding purposes. In a semi-intensive 
production system, buffaloes are kept mainly 
for specific purposes, i.e., either for milk or 
for meat production. Larger herd is kept for 
both milk and meat purpose in saline coastal 
areas under extensive system. In the village 
production systems, buffaloes and cattle are 
kept together within the shed at night, and 
spend the daytime household yards for 
feeding and resting. In river basin areas, 
buffaloes are reared under semi-intensive 
system. In this system, buffaloes are kept 
within the shed at night and spend daytime 
for grazing in the Bathan. Besides, a few 
numbers of intensive buffalo farming have 
also been   seen in some institutional herd as 
well as at farmer’s level. Household intensive 
system are very scattered and mainly seen at 
Northern part of Bangladesh, e.g. Dinajpur, 
Rangpur, where, the buffalo feeding is 
supported by intensive irrigated agriculture 
system. Soliman (2007) concluded that the 
national strategies for the irrigated intensive 

agricultural system in developing countries 
should focus less expensive milk production 
from dairy buffaloes that efficiently utilize 
the inexpensive feed resources. The total 
milk yield per lactation and lactation period 
varied among the systems due to availability 
of feed resources, management systems and 
genotypes of buffaloes. The buffalo raised 
under household or semi-intensive system 
produced higher milk than the bathan or 
extensive system. The lactation yield in the 
household farming or semi-intensive system 
and bathan farming or extensive system were 
found 712-799 and 435 L, respectively by 
Faruque et al. (1990) and Uddin et al. (2016). 
Uddin et al. (2016) reported that the average 
age at first heat was between 39 and 40 
months in both household and bathan 
farming. They also noted that the average 
service per conception, gestation length, 
calving interval, and post partum heat period 
were 1.9 and 2.1, 310 and 315 days, 390 and 
420 days and 125 and 130 days, respectively 
in household and bathan buffalo farming. All 
these demonstrated about the productive, 
reproductive performances of dairy buffaloes 
under different management system in 
Bangladesh. Rahman et al. (2017) felt the 
insufficiency about the information on 
intensive buffalo farming system. Rahman 
and Islam (2018) reported very scattered two 
types of intensives buffalo farming in the 
Dinajpur district. However, there are ample 
opportunities to contribute more data on 
buffalo production system in Bangladesh. 
Moreover India, Pakistan, Trinidad, Brazil, 
Italy and some other country have been 
started intensive buffalo farming to increase 
their national milk production (Naher, 2011). 
Therefore, this study was undertaken to know 
the feeding, breeding, management practice 
and associated problems, and productive and 

reproductive performances of dairy buffaloes 
under intensive system of dairy buffalo 
farming in Dinajpur district of Bangladesh.

Materials and Methods
Location of study areas

Considering the availability of buffalo 
farmers and agricultural production system, 
Birganj, Kaharol and Dinajpur sadar 
sub-district under Dinajpur district of 
Bangladesh were selected for this study. 
Some information of these areasis given in 
Table1.

Climate of the study area

Dinajpur district has experienced a hot, wet 
and humid tropical climate. The district has a 
distinct monsoonal season, with an annual 
average temperature of 25°C (77°F) and 
monthly means varying between 18°C (64 
°F) in January and 29°C (84°F) in August.  
Paddy, Maize, wheat and potato are main 
crops (Wikipedia, 2017).

Farmer’s selection

Farmers were selected from the database of 
sub-district Livestock Office of Birganj, 
Kaharole and Dinajpur sadar. They were 
selected randomly from those who had 
experience of dairy buffalo farming and 

having at least one milking buffalo with calf.

Preparation of questionnaire

Structured questionnaire (containing both 
open and closed questions) was developed to 
collect data according to the objectives. 
Variables like productive and reproductive 
performances, feeding, breeding, and 
healthcare and other management practices 
with related problems for dairy buffalo 
farming were considered. Data were 
collected using standard procedure. The 
questionnaire was pre-tested in the selected 
areas and modified accordingly. Farm visit, farm

observation, secondary review, community 
discussion were held in the six months survey 
period from October 2016 to March 2017. 

Variables and data collection

Variables included in this study were 
gestation period, calving interval, lactation 
period, dry period, feeding and management, 
milk production, breeding system and 
profitability. 

Qualitative and quantitative information 
were collected from household yard intensive 
(HYI) and competently intensive (CI) farm. 
Data were collected directly from HYI farms 
through face to face interview. Discussions 

were conducted with 60 farmers rearing 
milking buffalo to validate the information 
gathered from HYI. Discussion was also 
conducted with the cowboys (hired labours) 
that provided additional strength to the 
obtained data. Same was done with two 
completely intensive system (CI) buffalo 
farms (who were rearing buffaloes since 
three decade). 

Problem associated to buffalo farming were 
collected and rechecked with cowboys, 
veterinary field assistant (VFA) and upazilla 
livestock officer (ULO).The study therefore, 
follows the mixed methodology mode of 
Greene et al. (1989) focusing mainly on 
triangulation which can investigate the same 
issue with the same unit of analysis (Mitchell, 
1986).

Milk sample collection and analysis

During the field visit, 15 individual milk 
samples (50 mL/sample) at animal level were 
collected from each type of intensive farms. 
The milk samples were immediately placed 
in a home freezer, transported in an ice box 
and placed in a regular freezer in the Dairy 
Chemistry Laboratory, Department of Dairy 
Science, Bangladesh Agricultural University, 
Mymensingh-2202, Bangladesh until further 
analyses. Milk samples were analyzed for fat, 
protein, lactose, solids-not-fat (SNF), and ash 
content, and Electric Conductivity (EC) by 
auto-milk analyzer (Lacto scan, Ultrasonic 
Milk Analyzer; Model MIA-SLP-60, 
S/N-70148; MILKOTONIC Ltd., Bulgaria 
6000. Starazagora). Before the analysis, milk 
was tempered to 37oC with intermittent 
gentle inversion of the sample tubes.

Identification of the problem matrix

In order to understand the local perceptions 

regarding the problems of dairy buffalo 
farming, a simple proportional pilling tool 
(Catley, 2002) was used with two different 
groups of informant, each consisting of 
sixteen buffalo farmers. The informants were 
asked to think about related problem that 
might have challenged the dairy buffalo 
production. Top five problems were recognized 
by using16 small stones.  

Data Analysis

Descriptive statistics and independent sample 
T-test were done by using SPSS (version 16).

Results and Discussion
Housing system

Most of the houses were made by mud, 
bamboo and straw. At night farmers kept their 
animals in house. During day time, they kept 
the animals in household yard where animals 
took rest and fed straw, grass, water and small 
amount of concentrate under HYI system.  
But buffaloes in CI system were housed for 
the whole day and houses were built up of 
brick and tin.  In the present study 100% 
farmers both in HYI and CI system cared for 
housing of their buffaloes. According to 
Siddiki (2017), 100% of the farmers in 
Subornochar, 80% for Trishal, 70% for 
Bagha and 45% for Lalpur sub-district didn’t 
care about the housing for buffaloes under 
semi-intensive system. This is different from 
the present study; however, the production 
systems are different.  In another study, 
Uddin et al. (2016) observed that dairy 
buffaloes were kept under semi-intensive 
system in the wet season and only 15% 
farmers provided shed having only roof but 
no concrete floor. Akbar et al. (2009) 
mentioned that most of the dairy buffaloes 

were not housed in extensive system of 
bathan areas but buffaloes which were in the 
plain land sometime had an enclosure, only 
roof made by straw or tin without wall and 
floor was always muddy.

Feeding system

The main diet for the buffalo was roughage 
such as natural grass, and paddy straw. The 
green grass fed either fresh as pasture or in     
a cut-and-carry-system. The roughage was 
often supplemented with grains, and/ or other 
concentrates e.g. wheat bran, oil cake, broken 
rice etc. A mix of concentrates, paddy straw, 
local grass and water were provided in the 
manger in HYI system during day time. But 
in night only straw and water were kept in the 
shed. Forage was found insufficient during 
the dry season and abundant during the rainy 
season. 

The available feed ingredients and their 
supply to the dairy buffalo under HYI system 
is presented in Table 2. On fresh basis, rice 
gruel and wheat bran were found to be 
supplied at higher amount (1.53-1.71 kg fresh/ 
buffalo/day) than the other concentrates and 
agro-industrial by-products. But only 12.5% 
of the farmers used rice gruel to fed the dairy 
buffaloes which was one-sixth of the farmers 
used wheat bran in the ration of their dairy 
buffaloes.  Ready feed was the lowest to be 
supplied to the dairy buffaloes followed by 
molasses but equal proportion of farmers 
(25%) used them. Though the supply of 
protein rich ingredient, mustard oil cake was 
less than 0.2 kg, most of the farmers (63%) 
used it. The supply of cooked broken rice was 
4-5 times of mustard oil cake but the 
proportion of users was similar. The supply 
of other concentrate items ranges from 0.14 
to 0.16 kg fresh/buffalo/day and the user 

proportion varies from 25 to 50%.  All of the 
farmers supplied straw to their dairy 
buffaloes but only 50% did so for green 
grass. The supply of paddy straw was almost 
double of the green grass.

Under CI system rice gruel was the major 
feed appeared to be supplied more than the 
other feed followed by wheat bran and 
broken maize. The supply of rice gruel, 
broken maize, mustard oil cake and molasses 
was not influenced by the availability of the 
fodder. On the other hand, the supply of 
wheat bran and cooked broken rice was 
found 0.75 kg and 1 kg more, respectively 
during the lean period than that of the flush 
period.  Supply of green grass was reduced 
by 2.5 times during the lean period compared 
to the flush period which farmers tried to 
compensate by increasing the amount of 
straw by 1.5 times. Ahmed (2006) showed 
that wheat bran, rice polish, pea bran, khesari 
bran, matikalai bran, lentil, sesame oil cake, 
coconut oil cake and mustard oil cake were 
available round the year for dairy animals 
which supports the diversity of feeds in the 
present study. In the rainy and winter 
seasons, some legumes, green grasses were 
grown sporadically in some areas of the 
country and next six months availability of 
green grass becomes very limited. During 
this period, rice straw alone contributes 87% 
of roughage in dairy feed (Tareque, 1991). In 
present study buffalo farmers depends on   
dry roughage (paddy straw) and green     
grass and it mainly determined by seasonal 
phenomenon in those areas. These findings 
are also in line with Tareque, (1991). The dry 
matter intake (DMI) (kg/d) of milking 
buffaloes in different locations (coastal and 
river basin) was varied from 13-15 (kg/d) 
(Siddiki, 2017). The total feed supply also 
varied from 6.4-20.3 kgDM/day/buffalo in 

coastal area under semi-intensive production 
system (Rahman et al., 2018). All these 
support well the findings of the present study 
regarding the total feed supply to the 
buffaloes.

Watering

Water requirements are influenced by many 
factors such as: species of animal, ambient 
temperature, body size, age, level of feed 
intake and daily milk yield (Marai and Haeeb 
2010). Drinking water is the most important 
water source for buffalo for their body 
functions, e.g. maintaining body temperature, 
milk production and blood plasma volume 
(Buffalopedia, 2018). Irrespective of production 
system (HYI and CI), all the farmers (100%) 
provided fresh drinking water to buffalo three 
times a day. Average water intake was 25 – 60 
L under HYI system. Under CI system, the 
water intake was found 15 L more during the 
summer season than that of the winter season 
(45 L). Mullick (1964) reported that the water 
consumption of dairy buffalo is 31.6 and 
46.5L during the winter and summer, 
respectively, supporting the present result. 
All these provide the evidence in favor of a 
greater variation in the water consumption 
based on several different factors as mention 
earlier.

Wallowing and showering 

To keep the body cool and control the 
external parasites, buffaloes show wallowing 
behavior. In absence of water or marshy place 
buffalo behave similar to cattle, seeks shade 
and shower. Table 4 describes the wallowing 
and showering practices for buffaloes in two 
production system. Very few numbers of 
buffaloes (11%) were allowed for wallowing 
at pond or river in summer season under HYI 
system. Under HYI system all farmers 

(100%) provided shower to the buffaloes 
during November to June which was 11% 
less during July to October. Under CI system, 
all farmers provided their buffalo shower on 
household yard, however, frequency of 
showering was different in two different 
season of the year. Buffaloes when enter the 
water, they defecate and/or urinate to 
maintain temperature (buffalopedia, 2018). 
According to buffalo farmers, reduced feed 
intake, skin disease, delay heat and early 
abortion might be occurred in buffalo in 
absence of showering.

Breeding

Almost all the dairy buffaloes (96.3%) 
experienced natural mating under HYI 
system, whereas, artificial insemination

(AI) covered only 3.7% of the dairy buffaloes 
(Table 5). Most of the farmers were facing 
problem to breed their buffaloes during heat. 
As per the buffalo farmers, service of the 
buffalo might be missed due to the low 
number of breeding buffalo bull and long 
distance of AI service provider. Moreover, 
the transport cost (BDT 2500-3000) of 
buffalo in heat to the insemination center 
might impose an additional barrier on timely 
breeding of the dairy buffalo. More than half 
of the farmers used natural service to their 
buffalo in heat at the right time, while 42% of

farmers were unable to inseminate their 
animals in time due to various reasons 
(Uddin et al., 2016). Natural breeding was 
followed in CI system by the herd’s breeding

buffalo bull. A total of 79% buffaloes showed 
heat from early night to early morning. 
Rahman et al. (2018) and Saadullah (2012) 
also observed that most the buffaloes showed 
breeding symptoms during the night which 
agreed with the present results. 

The proportion of natural mating in the dairy 
buffaloes in Dinajpur district is in line with 
the finding of Uddin et al. (2016). They 
stated that the natural mating system was 
practiced by the most of the farmers though 
the number of breeding bull in the herd both 
in household and in bathan farming in 
Bangladesh is very minimum (≈1%). 
Sawarkar et al. (2001) reported that, most of 
the farmers preferred natural service with the 
expectation that it would increase the 
conception rate.

  

Milk production and quality 

Average milk production (L/d/h) according to 
the stage of lactation is shown in Table 6 and 
Table 7 shows the chemical quality of the 

milk. In first stage of lactation (1 – 90 days), 
the buffalo had 2.5 and 4.5 L/d/h more milk 
production than the second stage of lactation 
(91 – 180 days), respectively in HYI and CI 
management system. In both systems, the 
daily per head milk production (L) in second 
stage of lactation was more than double of the 
milk production (L/d/h) in the third stage 
(181 days – drying off) of lactation.

Significant difference was found in total 
solids (p≤0.01), fat (p≤0.001) and protein (p≤
0.01) content but SNF, lactose, ash, pH and 
electrical conductivity of buffalo milk were 
found similar (p>0.05) between two 
management system. Milk quality of 
buffaloes agrees with the report of Ling et al. 
(2013) who found that average milk fat, 
protein, lactose, total solid and non-fat solid

of dairy buffalo were 7.52, 4.32, 5.19, 17.81, 
and 10.11 per cent, respectively in Mang city 
of China. The average value of buffalo milk 
component in the present study was also in 
agreement with the pooled values obtained 

by Nahar et al. (2014) in Bangladesh. In 
another study, Islam et al. (2014) reported a 
lower protein (3.5%) and fat (5.84%) in 
buffalo milk from Bangladesh Livestock 
Research Institute herd than the present study 
but the lactose content is comparable. This 
may be due to different sample handling and 
method used and could explain these 
variations and since lactose present in true 
solution in milk, hence, is minimally affected.

Productive and reproductive characters

Productive and reproductive characters of 
dairy buffaloes under household intensive 
(HYI) and completely intensive (CI) system 
is shown in Table 8. The differences of 
lactation length (d), average milk yield (L/d), 
dry period (d), age at first pregnancy (month) 
and age at first calving (month) were found 
highly significant (p≤0.001) between  the 
management systems. The lactation yield of 
milk under CI system is double of the 
lactation milk yield of the HYI system. In CI 
system, 4 L more milk per day, 29 days of 
more lactation length and 75 days less         
dry period compared to the HYI management

system explains the more lactation yield in CI 
system than the HYI system. The lactation 
yield in the household farming or semi- 
intensive system and bathan farming or 
extensive system were 712-799 L and 435 L, 
respectively (Faruque et al., 1990; Uddin et 
al., 2016) which were much lower than the 
Nili-Ravi buffaloes reported by Mudgal 
(1989), Khan (1995), and ICAR (2000), and 
half of the present findings. Lactation yield of 
our finding is also higher than the findings of 
Hussen (1990), Faruque and Amin (1995). 
Faruque and Amin (1995) found low 
lactation yield of indigenous buffaloes in 
Khulna region (280 L) and Hussen (1990) 
reported 830L milk yield per lactation in 
Tangail which are lower than our findings. In 
our findings, the lactation yield was higher 
possibly attributed to the genotypic factors, 
since cross breed buffaloes are reared in HYI 
and CI system in Dinajpur district which are 
migrated/imported from India.

Compared to the HYI system, the buffaloes 
under CI system – required 34% less service

per conception (p≤0.05), attained pregnancy 
6 months earlier and therefore, gave birth of 
calf 6 months earlier (p≤0.001), had 2 months 
less calving interval and resumed their 
ovarian cyclicity 1 month earlier (p≤0.05). 
The mean values of these variables found in 
the present study are in the comparable range 
of them reported by Karim et al. (2013), 
Faruque et al. (1990) and Shabede et al. 
(2003).

Calf management

Different components of calf management 
are presented in Table 9. At night, calves 
were kept separately on clean dry place at the 
corner of   mother shed.  Most of the farmers 
fed colostrums to new born buffalo calf 
suckling directly from their mother. Buffalo

calves were fed 2-3 L colostrums per day 
maintaining 3-4 hrs intervals in study area in 
both type of system (HYI/CI).  Sharma and 

Mishra (1987) stated that timely feeding of 
colostrums to calves is essential that leads to 
immunity of calves. At the age of one month, 
concentrate mixture (wheat bran, cake; 50-60 
g/h/d) and newly grown soft grass were 
offered to calf. A total of 36% farmers 
provided concentrate mixture just after one 
month of age. Only 13% farmers in HYI 
system provided water in separate manger 
which was mostly seen at CI system. Calf 
mortality was found 8% and 7%, respectively 
in HYI and CI system. Ninety percent 
farmers noticed that diarrhorea and 
pneumonia were common diseases of buffalo 
calf which is similar to the findings of Islam 
et al. (2016) and Tiwari et al. (2007). 

Primary health care

A total of 31% farmers used anthelmintic 
drug for internal parasite for milking buffalo 

but 23% farmers followed vaccination practice 
under HYI system (Table 10).  In CI system 
all farmers used anthelmintic for controlling 
both external and internal parasite and used 
vaccine to their buffaloes. The FMD and HS 
vaccine commonly used for both systems.

Economics of buffalo farming

Yearly expenditure, gross income and net 
income in HYI system were BDT 140000, 
BDT 200000 and BDT 60000, respectively. 
The benefit cost ratio (BCR) was found as 
1.33 in HYI system.  Benefit and cost of 
completely intensive (CI) buffalo farming is 
presented in Table 11. 

Yearly expenditure, gross income and net 
income were BDT 968810, BDT 1220525 
and BDT 251715 respectively in CI system 
farm. Yearly Benefit Cost Ratio (BCR) was 

found as 1.25. Moreover total remaining 
assets were BDT 1060000 which represents 
of present value of buffalo herd of CI system 
(Table 11). Hasan et al. (2016) reported that 
buffalo rearing in the coastal areas of 
Bangladesh was highly profitable. It may be a 
crucial pathway for poverty alleviation. 
Rahman et al. (2008) stated that the benefit 
cost ratio was 1.31, indicating that buffalo 
rearing was profitable in Bangladesh which is 
agreed with the findings of Islam et al. (2017) 
and Siddiki et al. (2017) and also support to 
present study. 

Problems of dairy buffalo production 
system

Problem matrix represented percentage of 
score to assess dairy buffalo-derived 
problems illustrated in Table 12.  

Buffalo farmers identified several problems 
for buffalo production system which lead the 
reason of decreasing buffalo population 
(Table 12). Inadequate knowledge due to lack 
training facilities, high feed price, low milk 
price were the main challenge for dairy 
buffalo production.  Buffalo farmers were 
deprived from milk selling as they were not 
get milk price according to milk fat. 

Milkman was milking from buffalo cow in 
HYI system and they purchased milk from 
farmers. But low milk price (40-42 BDT/L) 
was found in HYI system. Milk sold to local 
market and sweetmeat shop. Some time milk 
man didn’t come to collect milk and farmer 
became looser. They gave money to farm 
owner quarterly or monthly basis. Buffalo 
farmer’s, therefore, depends on middle man 
for pricing of milk in HYI system. But in CI 
system, farmer sold milk directly to 
sweetmeat shop and get relatively   higher 
price (50-55 BDT/L) than HYI system.

Conclusion

The findings of the present study revealed 
that two types of production systems of dairy 

buffaloes under intensive farming were found 
in the drought prone area under Dinajpur 
district. The housing types and management, 
availability of feed resources and its 
utilization, wallowing and showering and 
access to the primary animal health care were 
not similar between these two systems. 
Seasonal influence was found in most of the 
management decision. The productivity and 
milk quality was found better under 
completely intensive system than the 
household yard. The benefit cost ratio (BCR) 
was found profitable in both systems. But 
farmers are facing some problems to rear    
the dairy buffaloes. They indicated “lack      
of knowledge”, “high price of feed” and  
“low milk price” as the main challenges      
for the sustainability of the buffalo farming. 
Government/ NGOs would provide skill 
training to buffalo farmers for improving 
relevant modern knowledge. Improvement of 
market value chain might be helpful to 
minimize the feed cost and will help farmers 
for getting good milk price. So, the future 
perspective could betraining and marketing 
interventions that might be helpful for 
economic sustainability of intensive dairy 
buffalo farmers that would contribute 

significantly in national economy.
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Introduction
The farming systems of animal agriculture 
consist of buffaloes (Bubalus bubalis) and 
other livestock resources in Bangladesh. 
Buffalo milk and meat (buffen) is more 
beneficial than that of the cattle. Buffen 
contains 40% less cholesterol, 55% less 
calories, 11% more protein and 10% more 
mineral in comparison to the bovine meat 
(Nanda and Nakao, 2003). Buffalo milk has 
43% less cholesterol, 58% and 40% more 
calcium and protein, respectively than that of 
the cow’s milk. It is also a rich source of iron, 

phosphorus, vitamin A and of course protein 
(Bilal et al., 2006). In addition, Islam et al. 
(2015) reported no allergenic epitopes of 
β-lactoglobulin from Bangladeshi Buffalo 
milk. According to Bilal et al. (2006), Buffen 
is more preferable over the beef for cholesterol 
sanative people. 

There are 1.47 million heads buffaloes in 
Bangladesh (DLS 2016). Though the growth  
trend of buffalo population (2.20%) in recent 
year is relatively higher than that  of the cattle 
(0.44%) but buffalo milk production is not 
contributed significantly to the national milk 

production of Bangladesh (Islam, 2017). 
Total milk production of Bangladesh is about 
9.40 million metric tons per year (MMT) 
against the requirement of 15.29 MMT (DLS 
2018). To address the gap of demand and 
availability of milk, another dairy species e.g. 
buffalo should be prioritized along with 
cattle, considering the contribution of buffalo 
to the national milk production of India and 
Pakistan. In Bangladesh, the concentration of 
buffaloes is higher in the coastal areas and 
northern part of Bangladesh placed second in 
this regards (Huque and Khan, 2017).

Several production system of buffaloes based 
on management practices and feeding system 
are found in Bangladesh (Rahman et al., 
2018; Saadullah, 2012). At the village level, 
production is usually based on a small herd of 
mixed ages and sexes generally for milk and 
breeding purposes. In a semi-intensive 
production system, buffaloes are kept mainly 
for specific purposes, i.e., either for milk or 
for meat production. Larger herd is kept for 
both milk and meat purpose in saline coastal 
areas under extensive system. In the village 
production systems, buffaloes and cattle are 
kept together within the shed at night, and 
spend the daytime household yards for 
feeding and resting. In river basin areas, 
buffaloes are reared under semi-intensive 
system. In this system, buffaloes are kept 
within the shed at night and spend daytime 
for grazing in the Bathan. Besides, a few 
numbers of intensive buffalo farming have 
also been   seen in some institutional herd as 
well as at farmer’s level. Household intensive 
system are very scattered and mainly seen at 
Northern part of Bangladesh, e.g. Dinajpur, 
Rangpur, where, the buffalo feeding is 
supported by intensive irrigated agriculture 
system. Soliman (2007) concluded that the 
national strategies for the irrigated intensive 

agricultural system in developing countries 
should focus less expensive milk production 
from dairy buffaloes that efficiently utilize 
the inexpensive feed resources. The total 
milk yield per lactation and lactation period 
varied among the systems due to availability 
of feed resources, management systems and 
genotypes of buffaloes. The buffalo raised 
under household or semi-intensive system 
produced higher milk than the bathan or 
extensive system. The lactation yield in the 
household farming or semi-intensive system 
and bathan farming or extensive system were 
found 712-799 and 435 L, respectively by 
Faruque et al. (1990) and Uddin et al. (2016). 
Uddin et al. (2016) reported that the average 
age at first heat was between 39 and 40 
months in both household and bathan 
farming. They also noted that the average 
service per conception, gestation length, 
calving interval, and post partum heat period 
were 1.9 and 2.1, 310 and 315 days, 390 and 
420 days and 125 and 130 days, respectively 
in household and bathan buffalo farming. All 
these demonstrated about the productive, 
reproductive performances of dairy buffaloes 
under different management system in 
Bangladesh. Rahman et al. (2017) felt the 
insufficiency about the information on 
intensive buffalo farming system. Rahman 
and Islam (2018) reported very scattered two 
types of intensives buffalo farming in the 
Dinajpur district. However, there are ample 
opportunities to contribute more data on 
buffalo production system in Bangladesh. 
Moreover India, Pakistan, Trinidad, Brazil, 
Italy and some other country have been 
started intensive buffalo farming to increase 
their national milk production (Naher, 2011). 
Therefore, this study was undertaken to know 
the feeding, breeding, management practice 
and associated problems, and productive and 

reproductive performances of dairy buffaloes 
under intensive system of dairy buffalo 
farming in Dinajpur district of Bangladesh.

Materials and Methods
Location of study areas

Considering the availability of buffalo 
farmers and agricultural production system, 
Birganj, Kaharol and Dinajpur sadar 
sub-district under Dinajpur district of 
Bangladesh were selected for this study. 
Some information of these areasis given in 
Table1.

Climate of the study area

Dinajpur district has experienced a hot, wet 
and humid tropical climate. The district has a 
distinct monsoonal season, with an annual 
average temperature of 25°C (77°F) and 
monthly means varying between 18°C (64 
°F) in January and 29°C (84°F) in August.  
Paddy, Maize, wheat and potato are main 
crops (Wikipedia, 2017).

Farmer’s selection

Farmers were selected from the database of 
sub-district Livestock Office of Birganj, 
Kaharole and Dinajpur sadar. They were 
selected randomly from those who had 
experience of dairy buffalo farming and 

having at least one milking buffalo with calf.

Preparation of questionnaire

Structured questionnaire (containing both 
open and closed questions) was developed to 
collect data according to the objectives. 
Variables like productive and reproductive 
performances, feeding, breeding, and 
healthcare and other management practices 
with related problems for dairy buffalo 
farming were considered. Data were 
collected using standard procedure. The 
questionnaire was pre-tested in the selected 
areas and modified accordingly. Farm visit, farm

observation, secondary review, community 
discussion were held in the six months survey 
period from October 2016 to March 2017. 

Variables and data collection

Variables included in this study were 
gestation period, calving interval, lactation 
period, dry period, feeding and management, 
milk production, breeding system and 
profitability. 

Qualitative and quantitative information 
were collected from household yard intensive 
(HYI) and competently intensive (CI) farm. 
Data were collected directly from HYI farms 
through face to face interview. Discussions 

were conducted with 60 farmers rearing 
milking buffalo to validate the information 
gathered from HYI. Discussion was also 
conducted with the cowboys (hired labours) 
that provided additional strength to the 
obtained data. Same was done with two 
completely intensive system (CI) buffalo 
farms (who were rearing buffaloes since 
three decade). 

Problem associated to buffalo farming were 
collected and rechecked with cowboys, 
veterinary field assistant (VFA) and upazilla 
livestock officer (ULO).The study therefore, 
follows the mixed methodology mode of 
Greene et al. (1989) focusing mainly on 
triangulation which can investigate the same 
issue with the same unit of analysis (Mitchell, 
1986).

Milk sample collection and analysis

During the field visit, 15 individual milk 
samples (50 mL/sample) at animal level were 
collected from each type of intensive farms. 
The milk samples were immediately placed 
in a home freezer, transported in an ice box 
and placed in a regular freezer in the Dairy 
Chemistry Laboratory, Department of Dairy 
Science, Bangladesh Agricultural University, 
Mymensingh-2202, Bangladesh until further 
analyses. Milk samples were analyzed for fat, 
protein, lactose, solids-not-fat (SNF), and ash 
content, and Electric Conductivity (EC) by 
auto-milk analyzer (Lacto scan, Ultrasonic 
Milk Analyzer; Model MIA-SLP-60, 
S/N-70148; MILKOTONIC Ltd., Bulgaria 
6000. Starazagora). Before the analysis, milk 
was tempered to 37oC with intermittent 
gentle inversion of the sample tubes.

Identification of the problem matrix

In order to understand the local perceptions 

regarding the problems of dairy buffalo 
farming, a simple proportional pilling tool 
(Catley, 2002) was used with two different 
groups of informant, each consisting of 
sixteen buffalo farmers. The informants were 
asked to think about related problem that 
might have challenged the dairy buffalo 
production. Top five problems were recognized 
by using16 small stones.  

Data Analysis

Descriptive statistics and independent sample 
T-test were done by using SPSS (version 16).

Results and Discussion
Housing system

Most of the houses were made by mud, 
bamboo and straw. At night farmers kept their 
animals in house. During day time, they kept 
the animals in household yard where animals 
took rest and fed straw, grass, water and small 
amount of concentrate under HYI system.  
But buffaloes in CI system were housed for 
the whole day and houses were built up of 
brick and tin.  In the present study 100% 
farmers both in HYI and CI system cared for 
housing of their buffaloes. According to 
Siddiki (2017), 100% of the farmers in 
Subornochar, 80% for Trishal, 70% for 
Bagha and 45% for Lalpur sub-district didn’t 
care about the housing for buffaloes under 
semi-intensive system. This is different from 
the present study; however, the production 
systems are different.  In another study, 
Uddin et al. (2016) observed that dairy 
buffaloes were kept under semi-intensive 
system in the wet season and only 15% 
farmers provided shed having only roof but 
no concrete floor. Akbar et al. (2009) 
mentioned that most of the dairy buffaloes 

were not housed in extensive system of 
bathan areas but buffaloes which were in the 
plain land sometime had an enclosure, only 
roof made by straw or tin without wall and 
floor was always muddy.

Feeding system

The main diet for the buffalo was roughage 
such as natural grass, and paddy straw. The 
green grass fed either fresh as pasture or in     
a cut-and-carry-system. The roughage was 
often supplemented with grains, and/ or other 
concentrates e.g. wheat bran, oil cake, broken 
rice etc. A mix of concentrates, paddy straw, 
local grass and water were provided in the 
manger in HYI system during day time. But 
in night only straw and water were kept in the 
shed. Forage was found insufficient during 
the dry season and abundant during the rainy 
season. 

The available feed ingredients and their 
supply to the dairy buffalo under HYI system 
is presented in Table 2. On fresh basis, rice 
gruel and wheat bran were found to be 
supplied at higher amount (1.53-1.71 kg fresh/ 
buffalo/day) than the other concentrates and 
agro-industrial by-products. But only 12.5% 
of the farmers used rice gruel to fed the dairy 
buffaloes which was one-sixth of the farmers 
used wheat bran in the ration of their dairy 
buffaloes.  Ready feed was the lowest to be 
supplied to the dairy buffaloes followed by 
molasses but equal proportion of farmers 
(25%) used them. Though the supply of 
protein rich ingredient, mustard oil cake was 
less than 0.2 kg, most of the farmers (63%) 
used it. The supply of cooked broken rice was 
4-5 times of mustard oil cake but the 
proportion of users was similar. The supply 
of other concentrate items ranges from 0.14 
to 0.16 kg fresh/buffalo/day and the user 

proportion varies from 25 to 50%.  All of the 
farmers supplied straw to their dairy 
buffaloes but only 50% did so for green 
grass. The supply of paddy straw was almost 
double of the green grass.

Under CI system rice gruel was the major 
feed appeared to be supplied more than the 
other feed followed by wheat bran and 
broken maize. The supply of rice gruel, 
broken maize, mustard oil cake and molasses 
was not influenced by the availability of the 
fodder. On the other hand, the supply of 
wheat bran and cooked broken rice was 
found 0.75 kg and 1 kg more, respectively 
during the lean period than that of the flush 
period.  Supply of green grass was reduced 
by 2.5 times during the lean period compared 
to the flush period which farmers tried to 
compensate by increasing the amount of 
straw by 1.5 times. Ahmed (2006) showed 
that wheat bran, rice polish, pea bran, khesari 
bran, matikalai bran, lentil, sesame oil cake, 
coconut oil cake and mustard oil cake were 
available round the year for dairy animals 
which supports the diversity of feeds in the 
present study. In the rainy and winter 
seasons, some legumes, green grasses were 
grown sporadically in some areas of the 
country and next six months availability of 
green grass becomes very limited. During 
this period, rice straw alone contributes 87% 
of roughage in dairy feed (Tareque, 1991). In 
present study buffalo farmers depends on   
dry roughage (paddy straw) and green     
grass and it mainly determined by seasonal 
phenomenon in those areas. These findings 
are also in line with Tareque, (1991). The dry 
matter intake (DMI) (kg/d) of milking 
buffaloes in different locations (coastal and 
river basin) was varied from 13-15 (kg/d) 
(Siddiki, 2017). The total feed supply also 
varied from 6.4-20.3 kgDM/day/buffalo in 

coastal area under semi-intensive production 
system (Rahman et al., 2018). All these 
support well the findings of the present study 
regarding the total feed supply to the 
buffaloes.

Watering

Water requirements are influenced by many 
factors such as: species of animal, ambient 
temperature, body size, age, level of feed 
intake and daily milk yield (Marai and Haeeb 
2010). Drinking water is the most important 
water source for buffalo for their body 
functions, e.g. maintaining body temperature, 
milk production and blood plasma volume 
(Buffalopedia, 2018). Irrespective of production 
system (HYI and CI), all the farmers (100%) 
provided fresh drinking water to buffalo three 
times a day. Average water intake was 25 – 60 
L under HYI system. Under CI system, the 
water intake was found 15 L more during the 
summer season than that of the winter season 
(45 L). Mullick (1964) reported that the water 
consumption of dairy buffalo is 31.6 and 
46.5L during the winter and summer, 
respectively, supporting the present result. 
All these provide the evidence in favor of a 
greater variation in the water consumption 
based on several different factors as mention 
earlier.

Wallowing and showering 

To keep the body cool and control the 
external parasites, buffaloes show wallowing 
behavior. In absence of water or marshy place 
buffalo behave similar to cattle, seeks shade 
and shower. Table 4 describes the wallowing 
and showering practices for buffaloes in two 
production system. Very few numbers of 
buffaloes (11%) were allowed for wallowing 
at pond or river in summer season under HYI 
system. Under HYI system all farmers 

(100%) provided shower to the buffaloes 
during November to June which was 11% 
less during July to October. Under CI system, 
all farmers provided their buffalo shower on 
household yard, however, frequency of 
showering was different in two different 
season of the year. Buffaloes when enter the 
water, they defecate and/or urinate to 
maintain temperature (buffalopedia, 2018). 
According to buffalo farmers, reduced feed 
intake, skin disease, delay heat and early 
abortion might be occurred in buffalo in 
absence of showering.

Breeding

Almost all the dairy buffaloes (96.3%) 
experienced natural mating under HYI 
system, whereas, artificial insemination

(AI) covered only 3.7% of the dairy buffaloes 
(Table 5). Most of the farmers were facing 
problem to breed their buffaloes during heat. 
As per the buffalo farmers, service of the 
buffalo might be missed due to the low 
number of breeding buffalo bull and long 
distance of AI service provider. Moreover, 
the transport cost (BDT 2500-3000) of 
buffalo in heat to the insemination center 
might impose an additional barrier on timely 
breeding of the dairy buffalo. More than half 
of the farmers used natural service to their 
buffalo in heat at the right time, while 42% of

farmers were unable to inseminate their 
animals in time due to various reasons 
(Uddin et al., 2016). Natural breeding was 
followed in CI system by the herd’s breeding

buffalo bull. A total of 79% buffaloes showed 
heat from early night to early morning. 
Rahman et al. (2018) and Saadullah (2012) 
also observed that most the buffaloes showed 
breeding symptoms during the night which 
agreed with the present results. 

The proportion of natural mating in the dairy 
buffaloes in Dinajpur district is in line with 
the finding of Uddin et al. (2016). They 
stated that the natural mating system was 
practiced by the most of the farmers though 
the number of breeding bull in the herd both 
in household and in bathan farming in 
Bangladesh is very minimum (≈1%). 
Sawarkar et al. (2001) reported that, most of 
the farmers preferred natural service with the 
expectation that it would increase the 
conception rate.

  

Milk production and quality 

Average milk production (L/d/h) according to 
the stage of lactation is shown in Table 6 and 
Table 7 shows the chemical quality of the 

milk. In first stage of lactation (1 – 90 days), 
the buffalo had 2.5 and 4.5 L/d/h more milk 
production than the second stage of lactation 
(91 – 180 days), respectively in HYI and CI 
management system. In both systems, the 
daily per head milk production (L) in second 
stage of lactation was more than double of the 
milk production (L/d/h) in the third stage 
(181 days – drying off) of lactation.

Significant difference was found in total 
solids (p≤0.01), fat (p≤0.001) and protein (p≤
0.01) content but SNF, lactose, ash, pH and 
electrical conductivity of buffalo milk were 
found similar (p>0.05) between two 
management system. Milk quality of 
buffaloes agrees with the report of Ling et al. 
(2013) who found that average milk fat, 
protein, lactose, total solid and non-fat solid

of dairy buffalo were 7.52, 4.32, 5.19, 17.81, 
and 10.11 per cent, respectively in Mang city 
of China. The average value of buffalo milk 
component in the present study was also in 
agreement with the pooled values obtained 

by Nahar et al. (2014) in Bangladesh. In 
another study, Islam et al. (2014) reported a 
lower protein (3.5%) and fat (5.84%) in 
buffalo milk from Bangladesh Livestock 
Research Institute herd than the present study 
but the lactose content is comparable. This 
may be due to different sample handling and 
method used and could explain these 
variations and since lactose present in true 
solution in milk, hence, is minimally affected.

Productive and reproductive characters

Productive and reproductive characters of 
dairy buffaloes under household intensive 
(HYI) and completely intensive (CI) system 
is shown in Table 8. The differences of 
lactation length (d), average milk yield (L/d), 
dry period (d), age at first pregnancy (month) 
and age at first calving (month) were found 
highly significant (p≤0.001) between  the 
management systems. The lactation yield of 
milk under CI system is double of the 
lactation milk yield of the HYI system. In CI 
system, 4 L more milk per day, 29 days of 
more lactation length and 75 days less         
dry period compared to the HYI management

system explains the more lactation yield in CI 
system than the HYI system. The lactation 
yield in the household farming or semi- 
intensive system and bathan farming or 
extensive system were 712-799 L and 435 L, 
respectively (Faruque et al., 1990; Uddin et 
al., 2016) which were much lower than the 
Nili-Ravi buffaloes reported by Mudgal 
(1989), Khan (1995), and ICAR (2000), and 
half of the present findings. Lactation yield of 
our finding is also higher than the findings of 
Hussen (1990), Faruque and Amin (1995). 
Faruque and Amin (1995) found low 
lactation yield of indigenous buffaloes in 
Khulna region (280 L) and Hussen (1990) 
reported 830L milk yield per lactation in 
Tangail which are lower than our findings. In 
our findings, the lactation yield was higher 
possibly attributed to the genotypic factors, 
since cross breed buffaloes are reared in HYI 
and CI system in Dinajpur district which are 
migrated/imported from India.

Compared to the HYI system, the buffaloes 
under CI system – required 34% less service

per conception (p≤0.05), attained pregnancy 
6 months earlier and therefore, gave birth of 
calf 6 months earlier (p≤0.001), had 2 months 
less calving interval and resumed their 
ovarian cyclicity 1 month earlier (p≤0.05). 
The mean values of these variables found in 
the present study are in the comparable range 
of them reported by Karim et al. (2013), 
Faruque et al. (1990) and Shabede et al. 
(2003).

Calf management

Different components of calf management 
are presented in Table 9. At night, calves 
were kept separately on clean dry place at the 
corner of   mother shed.  Most of the farmers 
fed colostrums to new born buffalo calf 
suckling directly from their mother. Buffalo

calves were fed 2-3 L colostrums per day 
maintaining 3-4 hrs intervals in study area in 
both type of system (HYI/CI).  Sharma and 

Mishra (1987) stated that timely feeding of 
colostrums to calves is essential that leads to 
immunity of calves. At the age of one month, 
concentrate mixture (wheat bran, cake; 50-60 
g/h/d) and newly grown soft grass were 
offered to calf. A total of 36% farmers 
provided concentrate mixture just after one 
month of age. Only 13% farmers in HYI 
system provided water in separate manger 
which was mostly seen at CI system. Calf 
mortality was found 8% and 7%, respectively 
in HYI and CI system. Ninety percent 
farmers noticed that diarrhorea and 
pneumonia were common diseases of buffalo 
calf which is similar to the findings of Islam 
et al. (2016) and Tiwari et al. (2007). 

Primary health care

A total of 31% farmers used anthelmintic 
drug for internal parasite for milking buffalo 

but 23% farmers followed vaccination practice 
under HYI system (Table 10).  In CI system 
all farmers used anthelmintic for controlling 
both external and internal parasite and used 
vaccine to their buffaloes. The FMD and HS 
vaccine commonly used for both systems.

Economics of buffalo farming

Yearly expenditure, gross income and net 
income in HYI system were BDT 140000, 
BDT 200000 and BDT 60000, respectively. 
The benefit cost ratio (BCR) was found as 
1.33 in HYI system.  Benefit and cost of 
completely intensive (CI) buffalo farming is 
presented in Table 11. 

Yearly expenditure, gross income and net 
income were BDT 968810, BDT 1220525 
and BDT 251715 respectively in CI system 
farm. Yearly Benefit Cost Ratio (BCR) was 

found as 1.25. Moreover total remaining 
assets were BDT 1060000 which represents 
of present value of buffalo herd of CI system 
(Table 11). Hasan et al. (2016) reported that 
buffalo rearing in the coastal areas of 
Bangladesh was highly profitable. It may be a 
crucial pathway for poverty alleviation. 
Rahman et al. (2008) stated that the benefit 
cost ratio was 1.31, indicating that buffalo 
rearing was profitable in Bangladesh which is 
agreed with the findings of Islam et al. (2017) 
and Siddiki et al. (2017) and also support to 
present study. 

Problems of dairy buffalo production 
system

Problem matrix represented percentage of 
score to assess dairy buffalo-derived 
problems illustrated in Table 12.  

Buffalo farmers identified several problems 
for buffalo production system which lead the 
reason of decreasing buffalo population 
(Table 12). Inadequate knowledge due to lack 
training facilities, high feed price, low milk 
price were the main challenge for dairy 
buffalo production.  Buffalo farmers were 
deprived from milk selling as they were not 
get milk price according to milk fat. 

Milkman was milking from buffalo cow in 
HYI system and they purchased milk from 
farmers. But low milk price (40-42 BDT/L) 
was found in HYI system. Milk sold to local 
market and sweetmeat shop. Some time milk 
man didn’t come to collect milk and farmer 
became looser. They gave money to farm 
owner quarterly or monthly basis. Buffalo 
farmer’s, therefore, depends on middle man 
for pricing of milk in HYI system. But in CI 
system, farmer sold milk directly to 
sweetmeat shop and get relatively   higher 
price (50-55 BDT/L) than HYI system.

Conclusion

The findings of the present study revealed 
that two types of production systems of dairy 

buffaloes under intensive farming were found 
in the drought prone area under Dinajpur 
district. The housing types and management, 
availability of feed resources and its 
utilization, wallowing and showering and 
access to the primary animal health care were 
not similar between these two systems. 
Seasonal influence was found in most of the 
management decision. The productivity and 
milk quality was found better under 
completely intensive system than the 
household yard. The benefit cost ratio (BCR) 
was found profitable in both systems. But 
farmers are facing some problems to rear    
the dairy buffaloes. They indicated “lack      
of knowledge”, “high price of feed” and  
“low milk price” as the main challenges      
for the sustainability of the buffalo farming. 
Government/ NGOs would provide skill 
training to buffalo farmers for improving 
relevant modern knowledge. Improvement of 
market value chain might be helpful to 
minimize the feed cost and will help farmers 
for getting good milk price. So, the future 
perspective could betraining and marketing 
interventions that might be helpful for 
economic sustainability of intensive dairy 
buffalo farmers that would contribute 

significantly in national economy.
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Introduction
The farming systems of animal agriculture 
consist of buffaloes (Bubalus bubalis) and 
other livestock resources in Bangladesh. 
Buffalo milk and meat (buffen) is more 
beneficial than that of the cattle. Buffen 
contains 40% less cholesterol, 55% less 
calories, 11% more protein and 10% more 
mineral in comparison to the bovine meat 
(Nanda and Nakao, 2003). Buffalo milk has 
43% less cholesterol, 58% and 40% more 
calcium and protein, respectively than that of 
the cow’s milk. It is also a rich source of iron, 

phosphorus, vitamin A and of course protein 
(Bilal et al., 2006). In addition, Islam et al. 
(2015) reported no allergenic epitopes of 
β-lactoglobulin from Bangladeshi Buffalo 
milk. According to Bilal et al. (2006), Buffen 
is more preferable over the beef for cholesterol 
sanative people. 

There are 1.47 million heads buffaloes in 
Bangladesh (DLS 2016). Though the growth  
trend of buffalo population (2.20%) in recent 
year is relatively higher than that  of the cattle 
(0.44%) but buffalo milk production is not 
contributed significantly to the national milk 

production of Bangladesh (Islam, 2017). 
Total milk production of Bangladesh is about 
9.40 million metric tons per year (MMT) 
against the requirement of 15.29 MMT (DLS 
2018). To address the gap of demand and 
availability of milk, another dairy species e.g. 
buffalo should be prioritized along with 
cattle, considering the contribution of buffalo 
to the national milk production of India and 
Pakistan. In Bangladesh, the concentration of 
buffaloes is higher in the coastal areas and 
northern part of Bangladesh placed second in 
this regards (Huque and Khan, 2017).

Several production system of buffaloes based 
on management practices and feeding system 
are found in Bangladesh (Rahman et al., 
2018; Saadullah, 2012). At the village level, 
production is usually based on a small herd of 
mixed ages and sexes generally for milk and 
breeding purposes. In a semi-intensive 
production system, buffaloes are kept mainly 
for specific purposes, i.e., either for milk or 
for meat production. Larger herd is kept for 
both milk and meat purpose in saline coastal 
areas under extensive system. In the village 
production systems, buffaloes and cattle are 
kept together within the shed at night, and 
spend the daytime household yards for 
feeding and resting. In river basin areas, 
buffaloes are reared under semi-intensive 
system. In this system, buffaloes are kept 
within the shed at night and spend daytime 
for grazing in the Bathan. Besides, a few 
numbers of intensive buffalo farming have 
also been   seen in some institutional herd as 
well as at farmer’s level. Household intensive 
system are very scattered and mainly seen at 
Northern part of Bangladesh, e.g. Dinajpur, 
Rangpur, where, the buffalo feeding is 
supported by intensive irrigated agriculture 
system. Soliman (2007) concluded that the 
national strategies for the irrigated intensive 

agricultural system in developing countries 
should focus less expensive milk production 
from dairy buffaloes that efficiently utilize 
the inexpensive feed resources. The total 
milk yield per lactation and lactation period 
varied among the systems due to availability 
of feed resources, management systems and 
genotypes of buffaloes. The buffalo raised 
under household or semi-intensive system 
produced higher milk than the bathan or 
extensive system. The lactation yield in the 
household farming or semi-intensive system 
and bathan farming or extensive system were 
found 712-799 and 435 L, respectively by 
Faruque et al. (1990) and Uddin et al. (2016). 
Uddin et al. (2016) reported that the average 
age at first heat was between 39 and 40 
months in both household and bathan 
farming. They also noted that the average 
service per conception, gestation length, 
calving interval, and post partum heat period 
were 1.9 and 2.1, 310 and 315 days, 390 and 
420 days and 125 and 130 days, respectively 
in household and bathan buffalo farming. All 
these demonstrated about the productive, 
reproductive performances of dairy buffaloes 
under different management system in 
Bangladesh. Rahman et al. (2017) felt the 
insufficiency about the information on 
intensive buffalo farming system. Rahman 
and Islam (2018) reported very scattered two 
types of intensives buffalo farming in the 
Dinajpur district. However, there are ample 
opportunities to contribute more data on 
buffalo production system in Bangladesh. 
Moreover India, Pakistan, Trinidad, Brazil, 
Italy and some other country have been 
started intensive buffalo farming to increase 
their national milk production (Naher, 2011). 
Therefore, this study was undertaken to know 
the feeding, breeding, management practice 
and associated problems, and productive and 

reproductive performances of dairy buffaloes 
under intensive system of dairy buffalo 
farming in Dinajpur district of Bangladesh.

Materials and Methods
Location of study areas

Considering the availability of buffalo 
farmers and agricultural production system, 
Birganj, Kaharol and Dinajpur sadar 
sub-district under Dinajpur district of 
Bangladesh were selected for this study. 
Some information of these areasis given in 
Table1.

Climate of the study area

Dinajpur district has experienced a hot, wet 
and humid tropical climate. The district has a 
distinct monsoonal season, with an annual 
average temperature of 25°C (77°F) and 
monthly means varying between 18°C (64 
°F) in January and 29°C (84°F) in August.  
Paddy, Maize, wheat and potato are main 
crops (Wikipedia, 2017).

Farmer’s selection

Farmers were selected from the database of 
sub-district Livestock Office of Birganj, 
Kaharole and Dinajpur sadar. They were 
selected randomly from those who had 
experience of dairy buffalo farming and 

having at least one milking buffalo with calf.

Preparation of questionnaire

Structured questionnaire (containing both 
open and closed questions) was developed to 
collect data according to the objectives. 
Variables like productive and reproductive 
performances, feeding, breeding, and 
healthcare and other management practices 
with related problems for dairy buffalo 
farming were considered. Data were 
collected using standard procedure. The 
questionnaire was pre-tested in the selected 
areas and modified accordingly. Farm visit, farm

observation, secondary review, community 
discussion were held in the six months survey 
period from October 2016 to March 2017. 

Variables and data collection

Variables included in this study were 
gestation period, calving interval, lactation 
period, dry period, feeding and management, 
milk production, breeding system and 
profitability. 

Qualitative and quantitative information 
were collected from household yard intensive 
(HYI) and competently intensive (CI) farm. 
Data were collected directly from HYI farms 
through face to face interview. Discussions 

were conducted with 60 farmers rearing 
milking buffalo to validate the information 
gathered from HYI. Discussion was also 
conducted with the cowboys (hired labours) 
that provided additional strength to the 
obtained data. Same was done with two 
completely intensive system (CI) buffalo 
farms (who were rearing buffaloes since 
three decade). 

Problem associated to buffalo farming were 
collected and rechecked with cowboys, 
veterinary field assistant (VFA) and upazilla 
livestock officer (ULO).The study therefore, 
follows the mixed methodology mode of 
Greene et al. (1989) focusing mainly on 
triangulation which can investigate the same 
issue with the same unit of analysis (Mitchell, 
1986).

Milk sample collection and analysis

During the field visit, 15 individual milk 
samples (50 mL/sample) at animal level were 
collected from each type of intensive farms. 
The milk samples were immediately placed 
in a home freezer, transported in an ice box 
and placed in a regular freezer in the Dairy 
Chemistry Laboratory, Department of Dairy 
Science, Bangladesh Agricultural University, 
Mymensingh-2202, Bangladesh until further 
analyses. Milk samples were analyzed for fat, 
protein, lactose, solids-not-fat (SNF), and ash 
content, and Electric Conductivity (EC) by 
auto-milk analyzer (Lacto scan, Ultrasonic 
Milk Analyzer; Model MIA-SLP-60, 
S/N-70148; MILKOTONIC Ltd., Bulgaria 
6000. Starazagora). Before the analysis, milk 
was tempered to 37oC with intermittent 
gentle inversion of the sample tubes.

Identification of the problem matrix

In order to understand the local perceptions 

regarding the problems of dairy buffalo 
farming, a simple proportional pilling tool 
(Catley, 2002) was used with two different 
groups of informant, each consisting of 
sixteen buffalo farmers. The informants were 
asked to think about related problem that 
might have challenged the dairy buffalo 
production. Top five problems were recognized 
by using16 small stones.  

Data Analysis

Descriptive statistics and independent sample 
T-test were done by using SPSS (version 16).

Results and Discussion
Housing system

Most of the houses were made by mud, 
bamboo and straw. At night farmers kept their 
animals in house. During day time, they kept 
the animals in household yard where animals 
took rest and fed straw, grass, water and small 
amount of concentrate under HYI system.  
But buffaloes in CI system were housed for 
the whole day and houses were built up of 
brick and tin.  In the present study 100% 
farmers both in HYI and CI system cared for 
housing of their buffaloes. According to 
Siddiki (2017), 100% of the farmers in 
Subornochar, 80% for Trishal, 70% for 
Bagha and 45% for Lalpur sub-district didn’t 
care about the housing for buffaloes under 
semi-intensive system. This is different from 
the present study; however, the production 
systems are different.  In another study, 
Uddin et al. (2016) observed that dairy 
buffaloes were kept under semi-intensive 
system in the wet season and only 15% 
farmers provided shed having only roof but 
no concrete floor. Akbar et al. (2009) 
mentioned that most of the dairy buffaloes 

were not housed in extensive system of 
bathan areas but buffaloes which were in the 
plain land sometime had an enclosure, only 
roof made by straw or tin without wall and 
floor was always muddy.

Feeding system

The main diet for the buffalo was roughage 
such as natural grass, and paddy straw. The 
green grass fed either fresh as pasture or in     
a cut-and-carry-system. The roughage was 
often supplemented with grains, and/ or other 
concentrates e.g. wheat bran, oil cake, broken 
rice etc. A mix of concentrates, paddy straw, 
local grass and water were provided in the 
manger in HYI system during day time. But 
in night only straw and water were kept in the 
shed. Forage was found insufficient during 
the dry season and abundant during the rainy 
season. 

The available feed ingredients and their 
supply to the dairy buffalo under HYI system 
is presented in Table 2. On fresh basis, rice 
gruel and wheat bran were found to be 
supplied at higher amount (1.53-1.71 kg fresh/ 
buffalo/day) than the other concentrates and 
agro-industrial by-products. But only 12.5% 
of the farmers used rice gruel to fed the dairy 
buffaloes which was one-sixth of the farmers 
used wheat bran in the ration of their dairy 
buffaloes.  Ready feed was the lowest to be 
supplied to the dairy buffaloes followed by 
molasses but equal proportion of farmers 
(25%) used them. Though the supply of 
protein rich ingredient, mustard oil cake was 
less than 0.2 kg, most of the farmers (63%) 
used it. The supply of cooked broken rice was 
4-5 times of mustard oil cake but the 
proportion of users was similar. The supply 
of other concentrate items ranges from 0.14 
to 0.16 kg fresh/buffalo/day and the user 

proportion varies from 25 to 50%.  All of the 
farmers supplied straw to their dairy 
buffaloes but only 50% did so for green 
grass. The supply of paddy straw was almost 
double of the green grass.

Under CI system rice gruel was the major 
feed appeared to be supplied more than the 
other feed followed by wheat bran and 
broken maize. The supply of rice gruel, 
broken maize, mustard oil cake and molasses 
was not influenced by the availability of the 
fodder. On the other hand, the supply of 
wheat bran and cooked broken rice was 
found 0.75 kg and 1 kg more, respectively 
during the lean period than that of the flush 
period.  Supply of green grass was reduced 
by 2.5 times during the lean period compared 
to the flush period which farmers tried to 
compensate by increasing the amount of 
straw by 1.5 times. Ahmed (2006) showed 
that wheat bran, rice polish, pea bran, khesari 
bran, matikalai bran, lentil, sesame oil cake, 
coconut oil cake and mustard oil cake were 
available round the year for dairy animals 
which supports the diversity of feeds in the 
present study. In the rainy and winter 
seasons, some legumes, green grasses were 
grown sporadically in some areas of the 
country and next six months availability of 
green grass becomes very limited. During 
this period, rice straw alone contributes 87% 
of roughage in dairy feed (Tareque, 1991). In 
present study buffalo farmers depends on   
dry roughage (paddy straw) and green     
grass and it mainly determined by seasonal 
phenomenon in those areas. These findings 
are also in line with Tareque, (1991). The dry 
matter intake (DMI) (kg/d) of milking 
buffaloes in different locations (coastal and 
river basin) was varied from 13-15 (kg/d) 
(Siddiki, 2017). The total feed supply also 
varied from 6.4-20.3 kgDM/day/buffalo in 

coastal area under semi-intensive production 
system (Rahman et al., 2018). All these 
support well the findings of the present study 
regarding the total feed supply to the 
buffaloes.

Watering

Water requirements are influenced by many 
factors such as: species of animal, ambient 
temperature, body size, age, level of feed 
intake and daily milk yield (Marai and Haeeb 
2010). Drinking water is the most important 
water source for buffalo for their body 
functions, e.g. maintaining body temperature, 
milk production and blood plasma volume 
(Buffalopedia, 2018). Irrespective of production 
system (HYI and CI), all the farmers (100%) 
provided fresh drinking water to buffalo three 
times a day. Average water intake was 25 – 60 
L under HYI system. Under CI system, the 
water intake was found 15 L more during the 
summer season than that of the winter season 
(45 L). Mullick (1964) reported that the water 
consumption of dairy buffalo is 31.6 and 
46.5L during the winter and summer, 
respectively, supporting the present result. 
All these provide the evidence in favor of a 
greater variation in the water consumption 
based on several different factors as mention 
earlier.

Wallowing and showering 

To keep the body cool and control the 
external parasites, buffaloes show wallowing 
behavior. In absence of water or marshy place 
buffalo behave similar to cattle, seeks shade 
and shower. Table 4 describes the wallowing 
and showering practices for buffaloes in two 
production system. Very few numbers of 
buffaloes (11%) were allowed for wallowing 
at pond or river in summer season under HYI 
system. Under HYI system all farmers 

(100%) provided shower to the buffaloes 
during November to June which was 11% 
less during July to October. Under CI system, 
all farmers provided their buffalo shower on 
household yard, however, frequency of 
showering was different in two different 
season of the year. Buffaloes when enter the 
water, they defecate and/or urinate to 
maintain temperature (buffalopedia, 2018). 
According to buffalo farmers, reduced feed 
intake, skin disease, delay heat and early 
abortion might be occurred in buffalo in 
absence of showering.

Breeding

Almost all the dairy buffaloes (96.3%) 
experienced natural mating under HYI 
system, whereas, artificial insemination

(AI) covered only 3.7% of the dairy buffaloes 
(Table 5). Most of the farmers were facing 
problem to breed their buffaloes during heat. 
As per the buffalo farmers, service of the 
buffalo might be missed due to the low 
number of breeding buffalo bull and long 
distance of AI service provider. Moreover, 
the transport cost (BDT 2500-3000) of 
buffalo in heat to the insemination center 
might impose an additional barrier on timely 
breeding of the dairy buffalo. More than half 
of the farmers used natural service to their 
buffalo in heat at the right time, while 42% of

farmers were unable to inseminate their 
animals in time due to various reasons 
(Uddin et al., 2016). Natural breeding was 
followed in CI system by the herd’s breeding

buffalo bull. A total of 79% buffaloes showed 
heat from early night to early morning. 
Rahman et al. (2018) and Saadullah (2012) 
also observed that most the buffaloes showed 
breeding symptoms during the night which 
agreed with the present results. 

The proportion of natural mating in the dairy 
buffaloes in Dinajpur district is in line with 
the finding of Uddin et al. (2016). They 
stated that the natural mating system was 
practiced by the most of the farmers though 
the number of breeding bull in the herd both 
in household and in bathan farming in 
Bangladesh is very minimum (≈1%). 
Sawarkar et al. (2001) reported that, most of 
the farmers preferred natural service with the 
expectation that it would increase the 
conception rate.

  

Milk production and quality 

Average milk production (L/d/h) according to 
the stage of lactation is shown in Table 6 and 
Table 7 shows the chemical quality of the 

milk. In first stage of lactation (1 – 90 days), 
the buffalo had 2.5 and 4.5 L/d/h more milk 
production than the second stage of lactation 
(91 – 180 days), respectively in HYI and CI 
management system. In both systems, the 
daily per head milk production (L) in second 
stage of lactation was more than double of the 
milk production (L/d/h) in the third stage 
(181 days – drying off) of lactation.

Significant difference was found in total 
solids (p≤0.01), fat (p≤0.001) and protein (p≤
0.01) content but SNF, lactose, ash, pH and 
electrical conductivity of buffalo milk were 
found similar (p>0.05) between two 
management system. Milk quality of 
buffaloes agrees with the report of Ling et al. 
(2013) who found that average milk fat, 
protein, lactose, total solid and non-fat solid

of dairy buffalo were 7.52, 4.32, 5.19, 17.81, 
and 10.11 per cent, respectively in Mang city 
of China. The average value of buffalo milk 
component in the present study was also in 
agreement with the pooled values obtained 

by Nahar et al. (2014) in Bangladesh. In 
another study, Islam et al. (2014) reported a 
lower protein (3.5%) and fat (5.84%) in 
buffalo milk from Bangladesh Livestock 
Research Institute herd than the present study 
but the lactose content is comparable. This 
may be due to different sample handling and 
method used and could explain these 
variations and since lactose present in true 
solution in milk, hence, is minimally affected.

Productive and reproductive characters

Productive and reproductive characters of 
dairy buffaloes under household intensive 
(HYI) and completely intensive (CI) system 
is shown in Table 8. The differences of 
lactation length (d), average milk yield (L/d), 
dry period (d), age at first pregnancy (month) 
and age at first calving (month) were found 
highly significant (p≤0.001) between  the 
management systems. The lactation yield of 
milk under CI system is double of the 
lactation milk yield of the HYI system. In CI 
system, 4 L more milk per day, 29 days of 
more lactation length and 75 days less         
dry period compared to the HYI management

system explains the more lactation yield in CI 
system than the HYI system. The lactation 
yield in the household farming or semi- 
intensive system and bathan farming or 
extensive system were 712-799 L and 435 L, 
respectively (Faruque et al., 1990; Uddin et 
al., 2016) which were much lower than the 
Nili-Ravi buffaloes reported by Mudgal 
(1989), Khan (1995), and ICAR (2000), and 
half of the present findings. Lactation yield of 
our finding is also higher than the findings of 
Hussen (1990), Faruque and Amin (1995). 
Faruque and Amin (1995) found low 
lactation yield of indigenous buffaloes in 
Khulna region (280 L) and Hussen (1990) 
reported 830L milk yield per lactation in 
Tangail which are lower than our findings. In 
our findings, the lactation yield was higher 
possibly attributed to the genotypic factors, 
since cross breed buffaloes are reared in HYI 
and CI system in Dinajpur district which are 
migrated/imported from India.

Compared to the HYI system, the buffaloes 
under CI system – required 34% less service

per conception (p≤0.05), attained pregnancy 
6 months earlier and therefore, gave birth of 
calf 6 months earlier (p≤0.001), had 2 months 
less calving interval and resumed their 
ovarian cyclicity 1 month earlier (p≤0.05). 
The mean values of these variables found in 
the present study are in the comparable range 
of them reported by Karim et al. (2013), 
Faruque et al. (1990) and Shabede et al. 
(2003).

Calf management

Different components of calf management 
are presented in Table 9. At night, calves 
were kept separately on clean dry place at the 
corner of   mother shed.  Most of the farmers 
fed colostrums to new born buffalo calf 
suckling directly from their mother. Buffalo

calves were fed 2-3 L colostrums per day 
maintaining 3-4 hrs intervals in study area in 
both type of system (HYI/CI).  Sharma and 

Mishra (1987) stated that timely feeding of 
colostrums to calves is essential that leads to 
immunity of calves. At the age of one month, 
concentrate mixture (wheat bran, cake; 50-60 
g/h/d) and newly grown soft grass were 
offered to calf. A total of 36% farmers 
provided concentrate mixture just after one 
month of age. Only 13% farmers in HYI 
system provided water in separate manger 
which was mostly seen at CI system. Calf 
mortality was found 8% and 7%, respectively 
in HYI and CI system. Ninety percent 
farmers noticed that diarrhorea and 
pneumonia were common diseases of buffalo 
calf which is similar to the findings of Islam 
et al. (2016) and Tiwari et al. (2007). 

Primary health care

A total of 31% farmers used anthelmintic 
drug for internal parasite for milking buffalo 

but 23% farmers followed vaccination practice 
under HYI system (Table 10).  In CI system 
all farmers used anthelmintic for controlling 
both external and internal parasite and used 
vaccine to their buffaloes. The FMD and HS 
vaccine commonly used for both systems.

Economics of buffalo farming

Yearly expenditure, gross income and net 
income in HYI system were BDT 140000, 
BDT 200000 and BDT 60000, respectively. 
The benefit cost ratio (BCR) was found as 
1.33 in HYI system.  Benefit and cost of 
completely intensive (CI) buffalo farming is 
presented in Table 11. 

Yearly expenditure, gross income and net 
income were BDT 968810, BDT 1220525 
and BDT 251715 respectively in CI system 
farm. Yearly Benefit Cost Ratio (BCR) was 

found as 1.25. Moreover total remaining 
assets were BDT 1060000 which represents 
of present value of buffalo herd of CI system 
(Table 11). Hasan et al. (2016) reported that 
buffalo rearing in the coastal areas of 
Bangladesh was highly profitable. It may be a 
crucial pathway for poverty alleviation. 
Rahman et al. (2008) stated that the benefit 
cost ratio was 1.31, indicating that buffalo 
rearing was profitable in Bangladesh which is 
agreed with the findings of Islam et al. (2017) 
and Siddiki et al. (2017) and also support to 
present study. 

Problems of dairy buffalo production 
system

Problem matrix represented percentage of 
score to assess dairy buffalo-derived 
problems illustrated in Table 12.  

Buffalo farmers identified several problems 
for buffalo production system which lead the 
reason of decreasing buffalo population 
(Table 12). Inadequate knowledge due to lack 
training facilities, high feed price, low milk 
price were the main challenge for dairy 
buffalo production.  Buffalo farmers were 
deprived from milk selling as they were not 
get milk price according to milk fat. 

Milkman was milking from buffalo cow in 
HYI system and they purchased milk from 
farmers. But low milk price (40-42 BDT/L) 
was found in HYI system. Milk sold to local 
market and sweetmeat shop. Some time milk 
man didn’t come to collect milk and farmer 
became looser. They gave money to farm 
owner quarterly or monthly basis. Buffalo 
farmer’s, therefore, depends on middle man 
for pricing of milk in HYI system. But in CI 
system, farmer sold milk directly to 
sweetmeat shop and get relatively   higher 
price (50-55 BDT/L) than HYI system.

Conclusion

The findings of the present study revealed 
that two types of production systems of dairy 

buffaloes under intensive farming were found 
in the drought prone area under Dinajpur 
district. The housing types and management, 
availability of feed resources and its 
utilization, wallowing and showering and 
access to the primary animal health care were 
not similar between these two systems. 
Seasonal influence was found in most of the 
management decision. The productivity and 
milk quality was found better under 
completely intensive system than the 
household yard. The benefit cost ratio (BCR) 
was found profitable in both systems. But 
farmers are facing some problems to rear    
the dairy buffaloes. They indicated “lack      
of knowledge”, “high price of feed” and  
“low milk price” as the main challenges      
for the sustainability of the buffalo farming. 
Government/ NGOs would provide skill 
training to buffalo farmers for improving 
relevant modern knowledge. Improvement of 
market value chain might be helpful to 
minimize the feed cost and will help farmers 
for getting good milk price. So, the future 
perspective could betraining and marketing 
interventions that might be helpful for 
economic sustainability of intensive dairy 
buffalo farmers that would contribute 

significantly in national economy.
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Table1. Location, human population density and farm types in Birganj, Dinajpur sadar and 
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Name of the sub-
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Location * Human population 
density* 

Type of farm  

Birganj 26°0′0″N 88°35′0″E 560/km2 (1,500/sq mi) Full Intensive  and 
Intensive household 
yard  

Dinajpursadar 25°38′N 88°39′E 520/km2 (1,300/sq mi) Full Intensive  
Kaharole 25.7917°N 88.6000°E 576/km2 (1,490/sq mi) Intensive household 

yard 
*Wikipedia (2017) 
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Introduction
The farming systems of animal agriculture 
consist of buffaloes (Bubalus bubalis) and 
other livestock resources in Bangladesh. 
Buffalo milk and meat (buffen) is more 
beneficial than that of the cattle. Buffen 
contains 40% less cholesterol, 55% less 
calories, 11% more protein and 10% more 
mineral in comparison to the bovine meat 
(Nanda and Nakao, 2003). Buffalo milk has 
43% less cholesterol, 58% and 40% more 
calcium and protein, respectively than that of 
the cow’s milk. It is also a rich source of iron, 

phosphorus, vitamin A and of course protein 
(Bilal et al., 2006). In addition, Islam et al. 
(2015) reported no allergenic epitopes of 
β-lactoglobulin from Bangladeshi Buffalo 
milk. According to Bilal et al. (2006), Buffen 
is more preferable over the beef for cholesterol 
sanative people. 

There are 1.47 million heads buffaloes in 
Bangladesh (DLS 2016). Though the growth  
trend of buffalo population (2.20%) in recent 
year is relatively higher than that  of the cattle 
(0.44%) but buffalo milk production is not 
contributed significantly to the national milk 

production of Bangladesh (Islam, 2017). 
Total milk production of Bangladesh is about 
9.40 million metric tons per year (MMT) 
against the requirement of 15.29 MMT (DLS 
2018). To address the gap of demand and 
availability of milk, another dairy species e.g. 
buffalo should be prioritized along with 
cattle, considering the contribution of buffalo 
to the national milk production of India and 
Pakistan. In Bangladesh, the concentration of 
buffaloes is higher in the coastal areas and 
northern part of Bangladesh placed second in 
this regards (Huque and Khan, 2017).

Several production system of buffaloes based 
on management practices and feeding system 
are found in Bangladesh (Rahman et al., 
2018; Saadullah, 2012). At the village level, 
production is usually based on a small herd of 
mixed ages and sexes generally for milk and 
breeding purposes. In a semi-intensive 
production system, buffaloes are kept mainly 
for specific purposes, i.e., either for milk or 
for meat production. Larger herd is kept for 
both milk and meat purpose in saline coastal 
areas under extensive system. In the village 
production systems, buffaloes and cattle are 
kept together within the shed at night, and 
spend the daytime household yards for 
feeding and resting. In river basin areas, 
buffaloes are reared under semi-intensive 
system. In this system, buffaloes are kept 
within the shed at night and spend daytime 
for grazing in the Bathan. Besides, a few 
numbers of intensive buffalo farming have 
also been   seen in some institutional herd as 
well as at farmer’s level. Household intensive 
system are very scattered and mainly seen at 
Northern part of Bangladesh, e.g. Dinajpur, 
Rangpur, where, the buffalo feeding is 
supported by intensive irrigated agriculture 
system. Soliman (2007) concluded that the 
national strategies for the irrigated intensive 

agricultural system in developing countries 
should focus less expensive milk production 
from dairy buffaloes that efficiently utilize 
the inexpensive feed resources. The total 
milk yield per lactation and lactation period 
varied among the systems due to availability 
of feed resources, management systems and 
genotypes of buffaloes. The buffalo raised 
under household or semi-intensive system 
produced higher milk than the bathan or 
extensive system. The lactation yield in the 
household farming or semi-intensive system 
and bathan farming or extensive system were 
found 712-799 and 435 L, respectively by 
Faruque et al. (1990) and Uddin et al. (2016). 
Uddin et al. (2016) reported that the average 
age at first heat was between 39 and 40 
months in both household and bathan 
farming. They also noted that the average 
service per conception, gestation length, 
calving interval, and post partum heat period 
were 1.9 and 2.1, 310 and 315 days, 390 and 
420 days and 125 and 130 days, respectively 
in household and bathan buffalo farming. All 
these demonstrated about the productive, 
reproductive performances of dairy buffaloes 
under different management system in 
Bangladesh. Rahman et al. (2017) felt the 
insufficiency about the information on 
intensive buffalo farming system. Rahman 
and Islam (2018) reported very scattered two 
types of intensives buffalo farming in the 
Dinajpur district. However, there are ample 
opportunities to contribute more data on 
buffalo production system in Bangladesh. 
Moreover India, Pakistan, Trinidad, Brazil, 
Italy and some other country have been 
started intensive buffalo farming to increase 
their national milk production (Naher, 2011). 
Therefore, this study was undertaken to know 
the feeding, breeding, management practice 
and associated problems, and productive and 

reproductive performances of dairy buffaloes 
under intensive system of dairy buffalo 
farming in Dinajpur district of Bangladesh.

Materials and Methods
Location of study areas

Considering the availability of buffalo 
farmers and agricultural production system, 
Birganj, Kaharol and Dinajpur sadar 
sub-district under Dinajpur district of 
Bangladesh were selected for this study. 
Some information of these areasis given in 
Table1.

Climate of the study area

Dinajpur district has experienced a hot, wet 
and humid tropical climate. The district has a 
distinct monsoonal season, with an annual 
average temperature of 25°C (77°F) and 
monthly means varying between 18°C (64 
°F) in January and 29°C (84°F) in August.  
Paddy, Maize, wheat and potato are main 
crops (Wikipedia, 2017).

Farmer’s selection

Farmers were selected from the database of 
sub-district Livestock Office of Birganj, 
Kaharole and Dinajpur sadar. They were 
selected randomly from those who had 
experience of dairy buffalo farming and 

having at least one milking buffalo with calf.

Preparation of questionnaire

Structured questionnaire (containing both 
open and closed questions) was developed to 
collect data according to the objectives. 
Variables like productive and reproductive 
performances, feeding, breeding, and 
healthcare and other management practices 
with related problems for dairy buffalo 
farming were considered. Data were 
collected using standard procedure. The 
questionnaire was pre-tested in the selected 
areas and modified accordingly. Farm visit, farm

observation, secondary review, community 
discussion were held in the six months survey 
period from October 2016 to March 2017. 

Variables and data collection

Variables included in this study were 
gestation period, calving interval, lactation 
period, dry period, feeding and management, 
milk production, breeding system and 
profitability. 

Qualitative and quantitative information 
were collected from household yard intensive 
(HYI) and competently intensive (CI) farm. 
Data were collected directly from HYI farms 
through face to face interview. Discussions 

were conducted with 60 farmers rearing 
milking buffalo to validate the information 
gathered from HYI. Discussion was also 
conducted with the cowboys (hired labours) 
that provided additional strength to the 
obtained data. Same was done with two 
completely intensive system (CI) buffalo 
farms (who were rearing buffaloes since 
three decade). 

Problem associated to buffalo farming were 
collected and rechecked with cowboys, 
veterinary field assistant (VFA) and upazilla 
livestock officer (ULO).The study therefore, 
follows the mixed methodology mode of 
Greene et al. (1989) focusing mainly on 
triangulation which can investigate the same 
issue with the same unit of analysis (Mitchell, 
1986).

Milk sample collection and analysis

During the field visit, 15 individual milk 
samples (50 mL/sample) at animal level were 
collected from each type of intensive farms. 
The milk samples were immediately placed 
in a home freezer, transported in an ice box 
and placed in a regular freezer in the Dairy 
Chemistry Laboratory, Department of Dairy 
Science, Bangladesh Agricultural University, 
Mymensingh-2202, Bangladesh until further 
analyses. Milk samples were analyzed for fat, 
protein, lactose, solids-not-fat (SNF), and ash 
content, and Electric Conductivity (EC) by 
auto-milk analyzer (Lacto scan, Ultrasonic 
Milk Analyzer; Model MIA-SLP-60, 
S/N-70148; MILKOTONIC Ltd., Bulgaria 
6000. Starazagora). Before the analysis, milk 
was tempered to 37oC with intermittent 
gentle inversion of the sample tubes.

Identification of the problem matrix

In order to understand the local perceptions 

regarding the problems of dairy buffalo 
farming, a simple proportional pilling tool 
(Catley, 2002) was used with two different 
groups of informant, each consisting of 
sixteen buffalo farmers. The informants were 
asked to think about related problem that 
might have challenged the dairy buffalo 
production. Top five problems were recognized 
by using16 small stones.  

Data Analysis

Descriptive statistics and independent sample 
T-test were done by using SPSS (version 16).

Results and Discussion
Housing system

Most of the houses were made by mud, 
bamboo and straw. At night farmers kept their 
animals in house. During day time, they kept 
the animals in household yard where animals 
took rest and fed straw, grass, water and small 
amount of concentrate under HYI system.  
But buffaloes in CI system were housed for 
the whole day and houses were built up of 
brick and tin.  In the present study 100% 
farmers both in HYI and CI system cared for 
housing of their buffaloes. According to 
Siddiki (2017), 100% of the farmers in 
Subornochar, 80% for Trishal, 70% for 
Bagha and 45% for Lalpur sub-district didn’t 
care about the housing for buffaloes under 
semi-intensive system. This is different from 
the present study; however, the production 
systems are different.  In another study, 
Uddin et al. (2016) observed that dairy 
buffaloes were kept under semi-intensive 
system in the wet season and only 15% 
farmers provided shed having only roof but 
no concrete floor. Akbar et al. (2009) 
mentioned that most of the dairy buffaloes 

were not housed in extensive system of 
bathan areas but buffaloes which were in the 
plain land sometime had an enclosure, only 
roof made by straw or tin without wall and 
floor was always muddy.

Feeding system

The main diet for the buffalo was roughage 
such as natural grass, and paddy straw. The 
green grass fed either fresh as pasture or in     
a cut-and-carry-system. The roughage was 
often supplemented with grains, and/ or other 
concentrates e.g. wheat bran, oil cake, broken 
rice etc. A mix of concentrates, paddy straw, 
local grass and water were provided in the 
manger in HYI system during day time. But 
in night only straw and water were kept in the 
shed. Forage was found insufficient during 
the dry season and abundant during the rainy 
season. 

The available feed ingredients and their 
supply to the dairy buffalo under HYI system 
is presented in Table 2. On fresh basis, rice 
gruel and wheat bran were found to be 
supplied at higher amount (1.53-1.71 kg fresh/ 
buffalo/day) than the other concentrates and 
agro-industrial by-products. But only 12.5% 
of the farmers used rice gruel to fed the dairy 
buffaloes which was one-sixth of the farmers 
used wheat bran in the ration of their dairy 
buffaloes.  Ready feed was the lowest to be 
supplied to the dairy buffaloes followed by 
molasses but equal proportion of farmers 
(25%) used them. Though the supply of 
protein rich ingredient, mustard oil cake was 
less than 0.2 kg, most of the farmers (63%) 
used it. The supply of cooked broken rice was 
4-5 times of mustard oil cake but the 
proportion of users was similar. The supply 
of other concentrate items ranges from 0.14 
to 0.16 kg fresh/buffalo/day and the user 

proportion varies from 25 to 50%.  All of the 
farmers supplied straw to their dairy 
buffaloes but only 50% did so for green 
grass. The supply of paddy straw was almost 
double of the green grass.

Under CI system rice gruel was the major 
feed appeared to be supplied more than the 
other feed followed by wheat bran and 
broken maize. The supply of rice gruel, 
broken maize, mustard oil cake and molasses 
was not influenced by the availability of the 
fodder. On the other hand, the supply of 
wheat bran and cooked broken rice was 
found 0.75 kg and 1 kg more, respectively 
during the lean period than that of the flush 
period.  Supply of green grass was reduced 
by 2.5 times during the lean period compared 
to the flush period which farmers tried to 
compensate by increasing the amount of 
straw by 1.5 times. Ahmed (2006) showed 
that wheat bran, rice polish, pea bran, khesari 
bran, matikalai bran, lentil, sesame oil cake, 
coconut oil cake and mustard oil cake were 
available round the year for dairy animals 
which supports the diversity of feeds in the 
present study. In the rainy and winter 
seasons, some legumes, green grasses were 
grown sporadically in some areas of the 
country and next six months availability of 
green grass becomes very limited. During 
this period, rice straw alone contributes 87% 
of roughage in dairy feed (Tareque, 1991). In 
present study buffalo farmers depends on   
dry roughage (paddy straw) and green     
grass and it mainly determined by seasonal 
phenomenon in those areas. These findings 
are also in line with Tareque, (1991). The dry 
matter intake (DMI) (kg/d) of milking 
buffaloes in different locations (coastal and 
river basin) was varied from 13-15 (kg/d) 
(Siddiki, 2017). The total feed supply also 
varied from 6.4-20.3 kgDM/day/buffalo in 

coastal area under semi-intensive production 
system (Rahman et al., 2018). All these 
support well the findings of the present study 
regarding the total feed supply to the 
buffaloes.

Watering

Water requirements are influenced by many 
factors such as: species of animal, ambient 
temperature, body size, age, level of feed 
intake and daily milk yield (Marai and Haeeb 
2010). Drinking water is the most important 
water source for buffalo for their body 
functions, e.g. maintaining body temperature, 
milk production and blood plasma volume 
(Buffalopedia, 2018). Irrespective of production 
system (HYI and CI), all the farmers (100%) 
provided fresh drinking water to buffalo three 
times a day. Average water intake was 25 – 60 
L under HYI system. Under CI system, the 
water intake was found 15 L more during the 
summer season than that of the winter season 
(45 L). Mullick (1964) reported that the water 
consumption of dairy buffalo is 31.6 and 
46.5L during the winter and summer, 
respectively, supporting the present result. 
All these provide the evidence in favor of a 
greater variation in the water consumption 
based on several different factors as mention 
earlier.

Wallowing and showering 

To keep the body cool and control the 
external parasites, buffaloes show wallowing 
behavior. In absence of water or marshy place 
buffalo behave similar to cattle, seeks shade 
and shower. Table 4 describes the wallowing 
and showering practices for buffaloes in two 
production system. Very few numbers of 
buffaloes (11%) were allowed for wallowing 
at pond or river in summer season under HYI 
system. Under HYI system all farmers 

(100%) provided shower to the buffaloes 
during November to June which was 11% 
less during July to October. Under CI system, 
all farmers provided their buffalo shower on 
household yard, however, frequency of 
showering was different in two different 
season of the year. Buffaloes when enter the 
water, they defecate and/or urinate to 
maintain temperature (buffalopedia, 2018). 
According to buffalo farmers, reduced feed 
intake, skin disease, delay heat and early 
abortion might be occurred in buffalo in 
absence of showering.

Breeding

Almost all the dairy buffaloes (96.3%) 
experienced natural mating under HYI 
system, whereas, artificial insemination

(AI) covered only 3.7% of the dairy buffaloes 
(Table 5). Most of the farmers were facing 
problem to breed their buffaloes during heat. 
As per the buffalo farmers, service of the 
buffalo might be missed due to the low 
number of breeding buffalo bull and long 
distance of AI service provider. Moreover, 
the transport cost (BDT 2500-3000) of 
buffalo in heat to the insemination center 
might impose an additional barrier on timely 
breeding of the dairy buffalo. More than half 
of the farmers used natural service to their 
buffalo in heat at the right time, while 42% of

farmers were unable to inseminate their 
animals in time due to various reasons 
(Uddin et al., 2016). Natural breeding was 
followed in CI system by the herd’s breeding

buffalo bull. A total of 79% buffaloes showed 
heat from early night to early morning. 
Rahman et al. (2018) and Saadullah (2012) 
also observed that most the buffaloes showed 
breeding symptoms during the night which 
agreed with the present results. 

The proportion of natural mating in the dairy 
buffaloes in Dinajpur district is in line with 
the finding of Uddin et al. (2016). They 
stated that the natural mating system was 
practiced by the most of the farmers though 
the number of breeding bull in the herd both 
in household and in bathan farming in 
Bangladesh is very minimum (≈1%). 
Sawarkar et al. (2001) reported that, most of 
the farmers preferred natural service with the 
expectation that it would increase the 
conception rate.

  

Milk production and quality 

Average milk production (L/d/h) according to 
the stage of lactation is shown in Table 6 and 
Table 7 shows the chemical quality of the 

milk. In first stage of lactation (1 – 90 days), 
the buffalo had 2.5 and 4.5 L/d/h more milk 
production than the second stage of lactation 
(91 – 180 days), respectively in HYI and CI 
management system. In both systems, the 
daily per head milk production (L) in second 
stage of lactation was more than double of the 
milk production (L/d/h) in the third stage 
(181 days – drying off) of lactation.

Significant difference was found in total 
solids (p≤0.01), fat (p≤0.001) and protein (p≤
0.01) content but SNF, lactose, ash, pH and 
electrical conductivity of buffalo milk were 
found similar (p>0.05) between two 
management system. Milk quality of 
buffaloes agrees with the report of Ling et al. 
(2013) who found that average milk fat, 
protein, lactose, total solid and non-fat solid

of dairy buffalo were 7.52, 4.32, 5.19, 17.81, 
and 10.11 per cent, respectively in Mang city 
of China. The average value of buffalo milk 
component in the present study was also in 
agreement with the pooled values obtained 

by Nahar et al. (2014) in Bangladesh. In 
another study, Islam et al. (2014) reported a 
lower protein (3.5%) and fat (5.84%) in 
buffalo milk from Bangladesh Livestock 
Research Institute herd than the present study 
but the lactose content is comparable. This 
may be due to different sample handling and 
method used and could explain these 
variations and since lactose present in true 
solution in milk, hence, is minimally affected.

Productive and reproductive characters

Productive and reproductive characters of 
dairy buffaloes under household intensive 
(HYI) and completely intensive (CI) system 
is shown in Table 8. The differences of 
lactation length (d), average milk yield (L/d), 
dry period (d), age at first pregnancy (month) 
and age at first calving (month) were found 
highly significant (p≤0.001) between  the 
management systems. The lactation yield of 
milk under CI system is double of the 
lactation milk yield of the HYI system. In CI 
system, 4 L more milk per day, 29 days of 
more lactation length and 75 days less         
dry period compared to the HYI management

system explains the more lactation yield in CI 
system than the HYI system. The lactation 
yield in the household farming or semi- 
intensive system and bathan farming or 
extensive system were 712-799 L and 435 L, 
respectively (Faruque et al., 1990; Uddin et 
al., 2016) which were much lower than the 
Nili-Ravi buffaloes reported by Mudgal 
(1989), Khan (1995), and ICAR (2000), and 
half of the present findings. Lactation yield of 
our finding is also higher than the findings of 
Hussen (1990), Faruque and Amin (1995). 
Faruque and Amin (1995) found low 
lactation yield of indigenous buffaloes in 
Khulna region (280 L) and Hussen (1990) 
reported 830L milk yield per lactation in 
Tangail which are lower than our findings. In 
our findings, the lactation yield was higher 
possibly attributed to the genotypic factors, 
since cross breed buffaloes are reared in HYI 
and CI system in Dinajpur district which are 
migrated/imported from India.

Compared to the HYI system, the buffaloes 
under CI system – required 34% less service

per conception (p≤0.05), attained pregnancy 
6 months earlier and therefore, gave birth of 
calf 6 months earlier (p≤0.001), had 2 months 
less calving interval and resumed their 
ovarian cyclicity 1 month earlier (p≤0.05). 
The mean values of these variables found in 
the present study are in the comparable range 
of them reported by Karim et al. (2013), 
Faruque et al. (1990) and Shabede et al. 
(2003).

Calf management

Different components of calf management 
are presented in Table 9. At night, calves 
were kept separately on clean dry place at the 
corner of   mother shed.  Most of the farmers 
fed colostrums to new born buffalo calf 
suckling directly from their mother. Buffalo

calves were fed 2-3 L colostrums per day 
maintaining 3-4 hrs intervals in study area in 
both type of system (HYI/CI).  Sharma and 

Mishra (1987) stated that timely feeding of 
colostrums to calves is essential that leads to 
immunity of calves. At the age of one month, 
concentrate mixture (wheat bran, cake; 50-60 
g/h/d) and newly grown soft grass were 
offered to calf. A total of 36% farmers 
provided concentrate mixture just after one 
month of age. Only 13% farmers in HYI 
system provided water in separate manger 
which was mostly seen at CI system. Calf 
mortality was found 8% and 7%, respectively 
in HYI and CI system. Ninety percent 
farmers noticed that diarrhorea and 
pneumonia were common diseases of buffalo 
calf which is similar to the findings of Islam 
et al. (2016) and Tiwari et al. (2007). 

Primary health care

A total of 31% farmers used anthelmintic 
drug for internal parasite for milking buffalo 

but 23% farmers followed vaccination practice 
under HYI system (Table 10).  In CI system 
all farmers used anthelmintic for controlling 
both external and internal parasite and used 
vaccine to their buffaloes. The FMD and HS 
vaccine commonly used for both systems.

Economics of buffalo farming

Yearly expenditure, gross income and net 
income in HYI system were BDT 140000, 
BDT 200000 and BDT 60000, respectively. 
The benefit cost ratio (BCR) was found as 
1.33 in HYI system.  Benefit and cost of 
completely intensive (CI) buffalo farming is 
presented in Table 11. 

Yearly expenditure, gross income and net 
income were BDT 968810, BDT 1220525 
and BDT 251715 respectively in CI system 
farm. Yearly Benefit Cost Ratio (BCR) was 

found as 1.25. Moreover total remaining 
assets were BDT 1060000 which represents 
of present value of buffalo herd of CI system 
(Table 11). Hasan et al. (2016) reported that 
buffalo rearing in the coastal areas of 
Bangladesh was highly profitable. It may be a 
crucial pathway for poverty alleviation. 
Rahman et al. (2008) stated that the benefit 
cost ratio was 1.31, indicating that buffalo 
rearing was profitable in Bangladesh which is 
agreed with the findings of Islam et al. (2017) 
and Siddiki et al. (2017) and also support to 
present study. 

Problems of dairy buffalo production 
system

Problem matrix represented percentage of 
score to assess dairy buffalo-derived 
problems illustrated in Table 12.  

Buffalo farmers identified several problems 
for buffalo production system which lead the 
reason of decreasing buffalo population 
(Table 12). Inadequate knowledge due to lack 
training facilities, high feed price, low milk 
price were the main challenge for dairy 
buffalo production.  Buffalo farmers were 
deprived from milk selling as they were not 
get milk price according to milk fat. 

Milkman was milking from buffalo cow in 
HYI system and they purchased milk from 
farmers. But low milk price (40-42 BDT/L) 
was found in HYI system. Milk sold to local 
market and sweetmeat shop. Some time milk 
man didn’t come to collect milk and farmer 
became looser. They gave money to farm 
owner quarterly or monthly basis. Buffalo 
farmer’s, therefore, depends on middle man 
for pricing of milk in HYI system. But in CI 
system, farmer sold milk directly to 
sweetmeat shop and get relatively   higher 
price (50-55 BDT/L) than HYI system.

Conclusion

The findings of the present study revealed 
that two types of production systems of dairy 

buffaloes under intensive farming were found 
in the drought prone area under Dinajpur 
district. The housing types and management, 
availability of feed resources and its 
utilization, wallowing and showering and 
access to the primary animal health care were 
not similar between these two systems. 
Seasonal influence was found in most of the 
management decision. The productivity and 
milk quality was found better under 
completely intensive system than the 
household yard. The benefit cost ratio (BCR) 
was found profitable in both systems. But 
farmers are facing some problems to rear    
the dairy buffaloes. They indicated “lack      
of knowledge”, “high price of feed” and  
“low milk price” as the main challenges      
for the sustainability of the buffalo farming. 
Government/ NGOs would provide skill 
training to buffalo farmers for improving 
relevant modern knowledge. Improvement of 
market value chain might be helpful to 
minimize the feed cost and will help farmers 
for getting good milk price. So, the future 
perspective could betraining and marketing 
interventions that might be helpful for 
economic sustainability of intensive dairy 
buffalo farmers that would contribute 

significantly in national economy.
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Introduction
The farming systems of animal agriculture 
consist of buffaloes (Bubalus bubalis) and 
other livestock resources in Bangladesh. 
Buffalo milk and meat (buffen) is more 
beneficial than that of the cattle. Buffen 
contains 40% less cholesterol, 55% less 
calories, 11% more protein and 10% more 
mineral in comparison to the bovine meat 
(Nanda and Nakao, 2003). Buffalo milk has 
43% less cholesterol, 58% and 40% more 
calcium and protein, respectively than that of 
the cow’s milk. It is also a rich source of iron, 

phosphorus, vitamin A and of course protein 
(Bilal et al., 2006). In addition, Islam et al. 
(2015) reported no allergenic epitopes of 
β-lactoglobulin from Bangladeshi Buffalo 
milk. According to Bilal et al. (2006), Buffen 
is more preferable over the beef for cholesterol 
sanative people. 

There are 1.47 million heads buffaloes in 
Bangladesh (DLS 2016). Though the growth  
trend of buffalo population (2.20%) in recent 
year is relatively higher than that  of the cattle 
(0.44%) but buffalo milk production is not 
contributed significantly to the national milk 

production of Bangladesh (Islam, 2017). 
Total milk production of Bangladesh is about 
9.40 million metric tons per year (MMT) 
against the requirement of 15.29 MMT (DLS 
2018). To address the gap of demand and 
availability of milk, another dairy species e.g. 
buffalo should be prioritized along with 
cattle, considering the contribution of buffalo 
to the national milk production of India and 
Pakistan. In Bangladesh, the concentration of 
buffaloes is higher in the coastal areas and 
northern part of Bangladesh placed second in 
this regards (Huque and Khan, 2017).

Several production system of buffaloes based 
on management practices and feeding system 
are found in Bangladesh (Rahman et al., 
2018; Saadullah, 2012). At the village level, 
production is usually based on a small herd of 
mixed ages and sexes generally for milk and 
breeding purposes. In a semi-intensive 
production system, buffaloes are kept mainly 
for specific purposes, i.e., either for milk or 
for meat production. Larger herd is kept for 
both milk and meat purpose in saline coastal 
areas under extensive system. In the village 
production systems, buffaloes and cattle are 
kept together within the shed at night, and 
spend the daytime household yards for 
feeding and resting. In river basin areas, 
buffaloes are reared under semi-intensive 
system. In this system, buffaloes are kept 
within the shed at night and spend daytime 
for grazing in the Bathan. Besides, a few 
numbers of intensive buffalo farming have 
also been   seen in some institutional herd as 
well as at farmer’s level. Household intensive 
system are very scattered and mainly seen at 
Northern part of Bangladesh, e.g. Dinajpur, 
Rangpur, where, the buffalo feeding is 
supported by intensive irrigated agriculture 
system. Soliman (2007) concluded that the 
national strategies for the irrigated intensive 

agricultural system in developing countries 
should focus less expensive milk production 
from dairy buffaloes that efficiently utilize 
the inexpensive feed resources. The total 
milk yield per lactation and lactation period 
varied among the systems due to availability 
of feed resources, management systems and 
genotypes of buffaloes. The buffalo raised 
under household or semi-intensive system 
produced higher milk than the bathan or 
extensive system. The lactation yield in the 
household farming or semi-intensive system 
and bathan farming or extensive system were 
found 712-799 and 435 L, respectively by 
Faruque et al. (1990) and Uddin et al. (2016). 
Uddin et al. (2016) reported that the average 
age at first heat was between 39 and 40 
months in both household and bathan 
farming. They also noted that the average 
service per conception, gestation length, 
calving interval, and post partum heat period 
were 1.9 and 2.1, 310 and 315 days, 390 and 
420 days and 125 and 130 days, respectively 
in household and bathan buffalo farming. All 
these demonstrated about the productive, 
reproductive performances of dairy buffaloes 
under different management system in 
Bangladesh. Rahman et al. (2017) felt the 
insufficiency about the information on 
intensive buffalo farming system. Rahman 
and Islam (2018) reported very scattered two 
types of intensives buffalo farming in the 
Dinajpur district. However, there are ample 
opportunities to contribute more data on 
buffalo production system in Bangladesh. 
Moreover India, Pakistan, Trinidad, Brazil, 
Italy and some other country have been 
started intensive buffalo farming to increase 
their national milk production (Naher, 2011). 
Therefore, this study was undertaken to know 
the feeding, breeding, management practice 
and associated problems, and productive and 

reproductive performances of dairy buffaloes 
under intensive system of dairy buffalo 
farming in Dinajpur district of Bangladesh.

Materials and Methods
Location of study areas

Considering the availability of buffalo 
farmers and agricultural production system, 
Birganj, Kaharol and Dinajpur sadar 
sub-district under Dinajpur district of 
Bangladesh were selected for this study. 
Some information of these areasis given in 
Table1.

Climate of the study area

Dinajpur district has experienced a hot, wet 
and humid tropical climate. The district has a 
distinct monsoonal season, with an annual 
average temperature of 25°C (77°F) and 
monthly means varying between 18°C (64 
°F) in January and 29°C (84°F) in August.  
Paddy, Maize, wheat and potato are main 
crops (Wikipedia, 2017).

Farmer’s selection

Farmers were selected from the database of 
sub-district Livestock Office of Birganj, 
Kaharole and Dinajpur sadar. They were 
selected randomly from those who had 
experience of dairy buffalo farming and 

having at least one milking buffalo with calf.

Preparation of questionnaire

Structured questionnaire (containing both 
open and closed questions) was developed to 
collect data according to the objectives. 
Variables like productive and reproductive 
performances, feeding, breeding, and 
healthcare and other management practices 
with related problems for dairy buffalo 
farming were considered. Data were 
collected using standard procedure. The 
questionnaire was pre-tested in the selected 
areas and modified accordingly. Farm visit, farm

observation, secondary review, community 
discussion were held in the six months survey 
period from October 2016 to March 2017. 

Variables and data collection

Variables included in this study were 
gestation period, calving interval, lactation 
period, dry period, feeding and management, 
milk production, breeding system and 
profitability. 

Qualitative and quantitative information 
were collected from household yard intensive 
(HYI) and competently intensive (CI) farm. 
Data were collected directly from HYI farms 
through face to face interview. Discussions 

were conducted with 60 farmers rearing 
milking buffalo to validate the information 
gathered from HYI. Discussion was also 
conducted with the cowboys (hired labours) 
that provided additional strength to the 
obtained data. Same was done with two 
completely intensive system (CI) buffalo 
farms (who were rearing buffaloes since 
three decade). 

Problem associated to buffalo farming were 
collected and rechecked with cowboys, 
veterinary field assistant (VFA) and upazilla 
livestock officer (ULO).The study therefore, 
follows the mixed methodology mode of 
Greene et al. (1989) focusing mainly on 
triangulation which can investigate the same 
issue with the same unit of analysis (Mitchell, 
1986).

Milk sample collection and analysis

During the field visit, 15 individual milk 
samples (50 mL/sample) at animal level were 
collected from each type of intensive farms. 
The milk samples were immediately placed 
in a home freezer, transported in an ice box 
and placed in a regular freezer in the Dairy 
Chemistry Laboratory, Department of Dairy 
Science, Bangladesh Agricultural University, 
Mymensingh-2202, Bangladesh until further 
analyses. Milk samples were analyzed for fat, 
protein, lactose, solids-not-fat (SNF), and ash 
content, and Electric Conductivity (EC) by 
auto-milk analyzer (Lacto scan, Ultrasonic 
Milk Analyzer; Model MIA-SLP-60, 
S/N-70148; MILKOTONIC Ltd., Bulgaria 
6000. Starazagora). Before the analysis, milk 
was tempered to 37oC with intermittent 
gentle inversion of the sample tubes.

Identification of the problem matrix

In order to understand the local perceptions 

regarding the problems of dairy buffalo 
farming, a simple proportional pilling tool 
(Catley, 2002) was used with two different 
groups of informant, each consisting of 
sixteen buffalo farmers. The informants were 
asked to think about related problem that 
might have challenged the dairy buffalo 
production. Top five problems were recognized 
by using16 small stones.  

Data Analysis

Descriptive statistics and independent sample 
T-test were done by using SPSS (version 16).

Results and Discussion
Housing system

Most of the houses were made by mud, 
bamboo and straw. At night farmers kept their 
animals in house. During day time, they kept 
the animals in household yard where animals 
took rest and fed straw, grass, water and small 
amount of concentrate under HYI system.  
But buffaloes in CI system were housed for 
the whole day and houses were built up of 
brick and tin.  In the present study 100% 
farmers both in HYI and CI system cared for 
housing of their buffaloes. According to 
Siddiki (2017), 100% of the farmers in 
Subornochar, 80% for Trishal, 70% for 
Bagha and 45% for Lalpur sub-district didn’t 
care about the housing for buffaloes under 
semi-intensive system. This is different from 
the present study; however, the production 
systems are different.  In another study, 
Uddin et al. (2016) observed that dairy 
buffaloes were kept under semi-intensive 
system in the wet season and only 15% 
farmers provided shed having only roof but 
no concrete floor. Akbar et al. (2009) 
mentioned that most of the dairy buffaloes 

were not housed in extensive system of 
bathan areas but buffaloes which were in the 
plain land sometime had an enclosure, only 
roof made by straw or tin without wall and 
floor was always muddy.

Feeding system

The main diet for the buffalo was roughage 
such as natural grass, and paddy straw. The 
green grass fed either fresh as pasture or in     
a cut-and-carry-system. The roughage was 
often supplemented with grains, and/ or other 
concentrates e.g. wheat bran, oil cake, broken 
rice etc. A mix of concentrates, paddy straw, 
local grass and water were provided in the 
manger in HYI system during day time. But 
in night only straw and water were kept in the 
shed. Forage was found insufficient during 
the dry season and abundant during the rainy 
season. 

The available feed ingredients and their 
supply to the dairy buffalo under HYI system 
is presented in Table 2. On fresh basis, rice 
gruel and wheat bran were found to be 
supplied at higher amount (1.53-1.71 kg fresh/ 
buffalo/day) than the other concentrates and 
agro-industrial by-products. But only 12.5% 
of the farmers used rice gruel to fed the dairy 
buffaloes which was one-sixth of the farmers 
used wheat bran in the ration of their dairy 
buffaloes.  Ready feed was the lowest to be 
supplied to the dairy buffaloes followed by 
molasses but equal proportion of farmers 
(25%) used them. Though the supply of 
protein rich ingredient, mustard oil cake was 
less than 0.2 kg, most of the farmers (63%) 
used it. The supply of cooked broken rice was 
4-5 times of mustard oil cake but the 
proportion of users was similar. The supply 
of other concentrate items ranges from 0.14 
to 0.16 kg fresh/buffalo/day and the user 

proportion varies from 25 to 50%.  All of the 
farmers supplied straw to their dairy 
buffaloes but only 50% did so for green 
grass. The supply of paddy straw was almost 
double of the green grass.

Under CI system rice gruel was the major 
feed appeared to be supplied more than the 
other feed followed by wheat bran and 
broken maize. The supply of rice gruel, 
broken maize, mustard oil cake and molasses 
was not influenced by the availability of the 
fodder. On the other hand, the supply of 
wheat bran and cooked broken rice was 
found 0.75 kg and 1 kg more, respectively 
during the lean period than that of the flush 
period.  Supply of green grass was reduced 
by 2.5 times during the lean period compared 
to the flush period which farmers tried to 
compensate by increasing the amount of 
straw by 1.5 times. Ahmed (2006) showed 
that wheat bran, rice polish, pea bran, khesari 
bran, matikalai bran, lentil, sesame oil cake, 
coconut oil cake and mustard oil cake were 
available round the year for dairy animals 
which supports the diversity of feeds in the 
present study. In the rainy and winter 
seasons, some legumes, green grasses were 
grown sporadically in some areas of the 
country and next six months availability of 
green grass becomes very limited. During 
this period, rice straw alone contributes 87% 
of roughage in dairy feed (Tareque, 1991). In 
present study buffalo farmers depends on   
dry roughage (paddy straw) and green     
grass and it mainly determined by seasonal 
phenomenon in those areas. These findings 
are also in line with Tareque, (1991). The dry 
matter intake (DMI) (kg/d) of milking 
buffaloes in different locations (coastal and 
river basin) was varied from 13-15 (kg/d) 
(Siddiki, 2017). The total feed supply also 
varied from 6.4-20.3 kgDM/day/buffalo in 

coastal area under semi-intensive production 
system (Rahman et al., 2018). All these 
support well the findings of the present study 
regarding the total feed supply to the 
buffaloes.

Watering

Water requirements are influenced by many 
factors such as: species of animal, ambient 
temperature, body size, age, level of feed 
intake and daily milk yield (Marai and Haeeb 
2010). Drinking water is the most important 
water source for buffalo for their body 
functions, e.g. maintaining body temperature, 
milk production and blood plasma volume 
(Buffalopedia, 2018). Irrespective of production 
system (HYI and CI), all the farmers (100%) 
provided fresh drinking water to buffalo three 
times a day. Average water intake was 25 – 60 
L under HYI system. Under CI system, the 
water intake was found 15 L more during the 
summer season than that of the winter season 
(45 L). Mullick (1964) reported that the water 
consumption of dairy buffalo is 31.6 and 
46.5L during the winter and summer, 
respectively, supporting the present result. 
All these provide the evidence in favor of a 
greater variation in the water consumption 
based on several different factors as mention 
earlier.

Wallowing and showering 

To keep the body cool and control the 
external parasites, buffaloes show wallowing 
behavior. In absence of water or marshy place 
buffalo behave similar to cattle, seeks shade 
and shower. Table 4 describes the wallowing 
and showering practices for buffaloes in two 
production system. Very few numbers of 
buffaloes (11%) were allowed for wallowing 
at pond or river in summer season under HYI 
system. Under HYI system all farmers 

(100%) provided shower to the buffaloes 
during November to June which was 11% 
less during July to October. Under CI system, 
all farmers provided their buffalo shower on 
household yard, however, frequency of 
showering was different in two different 
season of the year. Buffaloes when enter the 
water, they defecate and/or urinate to 
maintain temperature (buffalopedia, 2018). 
According to buffalo farmers, reduced feed 
intake, skin disease, delay heat and early 
abortion might be occurred in buffalo in 
absence of showering.

Breeding

Almost all the dairy buffaloes (96.3%) 
experienced natural mating under HYI 
system, whereas, artificial insemination

(AI) covered only 3.7% of the dairy buffaloes 
(Table 5). Most of the farmers were facing 
problem to breed their buffaloes during heat. 
As per the buffalo farmers, service of the 
buffalo might be missed due to the low 
number of breeding buffalo bull and long 
distance of AI service provider. Moreover, 
the transport cost (BDT 2500-3000) of 
buffalo in heat to the insemination center 
might impose an additional barrier on timely 
breeding of the dairy buffalo. More than half 
of the farmers used natural service to their 
buffalo in heat at the right time, while 42% of

farmers were unable to inseminate their 
animals in time due to various reasons 
(Uddin et al., 2016). Natural breeding was 
followed in CI system by the herd’s breeding

buffalo bull. A total of 79% buffaloes showed 
heat from early night to early morning. 
Rahman et al. (2018) and Saadullah (2012) 
also observed that most the buffaloes showed 
breeding symptoms during the night which 
agreed with the present results. 

The proportion of natural mating in the dairy 
buffaloes in Dinajpur district is in line with 
the finding of Uddin et al. (2016). They 
stated that the natural mating system was 
practiced by the most of the farmers though 
the number of breeding bull in the herd both 
in household and in bathan farming in 
Bangladesh is very minimum (≈1%). 
Sawarkar et al. (2001) reported that, most of 
the farmers preferred natural service with the 
expectation that it would increase the 
conception rate.

  

Milk production and quality 

Average milk production (L/d/h) according to 
the stage of lactation is shown in Table 6 and 
Table 7 shows the chemical quality of the 

milk. In first stage of lactation (1 – 90 days), 
the buffalo had 2.5 and 4.5 L/d/h more milk 
production than the second stage of lactation 
(91 – 180 days), respectively in HYI and CI 
management system. In both systems, the 
daily per head milk production (L) in second 
stage of lactation was more than double of the 
milk production (L/d/h) in the third stage 
(181 days – drying off) of lactation.

Significant difference was found in total 
solids (p≤0.01), fat (p≤0.001) and protein (p≤
0.01) content but SNF, lactose, ash, pH and 
electrical conductivity of buffalo milk were 
found similar (p>0.05) between two 
management system. Milk quality of 
buffaloes agrees with the report of Ling et al. 
(2013) who found that average milk fat, 
protein, lactose, total solid and non-fat solid

of dairy buffalo were 7.52, 4.32, 5.19, 17.81, 
and 10.11 per cent, respectively in Mang city 
of China. The average value of buffalo milk 
component in the present study was also in 
agreement with the pooled values obtained 

by Nahar et al. (2014) in Bangladesh. In 
another study, Islam et al. (2014) reported a 
lower protein (3.5%) and fat (5.84%) in 
buffalo milk from Bangladesh Livestock 
Research Institute herd than the present study 
but the lactose content is comparable. This 
may be due to different sample handling and 
method used and could explain these 
variations and since lactose present in true 
solution in milk, hence, is minimally affected.

Productive and reproductive characters

Productive and reproductive characters of 
dairy buffaloes under household intensive 
(HYI) and completely intensive (CI) system 
is shown in Table 8. The differences of 
lactation length (d), average milk yield (L/d), 
dry period (d), age at first pregnancy (month) 
and age at first calving (month) were found 
highly significant (p≤0.001) between  the 
management systems. The lactation yield of 
milk under CI system is double of the 
lactation milk yield of the HYI system. In CI 
system, 4 L more milk per day, 29 days of 
more lactation length and 75 days less         
dry period compared to the HYI management

system explains the more lactation yield in CI 
system than the HYI system. The lactation 
yield in the household farming or semi- 
intensive system and bathan farming or 
extensive system were 712-799 L and 435 L, 
respectively (Faruque et al., 1990; Uddin et 
al., 2016) which were much lower than the 
Nili-Ravi buffaloes reported by Mudgal 
(1989), Khan (1995), and ICAR (2000), and 
half of the present findings. Lactation yield of 
our finding is also higher than the findings of 
Hussen (1990), Faruque and Amin (1995). 
Faruque and Amin (1995) found low 
lactation yield of indigenous buffaloes in 
Khulna region (280 L) and Hussen (1990) 
reported 830L milk yield per lactation in 
Tangail which are lower than our findings. In 
our findings, the lactation yield was higher 
possibly attributed to the genotypic factors, 
since cross breed buffaloes are reared in HYI 
and CI system in Dinajpur district which are 
migrated/imported from India.

Compared to the HYI system, the buffaloes 
under CI system – required 34% less service

per conception (p≤0.05), attained pregnancy 
6 months earlier and therefore, gave birth of 
calf 6 months earlier (p≤0.001), had 2 months 
less calving interval and resumed their 
ovarian cyclicity 1 month earlier (p≤0.05). 
The mean values of these variables found in 
the present study are in the comparable range 
of them reported by Karim et al. (2013), 
Faruque et al. (1990) and Shabede et al. 
(2003).

Calf management

Different components of calf management 
are presented in Table 9. At night, calves 
were kept separately on clean dry place at the 
corner of   mother shed.  Most of the farmers 
fed colostrums to new born buffalo calf 
suckling directly from their mother. Buffalo

calves were fed 2-3 L colostrums per day 
maintaining 3-4 hrs intervals in study area in 
both type of system (HYI/CI).  Sharma and 

Mishra (1987) stated that timely feeding of 
colostrums to calves is essential that leads to 
immunity of calves. At the age of one month, 
concentrate mixture (wheat bran, cake; 50-60 
g/h/d) and newly grown soft grass were 
offered to calf. A total of 36% farmers 
provided concentrate mixture just after one 
month of age. Only 13% farmers in HYI 
system provided water in separate manger 
which was mostly seen at CI system. Calf 
mortality was found 8% and 7%, respectively 
in HYI and CI system. Ninety percent 
farmers noticed that diarrhorea and 
pneumonia were common diseases of buffalo 
calf which is similar to the findings of Islam 
et al. (2016) and Tiwari et al. (2007). 

Primary health care

A total of 31% farmers used anthelmintic 
drug for internal parasite for milking buffalo 

but 23% farmers followed vaccination practice 
under HYI system (Table 10).  In CI system 
all farmers used anthelmintic for controlling 
both external and internal parasite and used 
vaccine to their buffaloes. The FMD and HS 
vaccine commonly used for both systems.

Economics of buffalo farming

Yearly expenditure, gross income and net 
income in HYI system were BDT 140000, 
BDT 200000 and BDT 60000, respectively. 
The benefit cost ratio (BCR) was found as 
1.33 in HYI system.  Benefit and cost of 
completely intensive (CI) buffalo farming is 
presented in Table 11. 

Yearly expenditure, gross income and net 
income were BDT 968810, BDT 1220525 
and BDT 251715 respectively in CI system 
farm. Yearly Benefit Cost Ratio (BCR) was 

found as 1.25. Moreover total remaining 
assets were BDT 1060000 which represents 
of present value of buffalo herd of CI system 
(Table 11). Hasan et al. (2016) reported that 
buffalo rearing in the coastal areas of 
Bangladesh was highly profitable. It may be a 
crucial pathway for poverty alleviation. 
Rahman et al. (2008) stated that the benefit 
cost ratio was 1.31, indicating that buffalo 
rearing was profitable in Bangladesh which is 
agreed with the findings of Islam et al. (2017) 
and Siddiki et al. (2017) and also support to 
present study. 

Problems of dairy buffalo production 
system

Problem matrix represented percentage of 
score to assess dairy buffalo-derived 
problems illustrated in Table 12.  

Buffalo farmers identified several problems 
for buffalo production system which lead the 
reason of decreasing buffalo population 
(Table 12). Inadequate knowledge due to lack 
training facilities, high feed price, low milk 
price were the main challenge for dairy 
buffalo production.  Buffalo farmers were 
deprived from milk selling as they were not 
get milk price according to milk fat. 

Milkman was milking from buffalo cow in 
HYI system and they purchased milk from 
farmers. But low milk price (40-42 BDT/L) 
was found in HYI system. Milk sold to local 
market and sweetmeat shop. Some time milk 
man didn’t come to collect milk and farmer 
became looser. They gave money to farm 
owner quarterly or monthly basis. Buffalo 
farmer’s, therefore, depends on middle man 
for pricing of milk in HYI system. But in CI 
system, farmer sold milk directly to 
sweetmeat shop and get relatively   higher 
price (50-55 BDT/L) than HYI system.

Conclusion

The findings of the present study revealed 
that two types of production systems of dairy 

buffaloes under intensive farming were found 
in the drought prone area under Dinajpur 
district. The housing types and management, 
availability of feed resources and its 
utilization, wallowing and showering and 
access to the primary animal health care were 
not similar between these two systems. 
Seasonal influence was found in most of the 
management decision. The productivity and 
milk quality was found better under 
completely intensive system than the 
household yard. The benefit cost ratio (BCR) 
was found profitable in both systems. But 
farmers are facing some problems to rear    
the dairy buffaloes. They indicated “lack      
of knowledge”, “high price of feed” and  
“low milk price” as the main challenges      
for the sustainability of the buffalo farming. 
Government/ NGOs would provide skill 
training to buffalo farmers for improving 
relevant modern knowledge. Improvement of 
market value chain might be helpful to 
minimize the feed cost and will help farmers 
for getting good milk price. So, the future 
perspective could betraining and marketing 
interventions that might be helpful for 
economic sustainability of intensive dairy 
buffalo farmers that would contribute 

significantly in national economy.
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Table 2. Available feed ingredients and their supply (kg fresh/ buffalo/ day) to dairy buffalo 
under HYI system  
Name of feed-base Amount (mean)  Used by  farmers (%) 
Rice gruel 1.71 12.5 
Ready feed 0.03 25 
Broken maize  0.14 50 
Maize flower 0.16 25 
Rice bran 0.14 25 
Wheat bran  1.53 75 
Cooked broken rice  0.86 62.5 
Mustard oil cake 0.19 62.5 
Molasses 0.09 25 
Straw  10.69 100 
Green grass cultivated/cut and carry   6.22 50 
  
Table 3. Average feed allocation (fresh kg/ buffalo /day)  based on fodder season under CI system   
Season  Rice  

gruel 
 

Broken 
maize  

wheat 
bran 

 

Cooked 
broken 

rice   

Mustard 
oil cake 

 

Molasses 
 

Straw  Green 
grass+ 

Flush period++ 6 1.25 2.25 1 0.75 0.3 8.75 13.5 

Lean Period -- 6 1.25 3 2 0.75 0.3 13.25 5.5 
CI, Completely Intensive; + Green grass supplied from own cultivated land; ++ March-July (Five months); -- Aug-Feb (Seven months)



108 Rahman et al.

Introduction
The farming systems of animal agriculture 
consist of buffaloes (Bubalus bubalis) and 
other livestock resources in Bangladesh. 
Buffalo milk and meat (buffen) is more 
beneficial than that of the cattle. Buffen 
contains 40% less cholesterol, 55% less 
calories, 11% more protein and 10% more 
mineral in comparison to the bovine meat 
(Nanda and Nakao, 2003). Buffalo milk has 
43% less cholesterol, 58% and 40% more 
calcium and protein, respectively than that of 
the cow’s milk. It is also a rich source of iron, 

phosphorus, vitamin A and of course protein 
(Bilal et al., 2006). In addition, Islam et al. 
(2015) reported no allergenic epitopes of 
β-lactoglobulin from Bangladeshi Buffalo 
milk. According to Bilal et al. (2006), Buffen 
is more preferable over the beef for cholesterol 
sanative people. 

There are 1.47 million heads buffaloes in 
Bangladesh (DLS 2016). Though the growth  
trend of buffalo population (2.20%) in recent 
year is relatively higher than that  of the cattle 
(0.44%) but buffalo milk production is not 
contributed significantly to the national milk 

production of Bangladesh (Islam, 2017). 
Total milk production of Bangladesh is about 
9.40 million metric tons per year (MMT) 
against the requirement of 15.29 MMT (DLS 
2018). To address the gap of demand and 
availability of milk, another dairy species e.g. 
buffalo should be prioritized along with 
cattle, considering the contribution of buffalo 
to the national milk production of India and 
Pakistan. In Bangladesh, the concentration of 
buffaloes is higher in the coastal areas and 
northern part of Bangladesh placed second in 
this regards (Huque and Khan, 2017).

Several production system of buffaloes based 
on management practices and feeding system 
are found in Bangladesh (Rahman et al., 
2018; Saadullah, 2012). At the village level, 
production is usually based on a small herd of 
mixed ages and sexes generally for milk and 
breeding purposes. In a semi-intensive 
production system, buffaloes are kept mainly 
for specific purposes, i.e., either for milk or 
for meat production. Larger herd is kept for 
both milk and meat purpose in saline coastal 
areas under extensive system. In the village 
production systems, buffaloes and cattle are 
kept together within the shed at night, and 
spend the daytime household yards for 
feeding and resting. In river basin areas, 
buffaloes are reared under semi-intensive 
system. In this system, buffaloes are kept 
within the shed at night and spend daytime 
for grazing in the Bathan. Besides, a few 
numbers of intensive buffalo farming have 
also been   seen in some institutional herd as 
well as at farmer’s level. Household intensive 
system are very scattered and mainly seen at 
Northern part of Bangladesh, e.g. Dinajpur, 
Rangpur, where, the buffalo feeding is 
supported by intensive irrigated agriculture 
system. Soliman (2007) concluded that the 
national strategies for the irrigated intensive 

agricultural system in developing countries 
should focus less expensive milk production 
from dairy buffaloes that efficiently utilize 
the inexpensive feed resources. The total 
milk yield per lactation and lactation period 
varied among the systems due to availability 
of feed resources, management systems and 
genotypes of buffaloes. The buffalo raised 
under household or semi-intensive system 
produced higher milk than the bathan or 
extensive system. The lactation yield in the 
household farming or semi-intensive system 
and bathan farming or extensive system were 
found 712-799 and 435 L, respectively by 
Faruque et al. (1990) and Uddin et al. (2016). 
Uddin et al. (2016) reported that the average 
age at first heat was between 39 and 40 
months in both household and bathan 
farming. They also noted that the average 
service per conception, gestation length, 
calving interval, and post partum heat period 
were 1.9 and 2.1, 310 and 315 days, 390 and 
420 days and 125 and 130 days, respectively 
in household and bathan buffalo farming. All 
these demonstrated about the productive, 
reproductive performances of dairy buffaloes 
under different management system in 
Bangladesh. Rahman et al. (2017) felt the 
insufficiency about the information on 
intensive buffalo farming system. Rahman 
and Islam (2018) reported very scattered two 
types of intensives buffalo farming in the 
Dinajpur district. However, there are ample 
opportunities to contribute more data on 
buffalo production system in Bangladesh. 
Moreover India, Pakistan, Trinidad, Brazil, 
Italy and some other country have been 
started intensive buffalo farming to increase 
their national milk production (Naher, 2011). 
Therefore, this study was undertaken to know 
the feeding, breeding, management practice 
and associated problems, and productive and 

reproductive performances of dairy buffaloes 
under intensive system of dairy buffalo 
farming in Dinajpur district of Bangladesh.

Materials and Methods
Location of study areas

Considering the availability of buffalo 
farmers and agricultural production system, 
Birganj, Kaharol and Dinajpur sadar 
sub-district under Dinajpur district of 
Bangladesh were selected for this study. 
Some information of these areasis given in 
Table1.

Climate of the study area

Dinajpur district has experienced a hot, wet 
and humid tropical climate. The district has a 
distinct monsoonal season, with an annual 
average temperature of 25°C (77°F) and 
monthly means varying between 18°C (64 
°F) in January and 29°C (84°F) in August.  
Paddy, Maize, wheat and potato are main 
crops (Wikipedia, 2017).

Farmer’s selection

Farmers were selected from the database of 
sub-district Livestock Office of Birganj, 
Kaharole and Dinajpur sadar. They were 
selected randomly from those who had 
experience of dairy buffalo farming and 

having at least one milking buffalo with calf.

Preparation of questionnaire

Structured questionnaire (containing both 
open and closed questions) was developed to 
collect data according to the objectives. 
Variables like productive and reproductive 
performances, feeding, breeding, and 
healthcare and other management practices 
with related problems for dairy buffalo 
farming were considered. Data were 
collected using standard procedure. The 
questionnaire was pre-tested in the selected 
areas and modified accordingly. Farm visit, farm

observation, secondary review, community 
discussion were held in the six months survey 
period from October 2016 to March 2017. 

Variables and data collection

Variables included in this study were 
gestation period, calving interval, lactation 
period, dry period, feeding and management, 
milk production, breeding system and 
profitability. 

Qualitative and quantitative information 
were collected from household yard intensive 
(HYI) and competently intensive (CI) farm. 
Data were collected directly from HYI farms 
through face to face interview. Discussions 

were conducted with 60 farmers rearing 
milking buffalo to validate the information 
gathered from HYI. Discussion was also 
conducted with the cowboys (hired labours) 
that provided additional strength to the 
obtained data. Same was done with two 
completely intensive system (CI) buffalo 
farms (who were rearing buffaloes since 
three decade). 

Problem associated to buffalo farming were 
collected and rechecked with cowboys, 
veterinary field assistant (VFA) and upazilla 
livestock officer (ULO).The study therefore, 
follows the mixed methodology mode of 
Greene et al. (1989) focusing mainly on 
triangulation which can investigate the same 
issue with the same unit of analysis (Mitchell, 
1986).

Milk sample collection and analysis

During the field visit, 15 individual milk 
samples (50 mL/sample) at animal level were 
collected from each type of intensive farms. 
The milk samples were immediately placed 
in a home freezer, transported in an ice box 
and placed in a regular freezer in the Dairy 
Chemistry Laboratory, Department of Dairy 
Science, Bangladesh Agricultural University, 
Mymensingh-2202, Bangladesh until further 
analyses. Milk samples were analyzed for fat, 
protein, lactose, solids-not-fat (SNF), and ash 
content, and Electric Conductivity (EC) by 
auto-milk analyzer (Lacto scan, Ultrasonic 
Milk Analyzer; Model MIA-SLP-60, 
S/N-70148; MILKOTONIC Ltd., Bulgaria 
6000. Starazagora). Before the analysis, milk 
was tempered to 37oC with intermittent 
gentle inversion of the sample tubes.

Identification of the problem matrix

In order to understand the local perceptions 

regarding the problems of dairy buffalo 
farming, a simple proportional pilling tool 
(Catley, 2002) was used with two different 
groups of informant, each consisting of 
sixteen buffalo farmers. The informants were 
asked to think about related problem that 
might have challenged the dairy buffalo 
production. Top five problems were recognized 
by using16 small stones.  

Data Analysis

Descriptive statistics and independent sample 
T-test were done by using SPSS (version 16).

Results and Discussion
Housing system

Most of the houses were made by mud, 
bamboo and straw. At night farmers kept their 
animals in house. During day time, they kept 
the animals in household yard where animals 
took rest and fed straw, grass, water and small 
amount of concentrate under HYI system.  
But buffaloes in CI system were housed for 
the whole day and houses were built up of 
brick and tin.  In the present study 100% 
farmers both in HYI and CI system cared for 
housing of their buffaloes. According to 
Siddiki (2017), 100% of the farmers in 
Subornochar, 80% for Trishal, 70% for 
Bagha and 45% for Lalpur sub-district didn’t 
care about the housing for buffaloes under 
semi-intensive system. This is different from 
the present study; however, the production 
systems are different.  In another study, 
Uddin et al. (2016) observed that dairy 
buffaloes were kept under semi-intensive 
system in the wet season and only 15% 
farmers provided shed having only roof but 
no concrete floor. Akbar et al. (2009) 
mentioned that most of the dairy buffaloes 

were not housed in extensive system of 
bathan areas but buffaloes which were in the 
plain land sometime had an enclosure, only 
roof made by straw or tin without wall and 
floor was always muddy.

Feeding system

The main diet for the buffalo was roughage 
such as natural grass, and paddy straw. The 
green grass fed either fresh as pasture or in     
a cut-and-carry-system. The roughage was 
often supplemented with grains, and/ or other 
concentrates e.g. wheat bran, oil cake, broken 
rice etc. A mix of concentrates, paddy straw, 
local grass and water were provided in the 
manger in HYI system during day time. But 
in night only straw and water were kept in the 
shed. Forage was found insufficient during 
the dry season and abundant during the rainy 
season. 

The available feed ingredients and their 
supply to the dairy buffalo under HYI system 
is presented in Table 2. On fresh basis, rice 
gruel and wheat bran were found to be 
supplied at higher amount (1.53-1.71 kg fresh/ 
buffalo/day) than the other concentrates and 
agro-industrial by-products. But only 12.5% 
of the farmers used rice gruel to fed the dairy 
buffaloes which was one-sixth of the farmers 
used wheat bran in the ration of their dairy 
buffaloes.  Ready feed was the lowest to be 
supplied to the dairy buffaloes followed by 
molasses but equal proportion of farmers 
(25%) used them. Though the supply of 
protein rich ingredient, mustard oil cake was 
less than 0.2 kg, most of the farmers (63%) 
used it. The supply of cooked broken rice was 
4-5 times of mustard oil cake but the 
proportion of users was similar. The supply 
of other concentrate items ranges from 0.14 
to 0.16 kg fresh/buffalo/day and the user 

proportion varies from 25 to 50%.  All of the 
farmers supplied straw to their dairy 
buffaloes but only 50% did so for green 
grass. The supply of paddy straw was almost 
double of the green grass.

Under CI system rice gruel was the major 
feed appeared to be supplied more than the 
other feed followed by wheat bran and 
broken maize. The supply of rice gruel, 
broken maize, mustard oil cake and molasses 
was not influenced by the availability of the 
fodder. On the other hand, the supply of 
wheat bran and cooked broken rice was 
found 0.75 kg and 1 kg more, respectively 
during the lean period than that of the flush 
period.  Supply of green grass was reduced 
by 2.5 times during the lean period compared 
to the flush period which farmers tried to 
compensate by increasing the amount of 
straw by 1.5 times. Ahmed (2006) showed 
that wheat bran, rice polish, pea bran, khesari 
bran, matikalai bran, lentil, sesame oil cake, 
coconut oil cake and mustard oil cake were 
available round the year for dairy animals 
which supports the diversity of feeds in the 
present study. In the rainy and winter 
seasons, some legumes, green grasses were 
grown sporadically in some areas of the 
country and next six months availability of 
green grass becomes very limited. During 
this period, rice straw alone contributes 87% 
of roughage in dairy feed (Tareque, 1991). In 
present study buffalo farmers depends on   
dry roughage (paddy straw) and green     
grass and it mainly determined by seasonal 
phenomenon in those areas. These findings 
are also in line with Tareque, (1991). The dry 
matter intake (DMI) (kg/d) of milking 
buffaloes in different locations (coastal and 
river basin) was varied from 13-15 (kg/d) 
(Siddiki, 2017). The total feed supply also 
varied from 6.4-20.3 kgDM/day/buffalo in 

coastal area under semi-intensive production 
system (Rahman et al., 2018). All these 
support well the findings of the present study 
regarding the total feed supply to the 
buffaloes.

Watering

Water requirements are influenced by many 
factors such as: species of animal, ambient 
temperature, body size, age, level of feed 
intake and daily milk yield (Marai and Haeeb 
2010). Drinking water is the most important 
water source for buffalo for their body 
functions, e.g. maintaining body temperature, 
milk production and blood plasma volume 
(Buffalopedia, 2018). Irrespective of production 
system (HYI and CI), all the farmers (100%) 
provided fresh drinking water to buffalo three 
times a day. Average water intake was 25 – 60 
L under HYI system. Under CI system, the 
water intake was found 15 L more during the 
summer season than that of the winter season 
(45 L). Mullick (1964) reported that the water 
consumption of dairy buffalo is 31.6 and 
46.5L during the winter and summer, 
respectively, supporting the present result. 
All these provide the evidence in favor of a 
greater variation in the water consumption 
based on several different factors as mention 
earlier.

Wallowing and showering 

To keep the body cool and control the 
external parasites, buffaloes show wallowing 
behavior. In absence of water or marshy place 
buffalo behave similar to cattle, seeks shade 
and shower. Table 4 describes the wallowing 
and showering practices for buffaloes in two 
production system. Very few numbers of 
buffaloes (11%) were allowed for wallowing 
at pond or river in summer season under HYI 
system. Under HYI system all farmers 

(100%) provided shower to the buffaloes 
during November to June which was 11% 
less during July to October. Under CI system, 
all farmers provided their buffalo shower on 
household yard, however, frequency of 
showering was different in two different 
season of the year. Buffaloes when enter the 
water, they defecate and/or urinate to 
maintain temperature (buffalopedia, 2018). 
According to buffalo farmers, reduced feed 
intake, skin disease, delay heat and early 
abortion might be occurred in buffalo in 
absence of showering.

Breeding

Almost all the dairy buffaloes (96.3%) 
experienced natural mating under HYI 
system, whereas, artificial insemination

(AI) covered only 3.7% of the dairy buffaloes 
(Table 5). Most of the farmers were facing 
problem to breed their buffaloes during heat. 
As per the buffalo farmers, service of the 
buffalo might be missed due to the low 
number of breeding buffalo bull and long 
distance of AI service provider. Moreover, 
the transport cost (BDT 2500-3000) of 
buffalo in heat to the insemination center 
might impose an additional barrier on timely 
breeding of the dairy buffalo. More than half 
of the farmers used natural service to their 
buffalo in heat at the right time, while 42% of

farmers were unable to inseminate their 
animals in time due to various reasons 
(Uddin et al., 2016). Natural breeding was 
followed in CI system by the herd’s breeding

buffalo bull. A total of 79% buffaloes showed 
heat from early night to early morning. 
Rahman et al. (2018) and Saadullah (2012) 
also observed that most the buffaloes showed 
breeding symptoms during the night which 
agreed with the present results. 

The proportion of natural mating in the dairy 
buffaloes in Dinajpur district is in line with 
the finding of Uddin et al. (2016). They 
stated that the natural mating system was 
practiced by the most of the farmers though 
the number of breeding bull in the herd both 
in household and in bathan farming in 
Bangladesh is very minimum (≈1%). 
Sawarkar et al. (2001) reported that, most of 
the farmers preferred natural service with the 
expectation that it would increase the 
conception rate.

  

Milk production and quality 

Average milk production (L/d/h) according to 
the stage of lactation is shown in Table 6 and 
Table 7 shows the chemical quality of the 

milk. In first stage of lactation (1 – 90 days), 
the buffalo had 2.5 and 4.5 L/d/h more milk 
production than the second stage of lactation 
(91 – 180 days), respectively in HYI and CI 
management system. In both systems, the 
daily per head milk production (L) in second 
stage of lactation was more than double of the 
milk production (L/d/h) in the third stage 
(181 days – drying off) of lactation.

Significant difference was found in total 
solids (p≤0.01), fat (p≤0.001) and protein (p≤
0.01) content but SNF, lactose, ash, pH and 
electrical conductivity of buffalo milk were 
found similar (p>0.05) between two 
management system. Milk quality of 
buffaloes agrees with the report of Ling et al. 
(2013) who found that average milk fat, 
protein, lactose, total solid and non-fat solid

of dairy buffalo were 7.52, 4.32, 5.19, 17.81, 
and 10.11 per cent, respectively in Mang city 
of China. The average value of buffalo milk 
component in the present study was also in 
agreement with the pooled values obtained 

by Nahar et al. (2014) in Bangladesh. In 
another study, Islam et al. (2014) reported a 
lower protein (3.5%) and fat (5.84%) in 
buffalo milk from Bangladesh Livestock 
Research Institute herd than the present study 
but the lactose content is comparable. This 
may be due to different sample handling and 
method used and could explain these 
variations and since lactose present in true 
solution in milk, hence, is minimally affected.

Productive and reproductive characters

Productive and reproductive characters of 
dairy buffaloes under household intensive 
(HYI) and completely intensive (CI) system 
is shown in Table 8. The differences of 
lactation length (d), average milk yield (L/d), 
dry period (d), age at first pregnancy (month) 
and age at first calving (month) were found 
highly significant (p≤0.001) between  the 
management systems. The lactation yield of 
milk under CI system is double of the 
lactation milk yield of the HYI system. In CI 
system, 4 L more milk per day, 29 days of 
more lactation length and 75 days less         
dry period compared to the HYI management

system explains the more lactation yield in CI 
system than the HYI system. The lactation 
yield in the household farming or semi- 
intensive system and bathan farming or 
extensive system were 712-799 L and 435 L, 
respectively (Faruque et al., 1990; Uddin et 
al., 2016) which were much lower than the 
Nili-Ravi buffaloes reported by Mudgal 
(1989), Khan (1995), and ICAR (2000), and 
half of the present findings. Lactation yield of 
our finding is also higher than the findings of 
Hussen (1990), Faruque and Amin (1995). 
Faruque and Amin (1995) found low 
lactation yield of indigenous buffaloes in 
Khulna region (280 L) and Hussen (1990) 
reported 830L milk yield per lactation in 
Tangail which are lower than our findings. In 
our findings, the lactation yield was higher 
possibly attributed to the genotypic factors, 
since cross breed buffaloes are reared in HYI 
and CI system in Dinajpur district which are 
migrated/imported from India.

Compared to the HYI system, the buffaloes 
under CI system – required 34% less service

per conception (p≤0.05), attained pregnancy 
6 months earlier and therefore, gave birth of 
calf 6 months earlier (p≤0.001), had 2 months 
less calving interval and resumed their 
ovarian cyclicity 1 month earlier (p≤0.05). 
The mean values of these variables found in 
the present study are in the comparable range 
of them reported by Karim et al. (2013), 
Faruque et al. (1990) and Shabede et al. 
(2003).

Calf management

Different components of calf management 
are presented in Table 9. At night, calves 
were kept separately on clean dry place at the 
corner of   mother shed.  Most of the farmers 
fed colostrums to new born buffalo calf 
suckling directly from their mother. Buffalo

calves were fed 2-3 L colostrums per day 
maintaining 3-4 hrs intervals in study area in 
both type of system (HYI/CI).  Sharma and 

Mishra (1987) stated that timely feeding of 
colostrums to calves is essential that leads to 
immunity of calves. At the age of one month, 
concentrate mixture (wheat bran, cake; 50-60 
g/h/d) and newly grown soft grass were 
offered to calf. A total of 36% farmers 
provided concentrate mixture just after one 
month of age. Only 13% farmers in HYI 
system provided water in separate manger 
which was mostly seen at CI system. Calf 
mortality was found 8% and 7%, respectively 
in HYI and CI system. Ninety percent 
farmers noticed that diarrhorea and 
pneumonia were common diseases of buffalo 
calf which is similar to the findings of Islam 
et al. (2016) and Tiwari et al. (2007). 

Primary health care

A total of 31% farmers used anthelmintic 
drug for internal parasite for milking buffalo 

but 23% farmers followed vaccination practice 
under HYI system (Table 10).  In CI system 
all farmers used anthelmintic for controlling 
both external and internal parasite and used 
vaccine to their buffaloes. The FMD and HS 
vaccine commonly used for both systems.

Economics of buffalo farming

Yearly expenditure, gross income and net 
income in HYI system were BDT 140000, 
BDT 200000 and BDT 60000, respectively. 
The benefit cost ratio (BCR) was found as 
1.33 in HYI system.  Benefit and cost of 
completely intensive (CI) buffalo farming is 
presented in Table 11. 

Yearly expenditure, gross income and net 
income were BDT 968810, BDT 1220525 
and BDT 251715 respectively in CI system 
farm. Yearly Benefit Cost Ratio (BCR) was 

found as 1.25. Moreover total remaining 
assets were BDT 1060000 which represents 
of present value of buffalo herd of CI system 
(Table 11). Hasan et al. (2016) reported that 
buffalo rearing in the coastal areas of 
Bangladesh was highly profitable. It may be a 
crucial pathway for poverty alleviation. 
Rahman et al. (2008) stated that the benefit 
cost ratio was 1.31, indicating that buffalo 
rearing was profitable in Bangladesh which is 
agreed with the findings of Islam et al. (2017) 
and Siddiki et al. (2017) and also support to 
present study. 

Problems of dairy buffalo production 
system

Problem matrix represented percentage of 
score to assess dairy buffalo-derived 
problems illustrated in Table 12.  

Buffalo farmers identified several problems 
for buffalo production system which lead the 
reason of decreasing buffalo population 
(Table 12). Inadequate knowledge due to lack 
training facilities, high feed price, low milk 
price were the main challenge for dairy 
buffalo production.  Buffalo farmers were 
deprived from milk selling as they were not 
get milk price according to milk fat. 

Milkman was milking from buffalo cow in 
HYI system and they purchased milk from 
farmers. But low milk price (40-42 BDT/L) 
was found in HYI system. Milk sold to local 
market and sweetmeat shop. Some time milk 
man didn’t come to collect milk and farmer 
became looser. They gave money to farm 
owner quarterly or monthly basis. Buffalo 
farmer’s, therefore, depends on middle man 
for pricing of milk in HYI system. But in CI 
system, farmer sold milk directly to 
sweetmeat shop and get relatively   higher 
price (50-55 BDT/L) than HYI system.

Conclusion

The findings of the present study revealed 
that two types of production systems of dairy 

buffaloes under intensive farming were found 
in the drought prone area under Dinajpur 
district. The housing types and management, 
availability of feed resources and its 
utilization, wallowing and showering and 
access to the primary animal health care were 
not similar between these two systems. 
Seasonal influence was found in most of the 
management decision. The productivity and 
milk quality was found better under 
completely intensive system than the 
household yard. The benefit cost ratio (BCR) 
was found profitable in both systems. But 
farmers are facing some problems to rear    
the dairy buffaloes. They indicated “lack      
of knowledge”, “high price of feed” and  
“low milk price” as the main challenges      
for the sustainability of the buffalo farming. 
Government/ NGOs would provide skill 
training to buffalo farmers for improving 
relevant modern knowledge. Improvement of 
market value chain might be helpful to 
minimize the feed cost and will help farmers 
for getting good milk price. So, the future 
perspective could betraining and marketing 
interventions that might be helpful for 
economic sustainability of intensive dairy 
buffalo farmers that would contribute 

significantly in national economy.
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Introduction
The farming systems of animal agriculture 
consist of buffaloes (Bubalus bubalis) and 
other livestock resources in Bangladesh. 
Buffalo milk and meat (buffen) is more 
beneficial than that of the cattle. Buffen 
contains 40% less cholesterol, 55% less 
calories, 11% more protein and 10% more 
mineral in comparison to the bovine meat 
(Nanda and Nakao, 2003). Buffalo milk has 
43% less cholesterol, 58% and 40% more 
calcium and protein, respectively than that of 
the cow’s milk. It is also a rich source of iron, 

phosphorus, vitamin A and of course protein 
(Bilal et al., 2006). In addition, Islam et al. 
(2015) reported no allergenic epitopes of 
β-lactoglobulin from Bangladeshi Buffalo 
milk. According to Bilal et al. (2006), Buffen 
is more preferable over the beef for cholesterol 
sanative people. 

There are 1.47 million heads buffaloes in 
Bangladesh (DLS 2016). Though the growth  
trend of buffalo population (2.20%) in recent 
year is relatively higher than that  of the cattle 
(0.44%) but buffalo milk production is not 
contributed significantly to the national milk 

production of Bangladesh (Islam, 2017). 
Total milk production of Bangladesh is about 
9.40 million metric tons per year (MMT) 
against the requirement of 15.29 MMT (DLS 
2018). To address the gap of demand and 
availability of milk, another dairy species e.g. 
buffalo should be prioritized along with 
cattle, considering the contribution of buffalo 
to the national milk production of India and 
Pakistan. In Bangladesh, the concentration of 
buffaloes is higher in the coastal areas and 
northern part of Bangladesh placed second in 
this regards (Huque and Khan, 2017).

Several production system of buffaloes based 
on management practices and feeding system 
are found in Bangladesh (Rahman et al., 
2018; Saadullah, 2012). At the village level, 
production is usually based on a small herd of 
mixed ages and sexes generally for milk and 
breeding purposes. In a semi-intensive 
production system, buffaloes are kept mainly 
for specific purposes, i.e., either for milk or 
for meat production. Larger herd is kept for 
both milk and meat purpose in saline coastal 
areas under extensive system. In the village 
production systems, buffaloes and cattle are 
kept together within the shed at night, and 
spend the daytime household yards for 
feeding and resting. In river basin areas, 
buffaloes are reared under semi-intensive 
system. In this system, buffaloes are kept 
within the shed at night and spend daytime 
for grazing in the Bathan. Besides, a few 
numbers of intensive buffalo farming have 
also been   seen in some institutional herd as 
well as at farmer’s level. Household intensive 
system are very scattered and mainly seen at 
Northern part of Bangladesh, e.g. Dinajpur, 
Rangpur, where, the buffalo feeding is 
supported by intensive irrigated agriculture 
system. Soliman (2007) concluded that the 
national strategies for the irrigated intensive 

agricultural system in developing countries 
should focus less expensive milk production 
from dairy buffaloes that efficiently utilize 
the inexpensive feed resources. The total 
milk yield per lactation and lactation period 
varied among the systems due to availability 
of feed resources, management systems and 
genotypes of buffaloes. The buffalo raised 
under household or semi-intensive system 
produced higher milk than the bathan or 
extensive system. The lactation yield in the 
household farming or semi-intensive system 
and bathan farming or extensive system were 
found 712-799 and 435 L, respectively by 
Faruque et al. (1990) and Uddin et al. (2016). 
Uddin et al. (2016) reported that the average 
age at first heat was between 39 and 40 
months in both household and bathan 
farming. They also noted that the average 
service per conception, gestation length, 
calving interval, and post partum heat period 
were 1.9 and 2.1, 310 and 315 days, 390 and 
420 days and 125 and 130 days, respectively 
in household and bathan buffalo farming. All 
these demonstrated about the productive, 
reproductive performances of dairy buffaloes 
under different management system in 
Bangladesh. Rahman et al. (2017) felt the 
insufficiency about the information on 
intensive buffalo farming system. Rahman 
and Islam (2018) reported very scattered two 
types of intensives buffalo farming in the 
Dinajpur district. However, there are ample 
opportunities to contribute more data on 
buffalo production system in Bangladesh. 
Moreover India, Pakistan, Trinidad, Brazil, 
Italy and some other country have been 
started intensive buffalo farming to increase 
their national milk production (Naher, 2011). 
Therefore, this study was undertaken to know 
the feeding, breeding, management practice 
and associated problems, and productive and 

reproductive performances of dairy buffaloes 
under intensive system of dairy buffalo 
farming in Dinajpur district of Bangladesh.

Materials and Methods
Location of study areas

Considering the availability of buffalo 
farmers and agricultural production system, 
Birganj, Kaharol and Dinajpur sadar 
sub-district under Dinajpur district of 
Bangladesh were selected for this study. 
Some information of these areasis given in 
Table1.

Climate of the study area

Dinajpur district has experienced a hot, wet 
and humid tropical climate. The district has a 
distinct monsoonal season, with an annual 
average temperature of 25°C (77°F) and 
monthly means varying between 18°C (64 
°F) in January and 29°C (84°F) in August.  
Paddy, Maize, wheat and potato are main 
crops (Wikipedia, 2017).

Farmer’s selection

Farmers were selected from the database of 
sub-district Livestock Office of Birganj, 
Kaharole and Dinajpur sadar. They were 
selected randomly from those who had 
experience of dairy buffalo farming and 

having at least one milking buffalo with calf.

Preparation of questionnaire

Structured questionnaire (containing both 
open and closed questions) was developed to 
collect data according to the objectives. 
Variables like productive and reproductive 
performances, feeding, breeding, and 
healthcare and other management practices 
with related problems for dairy buffalo 
farming were considered. Data were 
collected using standard procedure. The 
questionnaire was pre-tested in the selected 
areas and modified accordingly. Farm visit, farm

observation, secondary review, community 
discussion were held in the six months survey 
period from October 2016 to March 2017. 

Variables and data collection

Variables included in this study were 
gestation period, calving interval, lactation 
period, dry period, feeding and management, 
milk production, breeding system and 
profitability. 

Qualitative and quantitative information 
were collected from household yard intensive 
(HYI) and competently intensive (CI) farm. 
Data were collected directly from HYI farms 
through face to face interview. Discussions 

were conducted with 60 farmers rearing 
milking buffalo to validate the information 
gathered from HYI. Discussion was also 
conducted with the cowboys (hired labours) 
that provided additional strength to the 
obtained data. Same was done with two 
completely intensive system (CI) buffalo 
farms (who were rearing buffaloes since 
three decade). 

Problem associated to buffalo farming were 
collected and rechecked with cowboys, 
veterinary field assistant (VFA) and upazilla 
livestock officer (ULO).The study therefore, 
follows the mixed methodology mode of 
Greene et al. (1989) focusing mainly on 
triangulation which can investigate the same 
issue with the same unit of analysis (Mitchell, 
1986).

Milk sample collection and analysis

During the field visit, 15 individual milk 
samples (50 mL/sample) at animal level were 
collected from each type of intensive farms. 
The milk samples were immediately placed 
in a home freezer, transported in an ice box 
and placed in a regular freezer in the Dairy 
Chemistry Laboratory, Department of Dairy 
Science, Bangladesh Agricultural University, 
Mymensingh-2202, Bangladesh until further 
analyses. Milk samples were analyzed for fat, 
protein, lactose, solids-not-fat (SNF), and ash 
content, and Electric Conductivity (EC) by 
auto-milk analyzer (Lacto scan, Ultrasonic 
Milk Analyzer; Model MIA-SLP-60, 
S/N-70148; MILKOTONIC Ltd., Bulgaria 
6000. Starazagora). Before the analysis, milk 
was tempered to 37oC with intermittent 
gentle inversion of the sample tubes.

Identification of the problem matrix

In order to understand the local perceptions 

regarding the problems of dairy buffalo 
farming, a simple proportional pilling tool 
(Catley, 2002) was used with two different 
groups of informant, each consisting of 
sixteen buffalo farmers. The informants were 
asked to think about related problem that 
might have challenged the dairy buffalo 
production. Top five problems were recognized 
by using16 small stones.  

Data Analysis

Descriptive statistics and independent sample 
T-test were done by using SPSS (version 16).

Results and Discussion
Housing system

Most of the houses were made by mud, 
bamboo and straw. At night farmers kept their 
animals in house. During day time, they kept 
the animals in household yard where animals 
took rest and fed straw, grass, water and small 
amount of concentrate under HYI system.  
But buffaloes in CI system were housed for 
the whole day and houses were built up of 
brick and tin.  In the present study 100% 
farmers both in HYI and CI system cared for 
housing of their buffaloes. According to 
Siddiki (2017), 100% of the farmers in 
Subornochar, 80% for Trishal, 70% for 
Bagha and 45% for Lalpur sub-district didn’t 
care about the housing for buffaloes under 
semi-intensive system. This is different from 
the present study; however, the production 
systems are different.  In another study, 
Uddin et al. (2016) observed that dairy 
buffaloes were kept under semi-intensive 
system in the wet season and only 15% 
farmers provided shed having only roof but 
no concrete floor. Akbar et al. (2009) 
mentioned that most of the dairy buffaloes 

were not housed in extensive system of 
bathan areas but buffaloes which were in the 
plain land sometime had an enclosure, only 
roof made by straw or tin without wall and 
floor was always muddy.

Feeding system

The main diet for the buffalo was roughage 
such as natural grass, and paddy straw. The 
green grass fed either fresh as pasture or in     
a cut-and-carry-system. The roughage was 
often supplemented with grains, and/ or other 
concentrates e.g. wheat bran, oil cake, broken 
rice etc. A mix of concentrates, paddy straw, 
local grass and water were provided in the 
manger in HYI system during day time. But 
in night only straw and water were kept in the 
shed. Forage was found insufficient during 
the dry season and abundant during the rainy 
season. 

The available feed ingredients and their 
supply to the dairy buffalo under HYI system 
is presented in Table 2. On fresh basis, rice 
gruel and wheat bran were found to be 
supplied at higher amount (1.53-1.71 kg fresh/ 
buffalo/day) than the other concentrates and 
agro-industrial by-products. But only 12.5% 
of the farmers used rice gruel to fed the dairy 
buffaloes which was one-sixth of the farmers 
used wheat bran in the ration of their dairy 
buffaloes.  Ready feed was the lowest to be 
supplied to the dairy buffaloes followed by 
molasses but equal proportion of farmers 
(25%) used them. Though the supply of 
protein rich ingredient, mustard oil cake was 
less than 0.2 kg, most of the farmers (63%) 
used it. The supply of cooked broken rice was 
4-5 times of mustard oil cake but the 
proportion of users was similar. The supply 
of other concentrate items ranges from 0.14 
to 0.16 kg fresh/buffalo/day and the user 

proportion varies from 25 to 50%.  All of the 
farmers supplied straw to their dairy 
buffaloes but only 50% did so for green 
grass. The supply of paddy straw was almost 
double of the green grass.

Under CI system rice gruel was the major 
feed appeared to be supplied more than the 
other feed followed by wheat bran and 
broken maize. The supply of rice gruel, 
broken maize, mustard oil cake and molasses 
was not influenced by the availability of the 
fodder. On the other hand, the supply of 
wheat bran and cooked broken rice was 
found 0.75 kg and 1 kg more, respectively 
during the lean period than that of the flush 
period.  Supply of green grass was reduced 
by 2.5 times during the lean period compared 
to the flush period which farmers tried to 
compensate by increasing the amount of 
straw by 1.5 times. Ahmed (2006) showed 
that wheat bran, rice polish, pea bran, khesari 
bran, matikalai bran, lentil, sesame oil cake, 
coconut oil cake and mustard oil cake were 
available round the year for dairy animals 
which supports the diversity of feeds in the 
present study. In the rainy and winter 
seasons, some legumes, green grasses were 
grown sporadically in some areas of the 
country and next six months availability of 
green grass becomes very limited. During 
this period, rice straw alone contributes 87% 
of roughage in dairy feed (Tareque, 1991). In 
present study buffalo farmers depends on   
dry roughage (paddy straw) and green     
grass and it mainly determined by seasonal 
phenomenon in those areas. These findings 
are also in line with Tareque, (1991). The dry 
matter intake (DMI) (kg/d) of milking 
buffaloes in different locations (coastal and 
river basin) was varied from 13-15 (kg/d) 
(Siddiki, 2017). The total feed supply also 
varied from 6.4-20.3 kgDM/day/buffalo in 

coastal area under semi-intensive production 
system (Rahman et al., 2018). All these 
support well the findings of the present study 
regarding the total feed supply to the 
buffaloes.

Watering

Water requirements are influenced by many 
factors such as: species of animal, ambient 
temperature, body size, age, level of feed 
intake and daily milk yield (Marai and Haeeb 
2010). Drinking water is the most important 
water source for buffalo for their body 
functions, e.g. maintaining body temperature, 
milk production and blood plasma volume 
(Buffalopedia, 2018). Irrespective of production 
system (HYI and CI), all the farmers (100%) 
provided fresh drinking water to buffalo three 
times a day. Average water intake was 25 – 60 
L under HYI system. Under CI system, the 
water intake was found 15 L more during the 
summer season than that of the winter season 
(45 L). Mullick (1964) reported that the water 
consumption of dairy buffalo is 31.6 and 
46.5L during the winter and summer, 
respectively, supporting the present result. 
All these provide the evidence in favor of a 
greater variation in the water consumption 
based on several different factors as mention 
earlier.

Wallowing and showering 

To keep the body cool and control the 
external parasites, buffaloes show wallowing 
behavior. In absence of water or marshy place 
buffalo behave similar to cattle, seeks shade 
and shower. Table 4 describes the wallowing 
and showering practices for buffaloes in two 
production system. Very few numbers of 
buffaloes (11%) were allowed for wallowing 
at pond or river in summer season under HYI 
system. Under HYI system all farmers 

(100%) provided shower to the buffaloes 
during November to June which was 11% 
less during July to October. Under CI system, 
all farmers provided their buffalo shower on 
household yard, however, frequency of 
showering was different in two different 
season of the year. Buffaloes when enter the 
water, they defecate and/or urinate to 
maintain temperature (buffalopedia, 2018). 
According to buffalo farmers, reduced feed 
intake, skin disease, delay heat and early 
abortion might be occurred in buffalo in 
absence of showering.

Breeding

Almost all the dairy buffaloes (96.3%) 
experienced natural mating under HYI 
system, whereas, artificial insemination

(AI) covered only 3.7% of the dairy buffaloes 
(Table 5). Most of the farmers were facing 
problem to breed their buffaloes during heat. 
As per the buffalo farmers, service of the 
buffalo might be missed due to the low 
number of breeding buffalo bull and long 
distance of AI service provider. Moreover, 
the transport cost (BDT 2500-3000) of 
buffalo in heat to the insemination center 
might impose an additional barrier on timely 
breeding of the dairy buffalo. More than half 
of the farmers used natural service to their 
buffalo in heat at the right time, while 42% of

farmers were unable to inseminate their 
animals in time due to various reasons 
(Uddin et al., 2016). Natural breeding was 
followed in CI system by the herd’s breeding

buffalo bull. A total of 79% buffaloes showed 
heat from early night to early morning. 
Rahman et al. (2018) and Saadullah (2012) 
also observed that most the buffaloes showed 
breeding symptoms during the night which 
agreed with the present results. 

The proportion of natural mating in the dairy 
buffaloes in Dinajpur district is in line with 
the finding of Uddin et al. (2016). They 
stated that the natural mating system was 
practiced by the most of the farmers though 
the number of breeding bull in the herd both 
in household and in bathan farming in 
Bangladesh is very minimum (≈1%). 
Sawarkar et al. (2001) reported that, most of 
the farmers preferred natural service with the 
expectation that it would increase the 
conception rate.

  

Milk production and quality 

Average milk production (L/d/h) according to 
the stage of lactation is shown in Table 6 and 
Table 7 shows the chemical quality of the 

milk. In first stage of lactation (1 – 90 days), 
the buffalo had 2.5 and 4.5 L/d/h more milk 
production than the second stage of lactation 
(91 – 180 days), respectively in HYI and CI 
management system. In both systems, the 
daily per head milk production (L) in second 
stage of lactation was more than double of the 
milk production (L/d/h) in the third stage 
(181 days – drying off) of lactation.

Significant difference was found in total 
solids (p≤0.01), fat (p≤0.001) and protein (p≤
0.01) content but SNF, lactose, ash, pH and 
electrical conductivity of buffalo milk were 
found similar (p>0.05) between two 
management system. Milk quality of 
buffaloes agrees with the report of Ling et al. 
(2013) who found that average milk fat, 
protein, lactose, total solid and non-fat solid

of dairy buffalo were 7.52, 4.32, 5.19, 17.81, 
and 10.11 per cent, respectively in Mang city 
of China. The average value of buffalo milk 
component in the present study was also in 
agreement with the pooled values obtained 

by Nahar et al. (2014) in Bangladesh. In 
another study, Islam et al. (2014) reported a 
lower protein (3.5%) and fat (5.84%) in 
buffalo milk from Bangladesh Livestock 
Research Institute herd than the present study 
but the lactose content is comparable. This 
may be due to different sample handling and 
method used and could explain these 
variations and since lactose present in true 
solution in milk, hence, is minimally affected.

Productive and reproductive characters

Productive and reproductive characters of 
dairy buffaloes under household intensive 
(HYI) and completely intensive (CI) system 
is shown in Table 8. The differences of 
lactation length (d), average milk yield (L/d), 
dry period (d), age at first pregnancy (month) 
and age at first calving (month) were found 
highly significant (p≤0.001) between  the 
management systems. The lactation yield of 
milk under CI system is double of the 
lactation milk yield of the HYI system. In CI 
system, 4 L more milk per day, 29 days of 
more lactation length and 75 days less         
dry period compared to the HYI management

system explains the more lactation yield in CI 
system than the HYI system. The lactation 
yield in the household farming or semi- 
intensive system and bathan farming or 
extensive system were 712-799 L and 435 L, 
respectively (Faruque et al., 1990; Uddin et 
al., 2016) which were much lower than the 
Nili-Ravi buffaloes reported by Mudgal 
(1989), Khan (1995), and ICAR (2000), and 
half of the present findings. Lactation yield of 
our finding is also higher than the findings of 
Hussen (1990), Faruque and Amin (1995). 
Faruque and Amin (1995) found low 
lactation yield of indigenous buffaloes in 
Khulna region (280 L) and Hussen (1990) 
reported 830L milk yield per lactation in 
Tangail which are lower than our findings. In 
our findings, the lactation yield was higher 
possibly attributed to the genotypic factors, 
since cross breed buffaloes are reared in HYI 
and CI system in Dinajpur district which are 
migrated/imported from India.

Compared to the HYI system, the buffaloes 
under CI system – required 34% less service

per conception (p≤0.05), attained pregnancy 
6 months earlier and therefore, gave birth of 
calf 6 months earlier (p≤0.001), had 2 months 
less calving interval and resumed their 
ovarian cyclicity 1 month earlier (p≤0.05). 
The mean values of these variables found in 
the present study are in the comparable range 
of them reported by Karim et al. (2013), 
Faruque et al. (1990) and Shabede et al. 
(2003).

Calf management

Different components of calf management 
are presented in Table 9. At night, calves 
were kept separately on clean dry place at the 
corner of   mother shed.  Most of the farmers 
fed colostrums to new born buffalo calf 
suckling directly from their mother. Buffalo

calves were fed 2-3 L colostrums per day 
maintaining 3-4 hrs intervals in study area in 
both type of system (HYI/CI).  Sharma and 

Mishra (1987) stated that timely feeding of 
colostrums to calves is essential that leads to 
immunity of calves. At the age of one month, 
concentrate mixture (wheat bran, cake; 50-60 
g/h/d) and newly grown soft grass were 
offered to calf. A total of 36% farmers 
provided concentrate mixture just after one 
month of age. Only 13% farmers in HYI 
system provided water in separate manger 
which was mostly seen at CI system. Calf 
mortality was found 8% and 7%, respectively 
in HYI and CI system. Ninety percent 
farmers noticed that diarrhorea and 
pneumonia were common diseases of buffalo 
calf which is similar to the findings of Islam 
et al. (2016) and Tiwari et al. (2007). 

Primary health care

A total of 31% farmers used anthelmintic 
drug for internal parasite for milking buffalo 

but 23% farmers followed vaccination practice 
under HYI system (Table 10).  In CI system 
all farmers used anthelmintic for controlling 
both external and internal parasite and used 
vaccine to their buffaloes. The FMD and HS 
vaccine commonly used for both systems.

Economics of buffalo farming

Yearly expenditure, gross income and net 
income in HYI system were BDT 140000, 
BDT 200000 and BDT 60000, respectively. 
The benefit cost ratio (BCR) was found as 
1.33 in HYI system.  Benefit and cost of 
completely intensive (CI) buffalo farming is 
presented in Table 11. 

Yearly expenditure, gross income and net 
income were BDT 968810, BDT 1220525 
and BDT 251715 respectively in CI system 
farm. Yearly Benefit Cost Ratio (BCR) was 

found as 1.25. Moreover total remaining 
assets were BDT 1060000 which represents 
of present value of buffalo herd of CI system 
(Table 11). Hasan et al. (2016) reported that 
buffalo rearing in the coastal areas of 
Bangladesh was highly profitable. It may be a 
crucial pathway for poverty alleviation. 
Rahman et al. (2008) stated that the benefit 
cost ratio was 1.31, indicating that buffalo 
rearing was profitable in Bangladesh which is 
agreed with the findings of Islam et al. (2017) 
and Siddiki et al. (2017) and also support to 
present study. 

Problems of dairy buffalo production 
system

Problem matrix represented percentage of 
score to assess dairy buffalo-derived 
problems illustrated in Table 12.  

Buffalo farmers identified several problems 
for buffalo production system which lead the 
reason of decreasing buffalo population 
(Table 12). Inadequate knowledge due to lack 
training facilities, high feed price, low milk 
price were the main challenge for dairy 
buffalo production.  Buffalo farmers were 
deprived from milk selling as they were not 
get milk price according to milk fat. 

Milkman was milking from buffalo cow in 
HYI system and they purchased milk from 
farmers. But low milk price (40-42 BDT/L) 
was found in HYI system. Milk sold to local 
market and sweetmeat shop. Some time milk 
man didn’t come to collect milk and farmer 
became looser. They gave money to farm 
owner quarterly or monthly basis. Buffalo 
farmer’s, therefore, depends on middle man 
for pricing of milk in HYI system. But in CI 
system, farmer sold milk directly to 
sweetmeat shop and get relatively   higher 
price (50-55 BDT/L) than HYI system.

Conclusion

The findings of the present study revealed 
that two types of production systems of dairy 

buffaloes under intensive farming were found 
in the drought prone area under Dinajpur 
district. The housing types and management, 
availability of feed resources and its 
utilization, wallowing and showering and 
access to the primary animal health care were 
not similar between these two systems. 
Seasonal influence was found in most of the 
management decision. The productivity and 
milk quality was found better under 
completely intensive system than the 
household yard. The benefit cost ratio (BCR) 
was found profitable in both systems. But 
farmers are facing some problems to rear    
the dairy buffaloes. They indicated “lack      
of knowledge”, “high price of feed” and  
“low milk price” as the main challenges      
for the sustainability of the buffalo farming. 
Government/ NGOs would provide skill 
training to buffalo farmers for improving 
relevant modern knowledge. Improvement of 
market value chain might be helpful to 
minimize the feed cost and will help farmers 
for getting good milk price. So, the future 
perspective could betraining and marketing 
interventions that might be helpful for 
economic sustainability of intensive dairy 
buffalo farmers that would contribute 

significantly in national economy.
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Table 4. Practice of wallo wing and showering of buffaloes 
Production system % of 

farmer 
practiced 

Name of the 
practice 

Period Time  Place 

HYI 11 Wallowing July to October 1-2 hrs/day River/Pond 
HYI 89 Showering July to October 2 time /day River/Pond 
HYI 100 Showering November-

June 
1-2 time 
/day 

Household 
yard 

CI 100 Showering December to 
January 

1-2 time 
/week 

Household 
yard  

CI 100 Showering February -
November 

1-2 time 
/day 

Household 
yard 

Table 5. Breeding management of dairy buffalo under household yard intensive system  
 Variables  (% of buffalo) 
Type of breeding 
Natural breeding  96.3 
Artificial insemination (AI)  3.7 
Appearance of sign of heat  
Early morning  11 
Noon  3.2 
Afternoon  5.7 
Evening  12.4 
Early night  47 
Late night  20.7 
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Introduction
The farming systems of animal agriculture 
consist of buffaloes (Bubalus bubalis) and 
other livestock resources in Bangladesh. 
Buffalo milk and meat (buffen) is more 
beneficial than that of the cattle. Buffen 
contains 40% less cholesterol, 55% less 
calories, 11% more protein and 10% more 
mineral in comparison to the bovine meat 
(Nanda and Nakao, 2003). Buffalo milk has 
43% less cholesterol, 58% and 40% more 
calcium and protein, respectively than that of 
the cow’s milk. It is also a rich source of iron, 

phosphorus, vitamin A and of course protein 
(Bilal et al., 2006). In addition, Islam et al. 
(2015) reported no allergenic epitopes of 
β-lactoglobulin from Bangladeshi Buffalo 
milk. According to Bilal et al. (2006), Buffen 
is more preferable over the beef for cholesterol 
sanative people. 

There are 1.47 million heads buffaloes in 
Bangladesh (DLS 2016). Though the growth  
trend of buffalo population (2.20%) in recent 
year is relatively higher than that  of the cattle 
(0.44%) but buffalo milk production is not 
contributed significantly to the national milk 

production of Bangladesh (Islam, 2017). 
Total milk production of Bangladesh is about 
9.40 million metric tons per year (MMT) 
against the requirement of 15.29 MMT (DLS 
2018). To address the gap of demand and 
availability of milk, another dairy species e.g. 
buffalo should be prioritized along with 
cattle, considering the contribution of buffalo 
to the national milk production of India and 
Pakistan. In Bangladesh, the concentration of 
buffaloes is higher in the coastal areas and 
northern part of Bangladesh placed second in 
this regards (Huque and Khan, 2017).

Several production system of buffaloes based 
on management practices and feeding system 
are found in Bangladesh (Rahman et al., 
2018; Saadullah, 2012). At the village level, 
production is usually based on a small herd of 
mixed ages and sexes generally for milk and 
breeding purposes. In a semi-intensive 
production system, buffaloes are kept mainly 
for specific purposes, i.e., either for milk or 
for meat production. Larger herd is kept for 
both milk and meat purpose in saline coastal 
areas under extensive system. In the village 
production systems, buffaloes and cattle are 
kept together within the shed at night, and 
spend the daytime household yards for 
feeding and resting. In river basin areas, 
buffaloes are reared under semi-intensive 
system. In this system, buffaloes are kept 
within the shed at night and spend daytime 
for grazing in the Bathan. Besides, a few 
numbers of intensive buffalo farming have 
also been   seen in some institutional herd as 
well as at farmer’s level. Household intensive 
system are very scattered and mainly seen at 
Northern part of Bangladesh, e.g. Dinajpur, 
Rangpur, where, the buffalo feeding is 
supported by intensive irrigated agriculture 
system. Soliman (2007) concluded that the 
national strategies for the irrigated intensive 

agricultural system in developing countries 
should focus less expensive milk production 
from dairy buffaloes that efficiently utilize 
the inexpensive feed resources. The total 
milk yield per lactation and lactation period 
varied among the systems due to availability 
of feed resources, management systems and 
genotypes of buffaloes. The buffalo raised 
under household or semi-intensive system 
produced higher milk than the bathan or 
extensive system. The lactation yield in the 
household farming or semi-intensive system 
and bathan farming or extensive system were 
found 712-799 and 435 L, respectively by 
Faruque et al. (1990) and Uddin et al. (2016). 
Uddin et al. (2016) reported that the average 
age at first heat was between 39 and 40 
months in both household and bathan 
farming. They also noted that the average 
service per conception, gestation length, 
calving interval, and post partum heat period 
were 1.9 and 2.1, 310 and 315 days, 390 and 
420 days and 125 and 130 days, respectively 
in household and bathan buffalo farming. All 
these demonstrated about the productive, 
reproductive performances of dairy buffaloes 
under different management system in 
Bangladesh. Rahman et al. (2017) felt the 
insufficiency about the information on 
intensive buffalo farming system. Rahman 
and Islam (2018) reported very scattered two 
types of intensives buffalo farming in the 
Dinajpur district. However, there are ample 
opportunities to contribute more data on 
buffalo production system in Bangladesh. 
Moreover India, Pakistan, Trinidad, Brazil, 
Italy and some other country have been 
started intensive buffalo farming to increase 
their national milk production (Naher, 2011). 
Therefore, this study was undertaken to know 
the feeding, breeding, management practice 
and associated problems, and productive and 

reproductive performances of dairy buffaloes 
under intensive system of dairy buffalo 
farming in Dinajpur district of Bangladesh.

Materials and Methods
Location of study areas

Considering the availability of buffalo 
farmers and agricultural production system, 
Birganj, Kaharol and Dinajpur sadar 
sub-district under Dinajpur district of 
Bangladesh were selected for this study. 
Some information of these areasis given in 
Table1.

Climate of the study area

Dinajpur district has experienced a hot, wet 
and humid tropical climate. The district has a 
distinct monsoonal season, with an annual 
average temperature of 25°C (77°F) and 
monthly means varying between 18°C (64 
°F) in January and 29°C (84°F) in August.  
Paddy, Maize, wheat and potato are main 
crops (Wikipedia, 2017).

Farmer’s selection

Farmers were selected from the database of 
sub-district Livestock Office of Birganj, 
Kaharole and Dinajpur sadar. They were 
selected randomly from those who had 
experience of dairy buffalo farming and 

having at least one milking buffalo with calf.

Preparation of questionnaire

Structured questionnaire (containing both 
open and closed questions) was developed to 
collect data according to the objectives. 
Variables like productive and reproductive 
performances, feeding, breeding, and 
healthcare and other management practices 
with related problems for dairy buffalo 
farming were considered. Data were 
collected using standard procedure. The 
questionnaire was pre-tested in the selected 
areas and modified accordingly. Farm visit, farm

observation, secondary review, community 
discussion were held in the six months survey 
period from October 2016 to March 2017. 

Variables and data collection

Variables included in this study were 
gestation period, calving interval, lactation 
period, dry period, feeding and management, 
milk production, breeding system and 
profitability. 

Qualitative and quantitative information 
were collected from household yard intensive 
(HYI) and competently intensive (CI) farm. 
Data were collected directly from HYI farms 
through face to face interview. Discussions 

were conducted with 60 farmers rearing 
milking buffalo to validate the information 
gathered from HYI. Discussion was also 
conducted with the cowboys (hired labours) 
that provided additional strength to the 
obtained data. Same was done with two 
completely intensive system (CI) buffalo 
farms (who were rearing buffaloes since 
three decade). 

Problem associated to buffalo farming were 
collected and rechecked with cowboys, 
veterinary field assistant (VFA) and upazilla 
livestock officer (ULO).The study therefore, 
follows the mixed methodology mode of 
Greene et al. (1989) focusing mainly on 
triangulation which can investigate the same 
issue with the same unit of analysis (Mitchell, 
1986).

Milk sample collection and analysis

During the field visit, 15 individual milk 
samples (50 mL/sample) at animal level were 
collected from each type of intensive farms. 
The milk samples were immediately placed 
in a home freezer, transported in an ice box 
and placed in a regular freezer in the Dairy 
Chemistry Laboratory, Department of Dairy 
Science, Bangladesh Agricultural University, 
Mymensingh-2202, Bangladesh until further 
analyses. Milk samples were analyzed for fat, 
protein, lactose, solids-not-fat (SNF), and ash 
content, and Electric Conductivity (EC) by 
auto-milk analyzer (Lacto scan, Ultrasonic 
Milk Analyzer; Model MIA-SLP-60, 
S/N-70148; MILKOTONIC Ltd., Bulgaria 
6000. Starazagora). Before the analysis, milk 
was tempered to 37oC with intermittent 
gentle inversion of the sample tubes.

Identification of the problem matrix

In order to understand the local perceptions 

regarding the problems of dairy buffalo 
farming, a simple proportional pilling tool 
(Catley, 2002) was used with two different 
groups of informant, each consisting of 
sixteen buffalo farmers. The informants were 
asked to think about related problem that 
might have challenged the dairy buffalo 
production. Top five problems were recognized 
by using16 small stones.  

Data Analysis

Descriptive statistics and independent sample 
T-test were done by using SPSS (version 16).

Results and Discussion
Housing system

Most of the houses were made by mud, 
bamboo and straw. At night farmers kept their 
animals in house. During day time, they kept 
the animals in household yard where animals 
took rest and fed straw, grass, water and small 
amount of concentrate under HYI system.  
But buffaloes in CI system were housed for 
the whole day and houses were built up of 
brick and tin.  In the present study 100% 
farmers both in HYI and CI system cared for 
housing of their buffaloes. According to 
Siddiki (2017), 100% of the farmers in 
Subornochar, 80% for Trishal, 70% for 
Bagha and 45% for Lalpur sub-district didn’t 
care about the housing for buffaloes under 
semi-intensive system. This is different from 
the present study; however, the production 
systems are different.  In another study, 
Uddin et al. (2016) observed that dairy 
buffaloes were kept under semi-intensive 
system in the wet season and only 15% 
farmers provided shed having only roof but 
no concrete floor. Akbar et al. (2009) 
mentioned that most of the dairy buffaloes 

were not housed in extensive system of 
bathan areas but buffaloes which were in the 
plain land sometime had an enclosure, only 
roof made by straw or tin without wall and 
floor was always muddy.

Feeding system

The main diet for the buffalo was roughage 
such as natural grass, and paddy straw. The 
green grass fed either fresh as pasture or in     
a cut-and-carry-system. The roughage was 
often supplemented with grains, and/ or other 
concentrates e.g. wheat bran, oil cake, broken 
rice etc. A mix of concentrates, paddy straw, 
local grass and water were provided in the 
manger in HYI system during day time. But 
in night only straw and water were kept in the 
shed. Forage was found insufficient during 
the dry season and abundant during the rainy 
season. 

The available feed ingredients and their 
supply to the dairy buffalo under HYI system 
is presented in Table 2. On fresh basis, rice 
gruel and wheat bran were found to be 
supplied at higher amount (1.53-1.71 kg fresh/ 
buffalo/day) than the other concentrates and 
agro-industrial by-products. But only 12.5% 
of the farmers used rice gruel to fed the dairy 
buffaloes which was one-sixth of the farmers 
used wheat bran in the ration of their dairy 
buffaloes.  Ready feed was the lowest to be 
supplied to the dairy buffaloes followed by 
molasses but equal proportion of farmers 
(25%) used them. Though the supply of 
protein rich ingredient, mustard oil cake was 
less than 0.2 kg, most of the farmers (63%) 
used it. The supply of cooked broken rice was 
4-5 times of mustard oil cake but the 
proportion of users was similar. The supply 
of other concentrate items ranges from 0.14 
to 0.16 kg fresh/buffalo/day and the user 

proportion varies from 25 to 50%.  All of the 
farmers supplied straw to their dairy 
buffaloes but only 50% did so for green 
grass. The supply of paddy straw was almost 
double of the green grass.

Under CI system rice gruel was the major 
feed appeared to be supplied more than the 
other feed followed by wheat bran and 
broken maize. The supply of rice gruel, 
broken maize, mustard oil cake and molasses 
was not influenced by the availability of the 
fodder. On the other hand, the supply of 
wheat bran and cooked broken rice was 
found 0.75 kg and 1 kg more, respectively 
during the lean period than that of the flush 
period.  Supply of green grass was reduced 
by 2.5 times during the lean period compared 
to the flush period which farmers tried to 
compensate by increasing the amount of 
straw by 1.5 times. Ahmed (2006) showed 
that wheat bran, rice polish, pea bran, khesari 
bran, matikalai bran, lentil, sesame oil cake, 
coconut oil cake and mustard oil cake were 
available round the year for dairy animals 
which supports the diversity of feeds in the 
present study. In the rainy and winter 
seasons, some legumes, green grasses were 
grown sporadically in some areas of the 
country and next six months availability of 
green grass becomes very limited. During 
this period, rice straw alone contributes 87% 
of roughage in dairy feed (Tareque, 1991). In 
present study buffalo farmers depends on   
dry roughage (paddy straw) and green     
grass and it mainly determined by seasonal 
phenomenon in those areas. These findings 
are also in line with Tareque, (1991). The dry 
matter intake (DMI) (kg/d) of milking 
buffaloes in different locations (coastal and 
river basin) was varied from 13-15 (kg/d) 
(Siddiki, 2017). The total feed supply also 
varied from 6.4-20.3 kgDM/day/buffalo in 

coastal area under semi-intensive production 
system (Rahman et al., 2018). All these 
support well the findings of the present study 
regarding the total feed supply to the 
buffaloes.

Watering

Water requirements are influenced by many 
factors such as: species of animal, ambient 
temperature, body size, age, level of feed 
intake and daily milk yield (Marai and Haeeb 
2010). Drinking water is the most important 
water source for buffalo for their body 
functions, e.g. maintaining body temperature, 
milk production and blood plasma volume 
(Buffalopedia, 2018). Irrespective of production 
system (HYI and CI), all the farmers (100%) 
provided fresh drinking water to buffalo three 
times a day. Average water intake was 25 – 60 
L under HYI system. Under CI system, the 
water intake was found 15 L more during the 
summer season than that of the winter season 
(45 L). Mullick (1964) reported that the water 
consumption of dairy buffalo is 31.6 and 
46.5L during the winter and summer, 
respectively, supporting the present result. 
All these provide the evidence in favor of a 
greater variation in the water consumption 
based on several different factors as mention 
earlier.

Wallowing and showering 

To keep the body cool and control the 
external parasites, buffaloes show wallowing 
behavior. In absence of water or marshy place 
buffalo behave similar to cattle, seeks shade 
and shower. Table 4 describes the wallowing 
and showering practices for buffaloes in two 
production system. Very few numbers of 
buffaloes (11%) were allowed for wallowing 
at pond or river in summer season under HYI 
system. Under HYI system all farmers 

(100%) provided shower to the buffaloes 
during November to June which was 11% 
less during July to October. Under CI system, 
all farmers provided their buffalo shower on 
household yard, however, frequency of 
showering was different in two different 
season of the year. Buffaloes when enter the 
water, they defecate and/or urinate to 
maintain temperature (buffalopedia, 2018). 
According to buffalo farmers, reduced feed 
intake, skin disease, delay heat and early 
abortion might be occurred in buffalo in 
absence of showering.

Breeding

Almost all the dairy buffaloes (96.3%) 
experienced natural mating under HYI 
system, whereas, artificial insemination

(AI) covered only 3.7% of the dairy buffaloes 
(Table 5). Most of the farmers were facing 
problem to breed their buffaloes during heat. 
As per the buffalo farmers, service of the 
buffalo might be missed due to the low 
number of breeding buffalo bull and long 
distance of AI service provider. Moreover, 
the transport cost (BDT 2500-3000) of 
buffalo in heat to the insemination center 
might impose an additional barrier on timely 
breeding of the dairy buffalo. More than half 
of the farmers used natural service to their 
buffalo in heat at the right time, while 42% of

farmers were unable to inseminate their 
animals in time due to various reasons 
(Uddin et al., 2016). Natural breeding was 
followed in CI system by the herd’s breeding

buffalo bull. A total of 79% buffaloes showed 
heat from early night to early morning. 
Rahman et al. (2018) and Saadullah (2012) 
also observed that most the buffaloes showed 
breeding symptoms during the night which 
agreed with the present results. 

The proportion of natural mating in the dairy 
buffaloes in Dinajpur district is in line with 
the finding of Uddin et al. (2016). They 
stated that the natural mating system was 
practiced by the most of the farmers though 
the number of breeding bull in the herd both 
in household and in bathan farming in 
Bangladesh is very minimum (≈1%). 
Sawarkar et al. (2001) reported that, most of 
the farmers preferred natural service with the 
expectation that it would increase the 
conception rate.

  

Milk production and quality 

Average milk production (L/d/h) according to 
the stage of lactation is shown in Table 6 and 
Table 7 shows the chemical quality of the 

milk. In first stage of lactation (1 – 90 days), 
the buffalo had 2.5 and 4.5 L/d/h more milk 
production than the second stage of lactation 
(91 – 180 days), respectively in HYI and CI 
management system. In both systems, the 
daily per head milk production (L) in second 
stage of lactation was more than double of the 
milk production (L/d/h) in the third stage 
(181 days – drying off) of lactation.

Significant difference was found in total 
solids (p≤0.01), fat (p≤0.001) and protein (p≤
0.01) content but SNF, lactose, ash, pH and 
electrical conductivity of buffalo milk were 
found similar (p>0.05) between two 
management system. Milk quality of 
buffaloes agrees with the report of Ling et al. 
(2013) who found that average milk fat, 
protein, lactose, total solid and non-fat solid

of dairy buffalo were 7.52, 4.32, 5.19, 17.81, 
and 10.11 per cent, respectively in Mang city 
of China. The average value of buffalo milk 
component in the present study was also in 
agreement with the pooled values obtained 

by Nahar et al. (2014) in Bangladesh. In 
another study, Islam et al. (2014) reported a 
lower protein (3.5%) and fat (5.84%) in 
buffalo milk from Bangladesh Livestock 
Research Institute herd than the present study 
but the lactose content is comparable. This 
may be due to different sample handling and 
method used and could explain these 
variations and since lactose present in true 
solution in milk, hence, is minimally affected.

Productive and reproductive characters

Productive and reproductive characters of 
dairy buffaloes under household intensive 
(HYI) and completely intensive (CI) system 
is shown in Table 8. The differences of 
lactation length (d), average milk yield (L/d), 
dry period (d), age at first pregnancy (month) 
and age at first calving (month) were found 
highly significant (p≤0.001) between  the 
management systems. The lactation yield of 
milk under CI system is double of the 
lactation milk yield of the HYI system. In CI 
system, 4 L more milk per day, 29 days of 
more lactation length and 75 days less         
dry period compared to the HYI management

system explains the more lactation yield in CI 
system than the HYI system. The lactation 
yield in the household farming or semi- 
intensive system and bathan farming or 
extensive system were 712-799 L and 435 L, 
respectively (Faruque et al., 1990; Uddin et 
al., 2016) which were much lower than the 
Nili-Ravi buffaloes reported by Mudgal 
(1989), Khan (1995), and ICAR (2000), and 
half of the present findings. Lactation yield of 
our finding is also higher than the findings of 
Hussen (1990), Faruque and Amin (1995). 
Faruque and Amin (1995) found low 
lactation yield of indigenous buffaloes in 
Khulna region (280 L) and Hussen (1990) 
reported 830L milk yield per lactation in 
Tangail which are lower than our findings. In 
our findings, the lactation yield was higher 
possibly attributed to the genotypic factors, 
since cross breed buffaloes are reared in HYI 
and CI system in Dinajpur district which are 
migrated/imported from India.

Compared to the HYI system, the buffaloes 
under CI system – required 34% less service

per conception (p≤0.05), attained pregnancy 
6 months earlier and therefore, gave birth of 
calf 6 months earlier (p≤0.001), had 2 months 
less calving interval and resumed their 
ovarian cyclicity 1 month earlier (p≤0.05). 
The mean values of these variables found in 
the present study are in the comparable range 
of them reported by Karim et al. (2013), 
Faruque et al. (1990) and Shabede et al. 
(2003).

Calf management

Different components of calf management 
are presented in Table 9. At night, calves 
were kept separately on clean dry place at the 
corner of   mother shed.  Most of the farmers 
fed colostrums to new born buffalo calf 
suckling directly from their mother. Buffalo

calves were fed 2-3 L colostrums per day 
maintaining 3-4 hrs intervals in study area in 
both type of system (HYI/CI).  Sharma and 

Mishra (1987) stated that timely feeding of 
colostrums to calves is essential that leads to 
immunity of calves. At the age of one month, 
concentrate mixture (wheat bran, cake; 50-60 
g/h/d) and newly grown soft grass were 
offered to calf. A total of 36% farmers 
provided concentrate mixture just after one 
month of age. Only 13% farmers in HYI 
system provided water in separate manger 
which was mostly seen at CI system. Calf 
mortality was found 8% and 7%, respectively 
in HYI and CI system. Ninety percent 
farmers noticed that diarrhorea and 
pneumonia were common diseases of buffalo 
calf which is similar to the findings of Islam 
et al. (2016) and Tiwari et al. (2007). 

Primary health care

A total of 31% farmers used anthelmintic 
drug for internal parasite for milking buffalo 

but 23% farmers followed vaccination practice 
under HYI system (Table 10).  In CI system 
all farmers used anthelmintic for controlling 
both external and internal parasite and used 
vaccine to their buffaloes. The FMD and HS 
vaccine commonly used for both systems.

Economics of buffalo farming

Yearly expenditure, gross income and net 
income in HYI system were BDT 140000, 
BDT 200000 and BDT 60000, respectively. 
The benefit cost ratio (BCR) was found as 
1.33 in HYI system.  Benefit and cost of 
completely intensive (CI) buffalo farming is 
presented in Table 11. 

Yearly expenditure, gross income and net 
income were BDT 968810, BDT 1220525 
and BDT 251715 respectively in CI system 
farm. Yearly Benefit Cost Ratio (BCR) was 

found as 1.25. Moreover total remaining 
assets were BDT 1060000 which represents 
of present value of buffalo herd of CI system 
(Table 11). Hasan et al. (2016) reported that 
buffalo rearing in the coastal areas of 
Bangladesh was highly profitable. It may be a 
crucial pathway for poverty alleviation. 
Rahman et al. (2008) stated that the benefit 
cost ratio was 1.31, indicating that buffalo 
rearing was profitable in Bangladesh which is 
agreed with the findings of Islam et al. (2017) 
and Siddiki et al. (2017) and also support to 
present study. 

Problems of dairy buffalo production 
system

Problem matrix represented percentage of 
score to assess dairy buffalo-derived 
problems illustrated in Table 12.  

Buffalo farmers identified several problems 
for buffalo production system which lead the 
reason of decreasing buffalo population 
(Table 12). Inadequate knowledge due to lack 
training facilities, high feed price, low milk 
price were the main challenge for dairy 
buffalo production.  Buffalo farmers were 
deprived from milk selling as they were not 
get milk price according to milk fat. 

Milkman was milking from buffalo cow in 
HYI system and they purchased milk from 
farmers. But low milk price (40-42 BDT/L) 
was found in HYI system. Milk sold to local 
market and sweetmeat shop. Some time milk 
man didn’t come to collect milk and farmer 
became looser. They gave money to farm 
owner quarterly or monthly basis. Buffalo 
farmer’s, therefore, depends on middle man 
for pricing of milk in HYI system. But in CI 
system, farmer sold milk directly to 
sweetmeat shop and get relatively   higher 
price (50-55 BDT/L) than HYI system.

Conclusion

The findings of the present study revealed 
that two types of production systems of dairy 

buffaloes under intensive farming were found 
in the drought prone area under Dinajpur 
district. The housing types and management, 
availability of feed resources and its 
utilization, wallowing and showering and 
access to the primary animal health care were 
not similar between these two systems. 
Seasonal influence was found in most of the 
management decision. The productivity and 
milk quality was found better under 
completely intensive system than the 
household yard. The benefit cost ratio (BCR) 
was found profitable in both systems. But 
farmers are facing some problems to rear    
the dairy buffaloes. They indicated “lack      
of knowledge”, “high price of feed” and  
“low milk price” as the main challenges      
for the sustainability of the buffalo farming. 
Government/ NGOs would provide skill 
training to buffalo farmers for improving 
relevant modern knowledge. Improvement of 
market value chain might be helpful to 
minimize the feed cost and will help farmers 
for getting good milk price. So, the future 
perspective could betraining and marketing 
interventions that might be helpful for 
economic sustainability of intensive dairy 
buffalo farmers that would contribute 

significantly in national economy.
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Table 6.  Average milk production (L/d/h) under HYI and CI system  
Management system First stage 

(1-90 days)  
Second  stage  
(91 -180 days) 

Third stage (181days-
drying off) 

HYI 6.80 4.30 2.00 
CI 11 6.5 2.5 

Table 7. Chemical quality of buffalo milk under Household Yard Intensive (HYI) and completely 
 Intensive (CI) system  

Parameter (%)     HYI (n=15)       CI(n=15)  Level of significance
Total solid 16.43±1.03 18.20±0.98 ** 
Fat 6.86±0.65 8.62±0.97 *** 
SNF 9.42±0.70 9.49±0.29 NS 
Lactose 4.54±0.18 4.66±0.14 NS 
Ash 0.67±0.05 0.70±0.03 NS 
Protein 4.32±0.35 3.86±0.22 ** 
PH 6.20±0.42 6.09±.30 NS 
EC 3.25±0.49 3.09±0.89 NS 
n, number of observation;  ***, Significance at 0.1% level of probability; **, Significance at 1% level of probability; 
NS =Non-significant; values are mean ± Standard deviation. 
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Introduction
The farming systems of animal agriculture 
consist of buffaloes (Bubalus bubalis) and 
other livestock resources in Bangladesh. 
Buffalo milk and meat (buffen) is more 
beneficial than that of the cattle. Buffen 
contains 40% less cholesterol, 55% less 
calories, 11% more protein and 10% more 
mineral in comparison to the bovine meat 
(Nanda and Nakao, 2003). Buffalo milk has 
43% less cholesterol, 58% and 40% more 
calcium and protein, respectively than that of 
the cow’s milk. It is also a rich source of iron, 

phosphorus, vitamin A and of course protein 
(Bilal et al., 2006). In addition, Islam et al. 
(2015) reported no allergenic epitopes of 
β-lactoglobulin from Bangladeshi Buffalo 
milk. According to Bilal et al. (2006), Buffen 
is more preferable over the beef for cholesterol 
sanative people. 

There are 1.47 million heads buffaloes in 
Bangladesh (DLS 2016). Though the growth  
trend of buffalo population (2.20%) in recent 
year is relatively higher than that  of the cattle 
(0.44%) but buffalo milk production is not 
contributed significantly to the national milk 

production of Bangladesh (Islam, 2017). 
Total milk production of Bangladesh is about 
9.40 million metric tons per year (MMT) 
against the requirement of 15.29 MMT (DLS 
2018). To address the gap of demand and 
availability of milk, another dairy species e.g. 
buffalo should be prioritized along with 
cattle, considering the contribution of buffalo 
to the national milk production of India and 
Pakistan. In Bangladesh, the concentration of 
buffaloes is higher in the coastal areas and 
northern part of Bangladesh placed second in 
this regards (Huque and Khan, 2017).

Several production system of buffaloes based 
on management practices and feeding system 
are found in Bangladesh (Rahman et al., 
2018; Saadullah, 2012). At the village level, 
production is usually based on a small herd of 
mixed ages and sexes generally for milk and 
breeding purposes. In a semi-intensive 
production system, buffaloes are kept mainly 
for specific purposes, i.e., either for milk or 
for meat production. Larger herd is kept for 
both milk and meat purpose in saline coastal 
areas under extensive system. In the village 
production systems, buffaloes and cattle are 
kept together within the shed at night, and 
spend the daytime household yards for 
feeding and resting. In river basin areas, 
buffaloes are reared under semi-intensive 
system. In this system, buffaloes are kept 
within the shed at night and spend daytime 
for grazing in the Bathan. Besides, a few 
numbers of intensive buffalo farming have 
also been   seen in some institutional herd as 
well as at farmer’s level. Household intensive 
system are very scattered and mainly seen at 
Northern part of Bangladesh, e.g. Dinajpur, 
Rangpur, where, the buffalo feeding is 
supported by intensive irrigated agriculture 
system. Soliman (2007) concluded that the 
national strategies for the irrigated intensive 

agricultural system in developing countries 
should focus less expensive milk production 
from dairy buffaloes that efficiently utilize 
the inexpensive feed resources. The total 
milk yield per lactation and lactation period 
varied among the systems due to availability 
of feed resources, management systems and 
genotypes of buffaloes. The buffalo raised 
under household or semi-intensive system 
produced higher milk than the bathan or 
extensive system. The lactation yield in the 
household farming or semi-intensive system 
and bathan farming or extensive system were 
found 712-799 and 435 L, respectively by 
Faruque et al. (1990) and Uddin et al. (2016). 
Uddin et al. (2016) reported that the average 
age at first heat was between 39 and 40 
months in both household and bathan 
farming. They also noted that the average 
service per conception, gestation length, 
calving interval, and post partum heat period 
were 1.9 and 2.1, 310 and 315 days, 390 and 
420 days and 125 and 130 days, respectively 
in household and bathan buffalo farming. All 
these demonstrated about the productive, 
reproductive performances of dairy buffaloes 
under different management system in 
Bangladesh. Rahman et al. (2017) felt the 
insufficiency about the information on 
intensive buffalo farming system. Rahman 
and Islam (2018) reported very scattered two 
types of intensives buffalo farming in the 
Dinajpur district. However, there are ample 
opportunities to contribute more data on 
buffalo production system in Bangladesh. 
Moreover India, Pakistan, Trinidad, Brazil, 
Italy and some other country have been 
started intensive buffalo farming to increase 
their national milk production (Naher, 2011). 
Therefore, this study was undertaken to know 
the feeding, breeding, management practice 
and associated problems, and productive and 

reproductive performances of dairy buffaloes 
under intensive system of dairy buffalo 
farming in Dinajpur district of Bangladesh.

Materials and Methods
Location of study areas

Considering the availability of buffalo 
farmers and agricultural production system, 
Birganj, Kaharol and Dinajpur sadar 
sub-district under Dinajpur district of 
Bangladesh were selected for this study. 
Some information of these areasis given in 
Table1.

Climate of the study area

Dinajpur district has experienced a hot, wet 
and humid tropical climate. The district has a 
distinct monsoonal season, with an annual 
average temperature of 25°C (77°F) and 
monthly means varying between 18°C (64 
°F) in January and 29°C (84°F) in August.  
Paddy, Maize, wheat and potato are main 
crops (Wikipedia, 2017).

Farmer’s selection

Farmers were selected from the database of 
sub-district Livestock Office of Birganj, 
Kaharole and Dinajpur sadar. They were 
selected randomly from those who had 
experience of dairy buffalo farming and 

having at least one milking buffalo with calf.

Preparation of questionnaire

Structured questionnaire (containing both 
open and closed questions) was developed to 
collect data according to the objectives. 
Variables like productive and reproductive 
performances, feeding, breeding, and 
healthcare and other management practices 
with related problems for dairy buffalo 
farming were considered. Data were 
collected using standard procedure. The 
questionnaire was pre-tested in the selected 
areas and modified accordingly. Farm visit, farm

observation, secondary review, community 
discussion were held in the six months survey 
period from October 2016 to March 2017. 

Variables and data collection

Variables included in this study were 
gestation period, calving interval, lactation 
period, dry period, feeding and management, 
milk production, breeding system and 
profitability. 

Qualitative and quantitative information 
were collected from household yard intensive 
(HYI) and competently intensive (CI) farm. 
Data were collected directly from HYI farms 
through face to face interview. Discussions 

were conducted with 60 farmers rearing 
milking buffalo to validate the information 
gathered from HYI. Discussion was also 
conducted with the cowboys (hired labours) 
that provided additional strength to the 
obtained data. Same was done with two 
completely intensive system (CI) buffalo 
farms (who were rearing buffaloes since 
three decade). 

Problem associated to buffalo farming were 
collected and rechecked with cowboys, 
veterinary field assistant (VFA) and upazilla 
livestock officer (ULO).The study therefore, 
follows the mixed methodology mode of 
Greene et al. (1989) focusing mainly on 
triangulation which can investigate the same 
issue with the same unit of analysis (Mitchell, 
1986).

Milk sample collection and analysis

During the field visit, 15 individual milk 
samples (50 mL/sample) at animal level were 
collected from each type of intensive farms. 
The milk samples were immediately placed 
in a home freezer, transported in an ice box 
and placed in a regular freezer in the Dairy 
Chemistry Laboratory, Department of Dairy 
Science, Bangladesh Agricultural University, 
Mymensingh-2202, Bangladesh until further 
analyses. Milk samples were analyzed for fat, 
protein, lactose, solids-not-fat (SNF), and ash 
content, and Electric Conductivity (EC) by 
auto-milk analyzer (Lacto scan, Ultrasonic 
Milk Analyzer; Model MIA-SLP-60, 
S/N-70148; MILKOTONIC Ltd., Bulgaria 
6000. Starazagora). Before the analysis, milk 
was tempered to 37oC with intermittent 
gentle inversion of the sample tubes.

Identification of the problem matrix

In order to understand the local perceptions 

regarding the problems of dairy buffalo 
farming, a simple proportional pilling tool 
(Catley, 2002) was used with two different 
groups of informant, each consisting of 
sixteen buffalo farmers. The informants were 
asked to think about related problem that 
might have challenged the dairy buffalo 
production. Top five problems were recognized 
by using16 small stones.  

Data Analysis

Descriptive statistics and independent sample 
T-test were done by using SPSS (version 16).

Results and Discussion
Housing system

Most of the houses were made by mud, 
bamboo and straw. At night farmers kept their 
animals in house. During day time, they kept 
the animals in household yard where animals 
took rest and fed straw, grass, water and small 
amount of concentrate under HYI system.  
But buffaloes in CI system were housed for 
the whole day and houses were built up of 
brick and tin.  In the present study 100% 
farmers both in HYI and CI system cared for 
housing of their buffaloes. According to 
Siddiki (2017), 100% of the farmers in 
Subornochar, 80% for Trishal, 70% for 
Bagha and 45% for Lalpur sub-district didn’t 
care about the housing for buffaloes under 
semi-intensive system. This is different from 
the present study; however, the production 
systems are different.  In another study, 
Uddin et al. (2016) observed that dairy 
buffaloes were kept under semi-intensive 
system in the wet season and only 15% 
farmers provided shed having only roof but 
no concrete floor. Akbar et al. (2009) 
mentioned that most of the dairy buffaloes 

were not housed in extensive system of 
bathan areas but buffaloes which were in the 
plain land sometime had an enclosure, only 
roof made by straw or tin without wall and 
floor was always muddy.

Feeding system

The main diet for the buffalo was roughage 
such as natural grass, and paddy straw. The 
green grass fed either fresh as pasture or in     
a cut-and-carry-system. The roughage was 
often supplemented with grains, and/ or other 
concentrates e.g. wheat bran, oil cake, broken 
rice etc. A mix of concentrates, paddy straw, 
local grass and water were provided in the 
manger in HYI system during day time. But 
in night only straw and water were kept in the 
shed. Forage was found insufficient during 
the dry season and abundant during the rainy 
season. 

The available feed ingredients and their 
supply to the dairy buffalo under HYI system 
is presented in Table 2. On fresh basis, rice 
gruel and wheat bran were found to be 
supplied at higher amount (1.53-1.71 kg fresh/ 
buffalo/day) than the other concentrates and 
agro-industrial by-products. But only 12.5% 
of the farmers used rice gruel to fed the dairy 
buffaloes which was one-sixth of the farmers 
used wheat bran in the ration of their dairy 
buffaloes.  Ready feed was the lowest to be 
supplied to the dairy buffaloes followed by 
molasses but equal proportion of farmers 
(25%) used them. Though the supply of 
protein rich ingredient, mustard oil cake was 
less than 0.2 kg, most of the farmers (63%) 
used it. The supply of cooked broken rice was 
4-5 times of mustard oil cake but the 
proportion of users was similar. The supply 
of other concentrate items ranges from 0.14 
to 0.16 kg fresh/buffalo/day and the user 

proportion varies from 25 to 50%.  All of the 
farmers supplied straw to their dairy 
buffaloes but only 50% did so for green 
grass. The supply of paddy straw was almost 
double of the green grass.

Under CI system rice gruel was the major 
feed appeared to be supplied more than the 
other feed followed by wheat bran and 
broken maize. The supply of rice gruel, 
broken maize, mustard oil cake and molasses 
was not influenced by the availability of the 
fodder. On the other hand, the supply of 
wheat bran and cooked broken rice was 
found 0.75 kg and 1 kg more, respectively 
during the lean period than that of the flush 
period.  Supply of green grass was reduced 
by 2.5 times during the lean period compared 
to the flush period which farmers tried to 
compensate by increasing the amount of 
straw by 1.5 times. Ahmed (2006) showed 
that wheat bran, rice polish, pea bran, khesari 
bran, matikalai bran, lentil, sesame oil cake, 
coconut oil cake and mustard oil cake were 
available round the year for dairy animals 
which supports the diversity of feeds in the 
present study. In the rainy and winter 
seasons, some legumes, green grasses were 
grown sporadically in some areas of the 
country and next six months availability of 
green grass becomes very limited. During 
this period, rice straw alone contributes 87% 
of roughage in dairy feed (Tareque, 1991). In 
present study buffalo farmers depends on   
dry roughage (paddy straw) and green     
grass and it mainly determined by seasonal 
phenomenon in those areas. These findings 
are also in line with Tareque, (1991). The dry 
matter intake (DMI) (kg/d) of milking 
buffaloes in different locations (coastal and 
river basin) was varied from 13-15 (kg/d) 
(Siddiki, 2017). The total feed supply also 
varied from 6.4-20.3 kgDM/day/buffalo in 

coastal area under semi-intensive production 
system (Rahman et al., 2018). All these 
support well the findings of the present study 
regarding the total feed supply to the 
buffaloes.

Watering

Water requirements are influenced by many 
factors such as: species of animal, ambient 
temperature, body size, age, level of feed 
intake and daily milk yield (Marai and Haeeb 
2010). Drinking water is the most important 
water source for buffalo for their body 
functions, e.g. maintaining body temperature, 
milk production and blood plasma volume 
(Buffalopedia, 2018). Irrespective of production 
system (HYI and CI), all the farmers (100%) 
provided fresh drinking water to buffalo three 
times a day. Average water intake was 25 – 60 
L under HYI system. Under CI system, the 
water intake was found 15 L more during the 
summer season than that of the winter season 
(45 L). Mullick (1964) reported that the water 
consumption of dairy buffalo is 31.6 and 
46.5L during the winter and summer, 
respectively, supporting the present result. 
All these provide the evidence in favor of a 
greater variation in the water consumption 
based on several different factors as mention 
earlier.

Wallowing and showering 

To keep the body cool and control the 
external parasites, buffaloes show wallowing 
behavior. In absence of water or marshy place 
buffalo behave similar to cattle, seeks shade 
and shower. Table 4 describes the wallowing 
and showering practices for buffaloes in two 
production system. Very few numbers of 
buffaloes (11%) were allowed for wallowing 
at pond or river in summer season under HYI 
system. Under HYI system all farmers 

(100%) provided shower to the buffaloes 
during November to June which was 11% 
less during July to October. Under CI system, 
all farmers provided their buffalo shower on 
household yard, however, frequency of 
showering was different in two different 
season of the year. Buffaloes when enter the 
water, they defecate and/or urinate to 
maintain temperature (buffalopedia, 2018). 
According to buffalo farmers, reduced feed 
intake, skin disease, delay heat and early 
abortion might be occurred in buffalo in 
absence of showering.

Breeding

Almost all the dairy buffaloes (96.3%) 
experienced natural mating under HYI 
system, whereas, artificial insemination

(AI) covered only 3.7% of the dairy buffaloes 
(Table 5). Most of the farmers were facing 
problem to breed their buffaloes during heat. 
As per the buffalo farmers, service of the 
buffalo might be missed due to the low 
number of breeding buffalo bull and long 
distance of AI service provider. Moreover, 
the transport cost (BDT 2500-3000) of 
buffalo in heat to the insemination center 
might impose an additional barrier on timely 
breeding of the dairy buffalo. More than half 
of the farmers used natural service to their 
buffalo in heat at the right time, while 42% of

farmers were unable to inseminate their 
animals in time due to various reasons 
(Uddin et al., 2016). Natural breeding was 
followed in CI system by the herd’s breeding

buffalo bull. A total of 79% buffaloes showed 
heat from early night to early morning. 
Rahman et al. (2018) and Saadullah (2012) 
also observed that most the buffaloes showed 
breeding symptoms during the night which 
agreed with the present results. 

The proportion of natural mating in the dairy 
buffaloes in Dinajpur district is in line with 
the finding of Uddin et al. (2016). They 
stated that the natural mating system was 
practiced by the most of the farmers though 
the number of breeding bull in the herd both 
in household and in bathan farming in 
Bangladesh is very minimum (≈1%). 
Sawarkar et al. (2001) reported that, most of 
the farmers preferred natural service with the 
expectation that it would increase the 
conception rate.

  

Milk production and quality 

Average milk production (L/d/h) according to 
the stage of lactation is shown in Table 6 and 
Table 7 shows the chemical quality of the 

milk. In first stage of lactation (1 – 90 days), 
the buffalo had 2.5 and 4.5 L/d/h more milk 
production than the second stage of lactation 
(91 – 180 days), respectively in HYI and CI 
management system. In both systems, the 
daily per head milk production (L) in second 
stage of lactation was more than double of the 
milk production (L/d/h) in the third stage 
(181 days – drying off) of lactation.

Significant difference was found in total 
solids (p≤0.01), fat (p≤0.001) and protein (p≤
0.01) content but SNF, lactose, ash, pH and 
electrical conductivity of buffalo milk were 
found similar (p>0.05) between two 
management system. Milk quality of 
buffaloes agrees with the report of Ling et al. 
(2013) who found that average milk fat, 
protein, lactose, total solid and non-fat solid

of dairy buffalo were 7.52, 4.32, 5.19, 17.81, 
and 10.11 per cent, respectively in Mang city 
of China. The average value of buffalo milk 
component in the present study was also in 
agreement with the pooled values obtained 

by Nahar et al. (2014) in Bangladesh. In 
another study, Islam et al. (2014) reported a 
lower protein (3.5%) and fat (5.84%) in 
buffalo milk from Bangladesh Livestock 
Research Institute herd than the present study 
but the lactose content is comparable. This 
may be due to different sample handling and 
method used and could explain these 
variations and since lactose present in true 
solution in milk, hence, is minimally affected.

Productive and reproductive characters

Productive and reproductive characters of 
dairy buffaloes under household intensive 
(HYI) and completely intensive (CI) system 
is shown in Table 8. The differences of 
lactation length (d), average milk yield (L/d), 
dry period (d), age at first pregnancy (month) 
and age at first calving (month) were found 
highly significant (p≤0.001) between  the 
management systems. The lactation yield of 
milk under CI system is double of the 
lactation milk yield of the HYI system. In CI 
system, 4 L more milk per day, 29 days of 
more lactation length and 75 days less         
dry period compared to the HYI management

system explains the more lactation yield in CI 
system than the HYI system. The lactation 
yield in the household farming or semi- 
intensive system and bathan farming or 
extensive system were 712-799 L and 435 L, 
respectively (Faruque et al., 1990; Uddin et 
al., 2016) which were much lower than the 
Nili-Ravi buffaloes reported by Mudgal 
(1989), Khan (1995), and ICAR (2000), and 
half of the present findings. Lactation yield of 
our finding is also higher than the findings of 
Hussen (1990), Faruque and Amin (1995). 
Faruque and Amin (1995) found low 
lactation yield of indigenous buffaloes in 
Khulna region (280 L) and Hussen (1990) 
reported 830L milk yield per lactation in 
Tangail which are lower than our findings. In 
our findings, the lactation yield was higher 
possibly attributed to the genotypic factors, 
since cross breed buffaloes are reared in HYI 
and CI system in Dinajpur district which are 
migrated/imported from India.

Compared to the HYI system, the buffaloes 
under CI system – required 34% less service

per conception (p≤0.05), attained pregnancy 
6 months earlier and therefore, gave birth of 
calf 6 months earlier (p≤0.001), had 2 months 
less calving interval and resumed their 
ovarian cyclicity 1 month earlier (p≤0.05). 
The mean values of these variables found in 
the present study are in the comparable range 
of them reported by Karim et al. (2013), 
Faruque et al. (1990) and Shabede et al. 
(2003).

Calf management

Different components of calf management 
are presented in Table 9. At night, calves 
were kept separately on clean dry place at the 
corner of   mother shed.  Most of the farmers 
fed colostrums to new born buffalo calf 
suckling directly from their mother. Buffalo

calves were fed 2-3 L colostrums per day 
maintaining 3-4 hrs intervals in study area in 
both type of system (HYI/CI).  Sharma and 

Mishra (1987) stated that timely feeding of 
colostrums to calves is essential that leads to 
immunity of calves. At the age of one month, 
concentrate mixture (wheat bran, cake; 50-60 
g/h/d) and newly grown soft grass were 
offered to calf. A total of 36% farmers 
provided concentrate mixture just after one 
month of age. Only 13% farmers in HYI 
system provided water in separate manger 
which was mostly seen at CI system. Calf 
mortality was found 8% and 7%, respectively 
in HYI and CI system. Ninety percent 
farmers noticed that diarrhorea and 
pneumonia were common diseases of buffalo 
calf which is similar to the findings of Islam 
et al. (2016) and Tiwari et al. (2007). 

Primary health care

A total of 31% farmers used anthelmintic 
drug for internal parasite for milking buffalo 

but 23% farmers followed vaccination practice 
under HYI system (Table 10).  In CI system 
all farmers used anthelmintic for controlling 
both external and internal parasite and used 
vaccine to their buffaloes. The FMD and HS 
vaccine commonly used for both systems.

Economics of buffalo farming

Yearly expenditure, gross income and net 
income in HYI system were BDT 140000, 
BDT 200000 and BDT 60000, respectively. 
The benefit cost ratio (BCR) was found as 
1.33 in HYI system.  Benefit and cost of 
completely intensive (CI) buffalo farming is 
presented in Table 11. 

Yearly expenditure, gross income and net 
income were BDT 968810, BDT 1220525 
and BDT 251715 respectively in CI system 
farm. Yearly Benefit Cost Ratio (BCR) was 

found as 1.25. Moreover total remaining 
assets were BDT 1060000 which represents 
of present value of buffalo herd of CI system 
(Table 11). Hasan et al. (2016) reported that 
buffalo rearing in the coastal areas of 
Bangladesh was highly profitable. It may be a 
crucial pathway for poverty alleviation. 
Rahman et al. (2008) stated that the benefit 
cost ratio was 1.31, indicating that buffalo 
rearing was profitable in Bangladesh which is 
agreed with the findings of Islam et al. (2017) 
and Siddiki et al. (2017) and also support to 
present study. 

Problems of dairy buffalo production 
system

Problem matrix represented percentage of 
score to assess dairy buffalo-derived 
problems illustrated in Table 12.  

Buffalo farmers identified several problems 
for buffalo production system which lead the 
reason of decreasing buffalo population 
(Table 12). Inadequate knowledge due to lack 
training facilities, high feed price, low milk 
price were the main challenge for dairy 
buffalo production.  Buffalo farmers were 
deprived from milk selling as they were not 
get milk price according to milk fat. 

Milkman was milking from buffalo cow in 
HYI system and they purchased milk from 
farmers. But low milk price (40-42 BDT/L) 
was found in HYI system. Milk sold to local 
market and sweetmeat shop. Some time milk 
man didn’t come to collect milk and farmer 
became looser. They gave money to farm 
owner quarterly or monthly basis. Buffalo 
farmer’s, therefore, depends on middle man 
for pricing of milk in HYI system. But in CI 
system, farmer sold milk directly to 
sweetmeat shop and get relatively   higher 
price (50-55 BDT/L) than HYI system.

Conclusion

The findings of the present study revealed 
that two types of production systems of dairy 

buffaloes under intensive farming were found 
in the drought prone area under Dinajpur 
district. The housing types and management, 
availability of feed resources and its 
utilization, wallowing and showering and 
access to the primary animal health care were 
not similar between these two systems. 
Seasonal influence was found in most of the 
management decision. The productivity and 
milk quality was found better under 
completely intensive system than the 
household yard. The benefit cost ratio (BCR) 
was found profitable in both systems. But 
farmers are facing some problems to rear    
the dairy buffaloes. They indicated “lack      
of knowledge”, “high price of feed” and  
“low milk price” as the main challenges      
for the sustainability of the buffalo farming. 
Government/ NGOs would provide skill 
training to buffalo farmers for improving 
relevant modern knowledge. Improvement of 
market value chain might be helpful to 
minimize the feed cost and will help farmers 
for getting good milk price. So, the future 
perspective could betraining and marketing 
interventions that might be helpful for 
economic sustainability of intensive dairy 
buffalo farmers that would contribute 

significantly in national economy.
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Parameters HYI  CI  Level 
of significance 

Lactation  length (d) 188.67±13.06 217.22±6.18 *** 
Lactation yield (L) 1028±256.68 2001±332.97 *** 
Average milk yield (L/d) 5.46±1.33 9.22±1.56 *** 
Dry period (d) 172.67±22.73 97.22±6.18 *** 
Weaning age (d) 199.33±19.28 190.56±8.81 NS 
Service per conception (number) 2.00±0.58 1.33±0.50 * 
Age at first  pregnancy (month) 35.42±3.48 29.33±0.86 *** 
Age at first calving (month) 45.60±3.60 39.33±0.86 *** 
Calving interval (month) 14.00±1.30 12.89±1.16 * 
Gestation length (month) 10.01±0.17 10.00±0.00 NS 
Post Partum heat period (month) 4.23±0.89 3.44±0.72 * 
HYI, Household Yard Intensive; CI, Completely Intensive;***, Significance at 0.1% level of probability; *, 
Significance at 5% level of probability;NS =Non-significant; values presented as mean±standard deviation 

Table 8. Productive and reproductive traits of dairy buffalo under HYI and CI system 
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Introduction
The farming systems of animal agriculture 
consist of buffaloes (Bubalus bubalis) and 
other livestock resources in Bangladesh. 
Buffalo milk and meat (buffen) is more 
beneficial than that of the cattle. Buffen 
contains 40% less cholesterol, 55% less 
calories, 11% more protein and 10% more 
mineral in comparison to the bovine meat 
(Nanda and Nakao, 2003). Buffalo milk has 
43% less cholesterol, 58% and 40% more 
calcium and protein, respectively than that of 
the cow’s milk. It is also a rich source of iron, 

phosphorus, vitamin A and of course protein 
(Bilal et al., 2006). In addition, Islam et al. 
(2015) reported no allergenic epitopes of 
β-lactoglobulin from Bangladeshi Buffalo 
milk. According to Bilal et al. (2006), Buffen 
is more preferable over the beef for cholesterol 
sanative people. 

There are 1.47 million heads buffaloes in 
Bangladesh (DLS 2016). Though the growth  
trend of buffalo population (2.20%) in recent 
year is relatively higher than that  of the cattle 
(0.44%) but buffalo milk production is not 
contributed significantly to the national milk 

production of Bangladesh (Islam, 2017). 
Total milk production of Bangladesh is about 
9.40 million metric tons per year (MMT) 
against the requirement of 15.29 MMT (DLS 
2018). To address the gap of demand and 
availability of milk, another dairy species e.g. 
buffalo should be prioritized along with 
cattle, considering the contribution of buffalo 
to the national milk production of India and 
Pakistan. In Bangladesh, the concentration of 
buffaloes is higher in the coastal areas and 
northern part of Bangladesh placed second in 
this regards (Huque and Khan, 2017).

Several production system of buffaloes based 
on management practices and feeding system 
are found in Bangladesh (Rahman et al., 
2018; Saadullah, 2012). At the village level, 
production is usually based on a small herd of 
mixed ages and sexes generally for milk and 
breeding purposes. In a semi-intensive 
production system, buffaloes are kept mainly 
for specific purposes, i.e., either for milk or 
for meat production. Larger herd is kept for 
both milk and meat purpose in saline coastal 
areas under extensive system. In the village 
production systems, buffaloes and cattle are 
kept together within the shed at night, and 
spend the daytime household yards for 
feeding and resting. In river basin areas, 
buffaloes are reared under semi-intensive 
system. In this system, buffaloes are kept 
within the shed at night and spend daytime 
for grazing in the Bathan. Besides, a few 
numbers of intensive buffalo farming have 
also been   seen in some institutional herd as 
well as at farmer’s level. Household intensive 
system are very scattered and mainly seen at 
Northern part of Bangladesh, e.g. Dinajpur, 
Rangpur, where, the buffalo feeding is 
supported by intensive irrigated agriculture 
system. Soliman (2007) concluded that the 
national strategies for the irrigated intensive 

agricultural system in developing countries 
should focus less expensive milk production 
from dairy buffaloes that efficiently utilize 
the inexpensive feed resources. The total 
milk yield per lactation and lactation period 
varied among the systems due to availability 
of feed resources, management systems and 
genotypes of buffaloes. The buffalo raised 
under household or semi-intensive system 
produced higher milk than the bathan or 
extensive system. The lactation yield in the 
household farming or semi-intensive system 
and bathan farming or extensive system were 
found 712-799 and 435 L, respectively by 
Faruque et al. (1990) and Uddin et al. (2016). 
Uddin et al. (2016) reported that the average 
age at first heat was between 39 and 40 
months in both household and bathan 
farming. They also noted that the average 
service per conception, gestation length, 
calving interval, and post partum heat period 
were 1.9 and 2.1, 310 and 315 days, 390 and 
420 days and 125 and 130 days, respectively 
in household and bathan buffalo farming. All 
these demonstrated about the productive, 
reproductive performances of dairy buffaloes 
under different management system in 
Bangladesh. Rahman et al. (2017) felt the 
insufficiency about the information on 
intensive buffalo farming system. Rahman 
and Islam (2018) reported very scattered two 
types of intensives buffalo farming in the 
Dinajpur district. However, there are ample 
opportunities to contribute more data on 
buffalo production system in Bangladesh. 
Moreover India, Pakistan, Trinidad, Brazil, 
Italy and some other country have been 
started intensive buffalo farming to increase 
their national milk production (Naher, 2011). 
Therefore, this study was undertaken to know 
the feeding, breeding, management practice 
and associated problems, and productive and 

reproductive performances of dairy buffaloes 
under intensive system of dairy buffalo 
farming in Dinajpur district of Bangladesh.

Materials and Methods
Location of study areas

Considering the availability of buffalo 
farmers and agricultural production system, 
Birganj, Kaharol and Dinajpur sadar 
sub-district under Dinajpur district of 
Bangladesh were selected for this study. 
Some information of these areasis given in 
Table1.

Climate of the study area

Dinajpur district has experienced a hot, wet 
and humid tropical climate. The district has a 
distinct monsoonal season, with an annual 
average temperature of 25°C (77°F) and 
monthly means varying between 18°C (64 
°F) in January and 29°C (84°F) in August.  
Paddy, Maize, wheat and potato are main 
crops (Wikipedia, 2017).

Farmer’s selection

Farmers were selected from the database of 
sub-district Livestock Office of Birganj, 
Kaharole and Dinajpur sadar. They were 
selected randomly from those who had 
experience of dairy buffalo farming and 

having at least one milking buffalo with calf.

Preparation of questionnaire

Structured questionnaire (containing both 
open and closed questions) was developed to 
collect data according to the objectives. 
Variables like productive and reproductive 
performances, feeding, breeding, and 
healthcare and other management practices 
with related problems for dairy buffalo 
farming were considered. Data were 
collected using standard procedure. The 
questionnaire was pre-tested in the selected 
areas and modified accordingly. Farm visit, farm

observation, secondary review, community 
discussion were held in the six months survey 
period from October 2016 to March 2017. 

Variables and data collection

Variables included in this study were 
gestation period, calving interval, lactation 
period, dry period, feeding and management, 
milk production, breeding system and 
profitability. 

Qualitative and quantitative information 
were collected from household yard intensive 
(HYI) and competently intensive (CI) farm. 
Data were collected directly from HYI farms 
through face to face interview. Discussions 

were conducted with 60 farmers rearing 
milking buffalo to validate the information 
gathered from HYI. Discussion was also 
conducted with the cowboys (hired labours) 
that provided additional strength to the 
obtained data. Same was done with two 
completely intensive system (CI) buffalo 
farms (who were rearing buffaloes since 
three decade). 

Problem associated to buffalo farming were 
collected and rechecked with cowboys, 
veterinary field assistant (VFA) and upazilla 
livestock officer (ULO).The study therefore, 
follows the mixed methodology mode of 
Greene et al. (1989) focusing mainly on 
triangulation which can investigate the same 
issue with the same unit of analysis (Mitchell, 
1986).

Milk sample collection and analysis

During the field visit, 15 individual milk 
samples (50 mL/sample) at animal level were 
collected from each type of intensive farms. 
The milk samples were immediately placed 
in a home freezer, transported in an ice box 
and placed in a regular freezer in the Dairy 
Chemistry Laboratory, Department of Dairy 
Science, Bangladesh Agricultural University, 
Mymensingh-2202, Bangladesh until further 
analyses. Milk samples were analyzed for fat, 
protein, lactose, solids-not-fat (SNF), and ash 
content, and Electric Conductivity (EC) by 
auto-milk analyzer (Lacto scan, Ultrasonic 
Milk Analyzer; Model MIA-SLP-60, 
S/N-70148; MILKOTONIC Ltd., Bulgaria 
6000. Starazagora). Before the analysis, milk 
was tempered to 37oC with intermittent 
gentle inversion of the sample tubes.

Identification of the problem matrix

In order to understand the local perceptions 

regarding the problems of dairy buffalo 
farming, a simple proportional pilling tool 
(Catley, 2002) was used with two different 
groups of informant, each consisting of 
sixteen buffalo farmers. The informants were 
asked to think about related problem that 
might have challenged the dairy buffalo 
production. Top five problems were recognized 
by using16 small stones.  

Data Analysis

Descriptive statistics and independent sample 
T-test were done by using SPSS (version 16).

Results and Discussion
Housing system

Most of the houses were made by mud, 
bamboo and straw. At night farmers kept their 
animals in house. During day time, they kept 
the animals in household yard where animals 
took rest and fed straw, grass, water and small 
amount of concentrate under HYI system.  
But buffaloes in CI system were housed for 
the whole day and houses were built up of 
brick and tin.  In the present study 100% 
farmers both in HYI and CI system cared for 
housing of their buffaloes. According to 
Siddiki (2017), 100% of the farmers in 
Subornochar, 80% for Trishal, 70% for 
Bagha and 45% for Lalpur sub-district didn’t 
care about the housing for buffaloes under 
semi-intensive system. This is different from 
the present study; however, the production 
systems are different.  In another study, 
Uddin et al. (2016) observed that dairy 
buffaloes were kept under semi-intensive 
system in the wet season and only 15% 
farmers provided shed having only roof but 
no concrete floor. Akbar et al. (2009) 
mentioned that most of the dairy buffaloes 

were not housed in extensive system of 
bathan areas but buffaloes which were in the 
plain land sometime had an enclosure, only 
roof made by straw or tin without wall and 
floor was always muddy.

Feeding system

The main diet for the buffalo was roughage 
such as natural grass, and paddy straw. The 
green grass fed either fresh as pasture or in     
a cut-and-carry-system. The roughage was 
often supplemented with grains, and/ or other 
concentrates e.g. wheat bran, oil cake, broken 
rice etc. A mix of concentrates, paddy straw, 
local grass and water were provided in the 
manger in HYI system during day time. But 
in night only straw and water were kept in the 
shed. Forage was found insufficient during 
the dry season and abundant during the rainy 
season. 

The available feed ingredients and their 
supply to the dairy buffalo under HYI system 
is presented in Table 2. On fresh basis, rice 
gruel and wheat bran were found to be 
supplied at higher amount (1.53-1.71 kg fresh/ 
buffalo/day) than the other concentrates and 
agro-industrial by-products. But only 12.5% 
of the farmers used rice gruel to fed the dairy 
buffaloes which was one-sixth of the farmers 
used wheat bran in the ration of their dairy 
buffaloes.  Ready feed was the lowest to be 
supplied to the dairy buffaloes followed by 
molasses but equal proportion of farmers 
(25%) used them. Though the supply of 
protein rich ingredient, mustard oil cake was 
less than 0.2 kg, most of the farmers (63%) 
used it. The supply of cooked broken rice was 
4-5 times of mustard oil cake but the 
proportion of users was similar. The supply 
of other concentrate items ranges from 0.14 
to 0.16 kg fresh/buffalo/day and the user 

proportion varies from 25 to 50%.  All of the 
farmers supplied straw to their dairy 
buffaloes but only 50% did so for green 
grass. The supply of paddy straw was almost 
double of the green grass.

Under CI system rice gruel was the major 
feed appeared to be supplied more than the 
other feed followed by wheat bran and 
broken maize. The supply of rice gruel, 
broken maize, mustard oil cake and molasses 
was not influenced by the availability of the 
fodder. On the other hand, the supply of 
wheat bran and cooked broken rice was 
found 0.75 kg and 1 kg more, respectively 
during the lean period than that of the flush 
period.  Supply of green grass was reduced 
by 2.5 times during the lean period compared 
to the flush period which farmers tried to 
compensate by increasing the amount of 
straw by 1.5 times. Ahmed (2006) showed 
that wheat bran, rice polish, pea bran, khesari 
bran, matikalai bran, lentil, sesame oil cake, 
coconut oil cake and mustard oil cake were 
available round the year for dairy animals 
which supports the diversity of feeds in the 
present study. In the rainy and winter 
seasons, some legumes, green grasses were 
grown sporadically in some areas of the 
country and next six months availability of 
green grass becomes very limited. During 
this period, rice straw alone contributes 87% 
of roughage in dairy feed (Tareque, 1991). In 
present study buffalo farmers depends on   
dry roughage (paddy straw) and green     
grass and it mainly determined by seasonal 
phenomenon in those areas. These findings 
are also in line with Tareque, (1991). The dry 
matter intake (DMI) (kg/d) of milking 
buffaloes in different locations (coastal and 
river basin) was varied from 13-15 (kg/d) 
(Siddiki, 2017). The total feed supply also 
varied from 6.4-20.3 kgDM/day/buffalo in 

coastal area under semi-intensive production 
system (Rahman et al., 2018). All these 
support well the findings of the present study 
regarding the total feed supply to the 
buffaloes.

Watering

Water requirements are influenced by many 
factors such as: species of animal, ambient 
temperature, body size, age, level of feed 
intake and daily milk yield (Marai and Haeeb 
2010). Drinking water is the most important 
water source for buffalo for their body 
functions, e.g. maintaining body temperature, 
milk production and blood plasma volume 
(Buffalopedia, 2018). Irrespective of production 
system (HYI and CI), all the farmers (100%) 
provided fresh drinking water to buffalo three 
times a day. Average water intake was 25 – 60 
L under HYI system. Under CI system, the 
water intake was found 15 L more during the 
summer season than that of the winter season 
(45 L). Mullick (1964) reported that the water 
consumption of dairy buffalo is 31.6 and 
46.5L during the winter and summer, 
respectively, supporting the present result. 
All these provide the evidence in favor of a 
greater variation in the water consumption 
based on several different factors as mention 
earlier.

Wallowing and showering 

To keep the body cool and control the 
external parasites, buffaloes show wallowing 
behavior. In absence of water or marshy place 
buffalo behave similar to cattle, seeks shade 
and shower. Table 4 describes the wallowing 
and showering practices for buffaloes in two 
production system. Very few numbers of 
buffaloes (11%) were allowed for wallowing 
at pond or river in summer season under HYI 
system. Under HYI system all farmers 

(100%) provided shower to the buffaloes 
during November to June which was 11% 
less during July to October. Under CI system, 
all farmers provided their buffalo shower on 
household yard, however, frequency of 
showering was different in two different 
season of the year. Buffaloes when enter the 
water, they defecate and/or urinate to 
maintain temperature (buffalopedia, 2018). 
According to buffalo farmers, reduced feed 
intake, skin disease, delay heat and early 
abortion might be occurred in buffalo in 
absence of showering.

Breeding

Almost all the dairy buffaloes (96.3%) 
experienced natural mating under HYI 
system, whereas, artificial insemination

(AI) covered only 3.7% of the dairy buffaloes 
(Table 5). Most of the farmers were facing 
problem to breed their buffaloes during heat. 
As per the buffalo farmers, service of the 
buffalo might be missed due to the low 
number of breeding buffalo bull and long 
distance of AI service provider. Moreover, 
the transport cost (BDT 2500-3000) of 
buffalo in heat to the insemination center 
might impose an additional barrier on timely 
breeding of the dairy buffalo. More than half 
of the farmers used natural service to their 
buffalo in heat at the right time, while 42% of

farmers were unable to inseminate their 
animals in time due to various reasons 
(Uddin et al., 2016). Natural breeding was 
followed in CI system by the herd’s breeding

buffalo bull. A total of 79% buffaloes showed 
heat from early night to early morning. 
Rahman et al. (2018) and Saadullah (2012) 
also observed that most the buffaloes showed 
breeding symptoms during the night which 
agreed with the present results. 

The proportion of natural mating in the dairy 
buffaloes in Dinajpur district is in line with 
the finding of Uddin et al. (2016). They 
stated that the natural mating system was 
practiced by the most of the farmers though 
the number of breeding bull in the herd both 
in household and in bathan farming in 
Bangladesh is very minimum (≈1%). 
Sawarkar et al. (2001) reported that, most of 
the farmers preferred natural service with the 
expectation that it would increase the 
conception rate.

  

Milk production and quality 

Average milk production (L/d/h) according to 
the stage of lactation is shown in Table 6 and 
Table 7 shows the chemical quality of the 

milk. In first stage of lactation (1 – 90 days), 
the buffalo had 2.5 and 4.5 L/d/h more milk 
production than the second stage of lactation 
(91 – 180 days), respectively in HYI and CI 
management system. In both systems, the 
daily per head milk production (L) in second 
stage of lactation was more than double of the 
milk production (L/d/h) in the third stage 
(181 days – drying off) of lactation.

Significant difference was found in total 
solids (p≤0.01), fat (p≤0.001) and protein (p≤
0.01) content but SNF, lactose, ash, pH and 
electrical conductivity of buffalo milk were 
found similar (p>0.05) between two 
management system. Milk quality of 
buffaloes agrees with the report of Ling et al. 
(2013) who found that average milk fat, 
protein, lactose, total solid and non-fat solid

of dairy buffalo were 7.52, 4.32, 5.19, 17.81, 
and 10.11 per cent, respectively in Mang city 
of China. The average value of buffalo milk 
component in the present study was also in 
agreement with the pooled values obtained 

by Nahar et al. (2014) in Bangladesh. In 
another study, Islam et al. (2014) reported a 
lower protein (3.5%) and fat (5.84%) in 
buffalo milk from Bangladesh Livestock 
Research Institute herd than the present study 
but the lactose content is comparable. This 
may be due to different sample handling and 
method used and could explain these 
variations and since lactose present in true 
solution in milk, hence, is minimally affected.

Productive and reproductive characters

Productive and reproductive characters of 
dairy buffaloes under household intensive 
(HYI) and completely intensive (CI) system 
is shown in Table 8. The differences of 
lactation length (d), average milk yield (L/d), 
dry period (d), age at first pregnancy (month) 
and age at first calving (month) were found 
highly significant (p≤0.001) between  the 
management systems. The lactation yield of 
milk under CI system is double of the 
lactation milk yield of the HYI system. In CI 
system, 4 L more milk per day, 29 days of 
more lactation length and 75 days less         
dry period compared to the HYI management

system explains the more lactation yield in CI 
system than the HYI system. The lactation 
yield in the household farming or semi- 
intensive system and bathan farming or 
extensive system were 712-799 L and 435 L, 
respectively (Faruque et al., 1990; Uddin et 
al., 2016) which were much lower than the 
Nili-Ravi buffaloes reported by Mudgal 
(1989), Khan (1995), and ICAR (2000), and 
half of the present findings. Lactation yield of 
our finding is also higher than the findings of 
Hussen (1990), Faruque and Amin (1995). 
Faruque and Amin (1995) found low 
lactation yield of indigenous buffaloes in 
Khulna region (280 L) and Hussen (1990) 
reported 830L milk yield per lactation in 
Tangail which are lower than our findings. In 
our findings, the lactation yield was higher 
possibly attributed to the genotypic factors, 
since cross breed buffaloes are reared in HYI 
and CI system in Dinajpur district which are 
migrated/imported from India.

Compared to the HYI system, the buffaloes 
under CI system – required 34% less service

per conception (p≤0.05), attained pregnancy 
6 months earlier and therefore, gave birth of 
calf 6 months earlier (p≤0.001), had 2 months 
less calving interval and resumed their 
ovarian cyclicity 1 month earlier (p≤0.05). 
The mean values of these variables found in 
the present study are in the comparable range 
of them reported by Karim et al. (2013), 
Faruque et al. (1990) and Shabede et al. 
(2003).

Calf management

Different components of calf management 
are presented in Table 9. At night, calves 
were kept separately on clean dry place at the 
corner of   mother shed.  Most of the farmers 
fed colostrums to new born buffalo calf 
suckling directly from their mother. Buffalo

calves were fed 2-3 L colostrums per day 
maintaining 3-4 hrs intervals in study area in 
both type of system (HYI/CI).  Sharma and 

Mishra (1987) stated that timely feeding of 
colostrums to calves is essential that leads to 
immunity of calves. At the age of one month, 
concentrate mixture (wheat bran, cake; 50-60 
g/h/d) and newly grown soft grass were 
offered to calf. A total of 36% farmers 
provided concentrate mixture just after one 
month of age. Only 13% farmers in HYI 
system provided water in separate manger 
which was mostly seen at CI system. Calf 
mortality was found 8% and 7%, respectively 
in HYI and CI system. Ninety percent 
farmers noticed that diarrhorea and 
pneumonia were common diseases of buffalo 
calf which is similar to the findings of Islam 
et al. (2016) and Tiwari et al. (2007). 

Primary health care

A total of 31% farmers used anthelmintic 
drug for internal parasite for milking buffalo 

but 23% farmers followed vaccination practice 
under HYI system (Table 10).  In CI system 
all farmers used anthelmintic for controlling 
both external and internal parasite and used 
vaccine to their buffaloes. The FMD and HS 
vaccine commonly used for both systems.

Economics of buffalo farming

Yearly expenditure, gross income and net 
income in HYI system were BDT 140000, 
BDT 200000 and BDT 60000, respectively. 
The benefit cost ratio (BCR) was found as 
1.33 in HYI system.  Benefit and cost of 
completely intensive (CI) buffalo farming is 
presented in Table 11. 

Yearly expenditure, gross income and net 
income were BDT 968810, BDT 1220525 
and BDT 251715 respectively in CI system 
farm. Yearly Benefit Cost Ratio (BCR) was 

found as 1.25. Moreover total remaining 
assets were BDT 1060000 which represents 
of present value of buffalo herd of CI system 
(Table 11). Hasan et al. (2016) reported that 
buffalo rearing in the coastal areas of 
Bangladesh was highly profitable. It may be a 
crucial pathway for poverty alleviation. 
Rahman et al. (2008) stated that the benefit 
cost ratio was 1.31, indicating that buffalo 
rearing was profitable in Bangladesh which is 
agreed with the findings of Islam et al. (2017) 
and Siddiki et al. (2017) and also support to 
present study. 

Problems of dairy buffalo production 
system

Problem matrix represented percentage of 
score to assess dairy buffalo-derived 
problems illustrated in Table 12.  

Buffalo farmers identified several problems 
for buffalo production system which lead the 
reason of decreasing buffalo population 
(Table 12). Inadequate knowledge due to lack 
training facilities, high feed price, low milk 
price were the main challenge for dairy 
buffalo production.  Buffalo farmers were 
deprived from milk selling as they were not 
get milk price according to milk fat. 

Milkman was milking from buffalo cow in 
HYI system and they purchased milk from 
farmers. But low milk price (40-42 BDT/L) 
was found in HYI system. Milk sold to local 
market and sweetmeat shop. Some time milk 
man didn’t come to collect milk and farmer 
became looser. They gave money to farm 
owner quarterly or monthly basis. Buffalo 
farmer’s, therefore, depends on middle man 
for pricing of milk in HYI system. But in CI 
system, farmer sold milk directly to 
sweetmeat shop and get relatively   higher 
price (50-55 BDT/L) than HYI system.

Conclusion

The findings of the present study revealed 
that two types of production systems of dairy 

buffaloes under intensive farming were found 
in the drought prone area under Dinajpur 
district. The housing types and management, 
availability of feed resources and its 
utilization, wallowing and showering and 
access to the primary animal health care were 
not similar between these two systems. 
Seasonal influence was found in most of the 
management decision. The productivity and 
milk quality was found better under 
completely intensive system than the 
household yard. The benefit cost ratio (BCR) 
was found profitable in both systems. But 
farmers are facing some problems to rear    
the dairy buffaloes. They indicated “lack      
of knowledge”, “high price of feed” and  
“low milk price” as the main challenges      
for the sustainability of the buffalo farming. 
Government/ NGOs would provide skill 
training to buffalo farmers for improving 
relevant modern knowledge. Improvement of 
market value chain might be helpful to 
minimize the feed cost and will help farmers 
for getting good milk price. So, the future 
perspective could betraining and marketing 
interventions that might be helpful for 
economic sustainability of intensive dairy 
buffalo farmers that would contribute 

significantly in national economy.
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Parameters Values  

Colostrums feeding (% of farmer) 100 
Average amount of colostrums feeding (L/d) 2.33±1.08 
Average  of interval of colostrums feeding (hrs) 3.55±1.12 
Providing water by separate manger (% of farmer)  13 
Providing concentrate mixture, one month age  (% of farmer) 36 
Amount of concentrate mixture (g/d)  50-60 
Calf mortality (%) under HYI 8 
Calf mortality (%) under CI 7 

Table 9. Calf management practices in Dinajpur district 

 

Parameters Values  

Use of  anthelmintic under HYI 31% 
Use of  anthelmintic under CI 100% 
Use of  vaccine  under HYI 23% 
Use of  vaccine (FMD and HS) under CI 100% 

 Table 10. Primary health care under Dinajpur district 
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Introduction
The farming systems of animal agriculture 
consist of buffaloes (Bubalus bubalis) and 
other livestock resources in Bangladesh. 
Buffalo milk and meat (buffen) is more 
beneficial than that of the cattle. Buffen 
contains 40% less cholesterol, 55% less 
calories, 11% more protein and 10% more 
mineral in comparison to the bovine meat 
(Nanda and Nakao, 2003). Buffalo milk has 
43% less cholesterol, 58% and 40% more 
calcium and protein, respectively than that of 
the cow’s milk. It is also a rich source of iron, 

phosphorus, vitamin A and of course protein 
(Bilal et al., 2006). In addition, Islam et al. 
(2015) reported no allergenic epitopes of 
β-lactoglobulin from Bangladeshi Buffalo 
milk. According to Bilal et al. (2006), Buffen 
is more preferable over the beef for cholesterol 
sanative people. 

There are 1.47 million heads buffaloes in 
Bangladesh (DLS 2016). Though the growth  
trend of buffalo population (2.20%) in recent 
year is relatively higher than that  of the cattle 
(0.44%) but buffalo milk production is not 
contributed significantly to the national milk 

production of Bangladesh (Islam, 2017). 
Total milk production of Bangladesh is about 
9.40 million metric tons per year (MMT) 
against the requirement of 15.29 MMT (DLS 
2018). To address the gap of demand and 
availability of milk, another dairy species e.g. 
buffalo should be prioritized along with 
cattle, considering the contribution of buffalo 
to the national milk production of India and 
Pakistan. In Bangladesh, the concentration of 
buffaloes is higher in the coastal areas and 
northern part of Bangladesh placed second in 
this regards (Huque and Khan, 2017).

Several production system of buffaloes based 
on management practices and feeding system 
are found in Bangladesh (Rahman et al., 
2018; Saadullah, 2012). At the village level, 
production is usually based on a small herd of 
mixed ages and sexes generally for milk and 
breeding purposes. In a semi-intensive 
production system, buffaloes are kept mainly 
for specific purposes, i.e., either for milk or 
for meat production. Larger herd is kept for 
both milk and meat purpose in saline coastal 
areas under extensive system. In the village 
production systems, buffaloes and cattle are 
kept together within the shed at night, and 
spend the daytime household yards for 
feeding and resting. In river basin areas, 
buffaloes are reared under semi-intensive 
system. In this system, buffaloes are kept 
within the shed at night and spend daytime 
for grazing in the Bathan. Besides, a few 
numbers of intensive buffalo farming have 
also been   seen in some institutional herd as 
well as at farmer’s level. Household intensive 
system are very scattered and mainly seen at 
Northern part of Bangladesh, e.g. Dinajpur, 
Rangpur, where, the buffalo feeding is 
supported by intensive irrigated agriculture 
system. Soliman (2007) concluded that the 
national strategies for the irrigated intensive 

agricultural system in developing countries 
should focus less expensive milk production 
from dairy buffaloes that efficiently utilize 
the inexpensive feed resources. The total 
milk yield per lactation and lactation period 
varied among the systems due to availability 
of feed resources, management systems and 
genotypes of buffaloes. The buffalo raised 
under household or semi-intensive system 
produced higher milk than the bathan or 
extensive system. The lactation yield in the 
household farming or semi-intensive system 
and bathan farming or extensive system were 
found 712-799 and 435 L, respectively by 
Faruque et al. (1990) and Uddin et al. (2016). 
Uddin et al. (2016) reported that the average 
age at first heat was between 39 and 40 
months in both household and bathan 
farming. They also noted that the average 
service per conception, gestation length, 
calving interval, and post partum heat period 
were 1.9 and 2.1, 310 and 315 days, 390 and 
420 days and 125 and 130 days, respectively 
in household and bathan buffalo farming. All 
these demonstrated about the productive, 
reproductive performances of dairy buffaloes 
under different management system in 
Bangladesh. Rahman et al. (2017) felt the 
insufficiency about the information on 
intensive buffalo farming system. Rahman 
and Islam (2018) reported very scattered two 
types of intensives buffalo farming in the 
Dinajpur district. However, there are ample 
opportunities to contribute more data on 
buffalo production system in Bangladesh. 
Moreover India, Pakistan, Trinidad, Brazil, 
Italy and some other country have been 
started intensive buffalo farming to increase 
their national milk production (Naher, 2011). 
Therefore, this study was undertaken to know 
the feeding, breeding, management practice 
and associated problems, and productive and 

reproductive performances of dairy buffaloes 
under intensive system of dairy buffalo 
farming in Dinajpur district of Bangladesh.

Materials and Methods
Location of study areas

Considering the availability of buffalo 
farmers and agricultural production system, 
Birganj, Kaharol and Dinajpur sadar 
sub-district under Dinajpur district of 
Bangladesh were selected for this study. 
Some information of these areasis given in 
Table1.

Climate of the study area

Dinajpur district has experienced a hot, wet 
and humid tropical climate. The district has a 
distinct monsoonal season, with an annual 
average temperature of 25°C (77°F) and 
monthly means varying between 18°C (64 
°F) in January and 29°C (84°F) in August.  
Paddy, Maize, wheat and potato are main 
crops (Wikipedia, 2017).

Farmer’s selection

Farmers were selected from the database of 
sub-district Livestock Office of Birganj, 
Kaharole and Dinajpur sadar. They were 
selected randomly from those who had 
experience of dairy buffalo farming and 

having at least one milking buffalo with calf.

Preparation of questionnaire

Structured questionnaire (containing both 
open and closed questions) was developed to 
collect data according to the objectives. 
Variables like productive and reproductive 
performances, feeding, breeding, and 
healthcare and other management practices 
with related problems for dairy buffalo 
farming were considered. Data were 
collected using standard procedure. The 
questionnaire was pre-tested in the selected 
areas and modified accordingly. Farm visit, farm

observation, secondary review, community 
discussion were held in the six months survey 
period from October 2016 to March 2017. 

Variables and data collection

Variables included in this study were 
gestation period, calving interval, lactation 
period, dry period, feeding and management, 
milk production, breeding system and 
profitability. 

Qualitative and quantitative information 
were collected from household yard intensive 
(HYI) and competently intensive (CI) farm. 
Data were collected directly from HYI farms 
through face to face interview. Discussions 

were conducted with 60 farmers rearing 
milking buffalo to validate the information 
gathered from HYI. Discussion was also 
conducted with the cowboys (hired labours) 
that provided additional strength to the 
obtained data. Same was done with two 
completely intensive system (CI) buffalo 
farms (who were rearing buffaloes since 
three decade). 

Problem associated to buffalo farming were 
collected and rechecked with cowboys, 
veterinary field assistant (VFA) and upazilla 
livestock officer (ULO).The study therefore, 
follows the mixed methodology mode of 
Greene et al. (1989) focusing mainly on 
triangulation which can investigate the same 
issue with the same unit of analysis (Mitchell, 
1986).

Milk sample collection and analysis

During the field visit, 15 individual milk 
samples (50 mL/sample) at animal level were 
collected from each type of intensive farms. 
The milk samples were immediately placed 
in a home freezer, transported in an ice box 
and placed in a regular freezer in the Dairy 
Chemistry Laboratory, Department of Dairy 
Science, Bangladesh Agricultural University, 
Mymensingh-2202, Bangladesh until further 
analyses. Milk samples were analyzed for fat, 
protein, lactose, solids-not-fat (SNF), and ash 
content, and Electric Conductivity (EC) by 
auto-milk analyzer (Lacto scan, Ultrasonic 
Milk Analyzer; Model MIA-SLP-60, 
S/N-70148; MILKOTONIC Ltd., Bulgaria 
6000. Starazagora). Before the analysis, milk 
was tempered to 37oC with intermittent 
gentle inversion of the sample tubes.

Identification of the problem matrix

In order to understand the local perceptions 

regarding the problems of dairy buffalo 
farming, a simple proportional pilling tool 
(Catley, 2002) was used with two different 
groups of informant, each consisting of 
sixteen buffalo farmers. The informants were 
asked to think about related problem that 
might have challenged the dairy buffalo 
production. Top five problems were recognized 
by using16 small stones.  

Data Analysis

Descriptive statistics and independent sample 
T-test were done by using SPSS (version 16).

Results and Discussion
Housing system

Most of the houses were made by mud, 
bamboo and straw. At night farmers kept their 
animals in house. During day time, they kept 
the animals in household yard where animals 
took rest and fed straw, grass, water and small 
amount of concentrate under HYI system.  
But buffaloes in CI system were housed for 
the whole day and houses were built up of 
brick and tin.  In the present study 100% 
farmers both in HYI and CI system cared for 
housing of their buffaloes. According to 
Siddiki (2017), 100% of the farmers in 
Subornochar, 80% for Trishal, 70% for 
Bagha and 45% for Lalpur sub-district didn’t 
care about the housing for buffaloes under 
semi-intensive system. This is different from 
the present study; however, the production 
systems are different.  In another study, 
Uddin et al. (2016) observed that dairy 
buffaloes were kept under semi-intensive 
system in the wet season and only 15% 
farmers provided shed having only roof but 
no concrete floor. Akbar et al. (2009) 
mentioned that most of the dairy buffaloes 

were not housed in extensive system of 
bathan areas but buffaloes which were in the 
plain land sometime had an enclosure, only 
roof made by straw or tin without wall and 
floor was always muddy.

Feeding system

The main diet for the buffalo was roughage 
such as natural grass, and paddy straw. The 
green grass fed either fresh as pasture or in     
a cut-and-carry-system. The roughage was 
often supplemented with grains, and/ or other 
concentrates e.g. wheat bran, oil cake, broken 
rice etc. A mix of concentrates, paddy straw, 
local grass and water were provided in the 
manger in HYI system during day time. But 
in night only straw and water were kept in the 
shed. Forage was found insufficient during 
the dry season and abundant during the rainy 
season. 

The available feed ingredients and their 
supply to the dairy buffalo under HYI system 
is presented in Table 2. On fresh basis, rice 
gruel and wheat bran were found to be 
supplied at higher amount (1.53-1.71 kg fresh/ 
buffalo/day) than the other concentrates and 
agro-industrial by-products. But only 12.5% 
of the farmers used rice gruel to fed the dairy 
buffaloes which was one-sixth of the farmers 
used wheat bran in the ration of their dairy 
buffaloes.  Ready feed was the lowest to be 
supplied to the dairy buffaloes followed by 
molasses but equal proportion of farmers 
(25%) used them. Though the supply of 
protein rich ingredient, mustard oil cake was 
less than 0.2 kg, most of the farmers (63%) 
used it. The supply of cooked broken rice was 
4-5 times of mustard oil cake but the 
proportion of users was similar. The supply 
of other concentrate items ranges from 0.14 
to 0.16 kg fresh/buffalo/day and the user 

proportion varies from 25 to 50%.  All of the 
farmers supplied straw to their dairy 
buffaloes but only 50% did so for green 
grass. The supply of paddy straw was almost 
double of the green grass.

Under CI system rice gruel was the major 
feed appeared to be supplied more than the 
other feed followed by wheat bran and 
broken maize. The supply of rice gruel, 
broken maize, mustard oil cake and molasses 
was not influenced by the availability of the 
fodder. On the other hand, the supply of 
wheat bran and cooked broken rice was 
found 0.75 kg and 1 kg more, respectively 
during the lean period than that of the flush 
period.  Supply of green grass was reduced 
by 2.5 times during the lean period compared 
to the flush period which farmers tried to 
compensate by increasing the amount of 
straw by 1.5 times. Ahmed (2006) showed 
that wheat bran, rice polish, pea bran, khesari 
bran, matikalai bran, lentil, sesame oil cake, 
coconut oil cake and mustard oil cake were 
available round the year for dairy animals 
which supports the diversity of feeds in the 
present study. In the rainy and winter 
seasons, some legumes, green grasses were 
grown sporadically in some areas of the 
country and next six months availability of 
green grass becomes very limited. During 
this period, rice straw alone contributes 87% 
of roughage in dairy feed (Tareque, 1991). In 
present study buffalo farmers depends on   
dry roughage (paddy straw) and green     
grass and it mainly determined by seasonal 
phenomenon in those areas. These findings 
are also in line with Tareque, (1991). The dry 
matter intake (DMI) (kg/d) of milking 
buffaloes in different locations (coastal and 
river basin) was varied from 13-15 (kg/d) 
(Siddiki, 2017). The total feed supply also 
varied from 6.4-20.3 kgDM/day/buffalo in 

coastal area under semi-intensive production 
system (Rahman et al., 2018). All these 
support well the findings of the present study 
regarding the total feed supply to the 
buffaloes.

Watering

Water requirements are influenced by many 
factors such as: species of animal, ambient 
temperature, body size, age, level of feed 
intake and daily milk yield (Marai and Haeeb 
2010). Drinking water is the most important 
water source for buffalo for their body 
functions, e.g. maintaining body temperature, 
milk production and blood plasma volume 
(Buffalopedia, 2018). Irrespective of production 
system (HYI and CI), all the farmers (100%) 
provided fresh drinking water to buffalo three 
times a day. Average water intake was 25 – 60 
L under HYI system. Under CI system, the 
water intake was found 15 L more during the 
summer season than that of the winter season 
(45 L). Mullick (1964) reported that the water 
consumption of dairy buffalo is 31.6 and 
46.5L during the winter and summer, 
respectively, supporting the present result. 
All these provide the evidence in favor of a 
greater variation in the water consumption 
based on several different factors as mention 
earlier.

Wallowing and showering 

To keep the body cool and control the 
external parasites, buffaloes show wallowing 
behavior. In absence of water or marshy place 
buffalo behave similar to cattle, seeks shade 
and shower. Table 4 describes the wallowing 
and showering practices for buffaloes in two 
production system. Very few numbers of 
buffaloes (11%) were allowed for wallowing 
at pond or river in summer season under HYI 
system. Under HYI system all farmers 

(100%) provided shower to the buffaloes 
during November to June which was 11% 
less during July to October. Under CI system, 
all farmers provided their buffalo shower on 
household yard, however, frequency of 
showering was different in two different 
season of the year. Buffaloes when enter the 
water, they defecate and/or urinate to 
maintain temperature (buffalopedia, 2018). 
According to buffalo farmers, reduced feed 
intake, skin disease, delay heat and early 
abortion might be occurred in buffalo in 
absence of showering.

Breeding

Almost all the dairy buffaloes (96.3%) 
experienced natural mating under HYI 
system, whereas, artificial insemination

(AI) covered only 3.7% of the dairy buffaloes 
(Table 5). Most of the farmers were facing 
problem to breed their buffaloes during heat. 
As per the buffalo farmers, service of the 
buffalo might be missed due to the low 
number of breeding buffalo bull and long 
distance of AI service provider. Moreover, 
the transport cost (BDT 2500-3000) of 
buffalo in heat to the insemination center 
might impose an additional barrier on timely 
breeding of the dairy buffalo. More than half 
of the farmers used natural service to their 
buffalo in heat at the right time, while 42% of

farmers were unable to inseminate their 
animals in time due to various reasons 
(Uddin et al., 2016). Natural breeding was 
followed in CI system by the herd’s breeding

buffalo bull. A total of 79% buffaloes showed 
heat from early night to early morning. 
Rahman et al. (2018) and Saadullah (2012) 
also observed that most the buffaloes showed 
breeding symptoms during the night which 
agreed with the present results. 

The proportion of natural mating in the dairy 
buffaloes in Dinajpur district is in line with 
the finding of Uddin et al. (2016). They 
stated that the natural mating system was 
practiced by the most of the farmers though 
the number of breeding bull in the herd both 
in household and in bathan farming in 
Bangladesh is very minimum (≈1%). 
Sawarkar et al. (2001) reported that, most of 
the farmers preferred natural service with the 
expectation that it would increase the 
conception rate.

  

Milk production and quality 

Average milk production (L/d/h) according to 
the stage of lactation is shown in Table 6 and 
Table 7 shows the chemical quality of the 

milk. In first stage of lactation (1 – 90 days), 
the buffalo had 2.5 and 4.5 L/d/h more milk 
production than the second stage of lactation 
(91 – 180 days), respectively in HYI and CI 
management system. In both systems, the 
daily per head milk production (L) in second 
stage of lactation was more than double of the 
milk production (L/d/h) in the third stage 
(181 days – drying off) of lactation.

Significant difference was found in total 
solids (p≤0.01), fat (p≤0.001) and protein (p≤
0.01) content but SNF, lactose, ash, pH and 
electrical conductivity of buffalo milk were 
found similar (p>0.05) between two 
management system. Milk quality of 
buffaloes agrees with the report of Ling et al. 
(2013) who found that average milk fat, 
protein, lactose, total solid and non-fat solid

of dairy buffalo were 7.52, 4.32, 5.19, 17.81, 
and 10.11 per cent, respectively in Mang city 
of China. The average value of buffalo milk 
component in the present study was also in 
agreement with the pooled values obtained 

by Nahar et al. (2014) in Bangladesh. In 
another study, Islam et al. (2014) reported a 
lower protein (3.5%) and fat (5.84%) in 
buffalo milk from Bangladesh Livestock 
Research Institute herd than the present study 
but the lactose content is comparable. This 
may be due to different sample handling and 
method used and could explain these 
variations and since lactose present in true 
solution in milk, hence, is minimally affected.

Productive and reproductive characters

Productive and reproductive characters of 
dairy buffaloes under household intensive 
(HYI) and completely intensive (CI) system 
is shown in Table 8. The differences of 
lactation length (d), average milk yield (L/d), 
dry period (d), age at first pregnancy (month) 
and age at first calving (month) were found 
highly significant (p≤0.001) between  the 
management systems. The lactation yield of 
milk under CI system is double of the 
lactation milk yield of the HYI system. In CI 
system, 4 L more milk per day, 29 days of 
more lactation length and 75 days less         
dry period compared to the HYI management

system explains the more lactation yield in CI 
system than the HYI system. The lactation 
yield in the household farming or semi- 
intensive system and bathan farming or 
extensive system were 712-799 L and 435 L, 
respectively (Faruque et al., 1990; Uddin et 
al., 2016) which were much lower than the 
Nili-Ravi buffaloes reported by Mudgal 
(1989), Khan (1995), and ICAR (2000), and 
half of the present findings. Lactation yield of 
our finding is also higher than the findings of 
Hussen (1990), Faruque and Amin (1995). 
Faruque and Amin (1995) found low 
lactation yield of indigenous buffaloes in 
Khulna region (280 L) and Hussen (1990) 
reported 830L milk yield per lactation in 
Tangail which are lower than our findings. In 
our findings, the lactation yield was higher 
possibly attributed to the genotypic factors, 
since cross breed buffaloes are reared in HYI 
and CI system in Dinajpur district which are 
migrated/imported from India.

Compared to the HYI system, the buffaloes 
under CI system – required 34% less service

per conception (p≤0.05), attained pregnancy 
6 months earlier and therefore, gave birth of 
calf 6 months earlier (p≤0.001), had 2 months 
less calving interval and resumed their 
ovarian cyclicity 1 month earlier (p≤0.05). 
The mean values of these variables found in 
the present study are in the comparable range 
of them reported by Karim et al. (2013), 
Faruque et al. (1990) and Shabede et al. 
(2003).

Calf management

Different components of calf management 
are presented in Table 9. At night, calves 
were kept separately on clean dry place at the 
corner of   mother shed.  Most of the farmers 
fed colostrums to new born buffalo calf 
suckling directly from their mother. Buffalo

calves were fed 2-3 L colostrums per day 
maintaining 3-4 hrs intervals in study area in 
both type of system (HYI/CI).  Sharma and 

Mishra (1987) stated that timely feeding of 
colostrums to calves is essential that leads to 
immunity of calves. At the age of one month, 
concentrate mixture (wheat bran, cake; 50-60 
g/h/d) and newly grown soft grass were 
offered to calf. A total of 36% farmers 
provided concentrate mixture just after one 
month of age. Only 13% farmers in HYI 
system provided water in separate manger 
which was mostly seen at CI system. Calf 
mortality was found 8% and 7%, respectively 
in HYI and CI system. Ninety percent 
farmers noticed that diarrhorea and 
pneumonia were common diseases of buffalo 
calf which is similar to the findings of Islam 
et al. (2016) and Tiwari et al. (2007). 

Primary health care

A total of 31% farmers used anthelmintic 
drug for internal parasite for milking buffalo 

but 23% farmers followed vaccination practice 
under HYI system (Table 10).  In CI system 
all farmers used anthelmintic for controlling 
both external and internal parasite and used 
vaccine to their buffaloes. The FMD and HS 
vaccine commonly used for both systems.

Economics of buffalo farming

Yearly expenditure, gross income and net 
income in HYI system were BDT 140000, 
BDT 200000 and BDT 60000, respectively. 
The benefit cost ratio (BCR) was found as 
1.33 in HYI system.  Benefit and cost of 
completely intensive (CI) buffalo farming is 
presented in Table 11. 

Yearly expenditure, gross income and net 
income were BDT 968810, BDT 1220525 
and BDT 251715 respectively in CI system 
farm. Yearly Benefit Cost Ratio (BCR) was 

found as 1.25. Moreover total remaining 
assets were BDT 1060000 which represents 
of present value of buffalo herd of CI system 
(Table 11). Hasan et al. (2016) reported that 
buffalo rearing in the coastal areas of 
Bangladesh was highly profitable. It may be a 
crucial pathway for poverty alleviation. 
Rahman et al. (2008) stated that the benefit 
cost ratio was 1.31, indicating that buffalo 
rearing was profitable in Bangladesh which is 
agreed with the findings of Islam et al. (2017) 
and Siddiki et al. (2017) and also support to 
present study. 

Problems of dairy buffalo production 
system

Problem matrix represented percentage of 
score to assess dairy buffalo-derived 
problems illustrated in Table 12.  

Buffalo farmers identified several problems 
for buffalo production system which lead the 
reason of decreasing buffalo population 
(Table 12). Inadequate knowledge due to lack 
training facilities, high feed price, low milk 
price were the main challenge for dairy 
buffalo production.  Buffalo farmers were 
deprived from milk selling as they were not 
get milk price according to milk fat. 

Milkman was milking from buffalo cow in 
HYI system and they purchased milk from 
farmers. But low milk price (40-42 BDT/L) 
was found in HYI system. Milk sold to local 
market and sweetmeat shop. Some time milk 
man didn’t come to collect milk and farmer 
became looser. They gave money to farm 
owner quarterly or monthly basis. Buffalo 
farmer’s, therefore, depends on middle man 
for pricing of milk in HYI system. But in CI 
system, farmer sold milk directly to 
sweetmeat shop and get relatively   higher 
price (50-55 BDT/L) than HYI system.

Conclusion

The findings of the present study revealed 
that two types of production systems of dairy 

buffaloes under intensive farming were found 
in the drought prone area under Dinajpur 
district. The housing types and management, 
availability of feed resources and its 
utilization, wallowing and showering and 
access to the primary animal health care were 
not similar between these two systems. 
Seasonal influence was found in most of the 
management decision. The productivity and 
milk quality was found better under 
completely intensive system than the 
household yard. The benefit cost ratio (BCR) 
was found profitable in both systems. But 
farmers are facing some problems to rear    
the dairy buffaloes. They indicated “lack      
of knowledge”, “high price of feed” and  
“low milk price” as the main challenges      
for the sustainability of the buffalo farming. 
Government/ NGOs would provide skill 
training to buffalo farmers for improving 
relevant modern knowledge. Improvement of 
market value chain might be helpful to 
minimize the feed cost and will help farmers 
for getting good milk price. So, the future 
perspective could betraining and marketing 
interventions that might be helpful for 
economic sustainability of intensive dairy 
buffalo farmers that would contribute 

significantly in national economy.
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Heifer 1 - - - - - 65000 
@65000 

- 

Bull 1 - - - - - 75000 
@75000 

- 

Calf 7 50000  350000 - - - - 
Concentrate  
feed 

 18 643860 - - - - - 

Straw  3 229950 - - - - - 
Labour 1 7500 90000 - - - - - 
Other   5000 - - - - - 
Total   968810 1220525 251715 20976  1060000 
BCR 1.25 

Herd 
composition 
and items 
 

Unit 
price(BD) 

Yearly 
total 
cost 
(BDT) 

Yearly 
Gross 
income
(BDT) 

Yearly 
net 
income
(BDT) 

Net 
income 
Monthly
(BDT) 

Remaining 
asset  
(Unit Price) 

Total 
Remaining 
asset 

Milking 
buffaloes 

8 Total milk 
production 
45L/day, 
BDT 53/L 

- 870525 - - 640000 
@80000 

- 

Dry 
buffaloes 

4 - - - - - 280000 
@70000 

- 

Table 11.Cost-benefit of completely intensive (CI) buffalo farming (1USD=BDT83) 
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Introduction
The farming systems of animal agriculture 
consist of buffaloes (Bubalus bubalis) and 
other livestock resources in Bangladesh. 
Buffalo milk and meat (buffen) is more 
beneficial than that of the cattle. Buffen 
contains 40% less cholesterol, 55% less 
calories, 11% more protein and 10% more 
mineral in comparison to the bovine meat 
(Nanda and Nakao, 2003). Buffalo milk has 
43% less cholesterol, 58% and 40% more 
calcium and protein, respectively than that of 
the cow’s milk. It is also a rich source of iron, 

phosphorus, vitamin A and of course protein 
(Bilal et al., 2006). In addition, Islam et al. 
(2015) reported no allergenic epitopes of 
β-lactoglobulin from Bangladeshi Buffalo 
milk. According to Bilal et al. (2006), Buffen 
is more preferable over the beef for cholesterol 
sanative people. 

There are 1.47 million heads buffaloes in 
Bangladesh (DLS 2016). Though the growth  
trend of buffalo population (2.20%) in recent 
year is relatively higher than that  of the cattle 
(0.44%) but buffalo milk production is not 
contributed significantly to the national milk 

production of Bangladesh (Islam, 2017). 
Total milk production of Bangladesh is about 
9.40 million metric tons per year (MMT) 
against the requirement of 15.29 MMT (DLS 
2018). To address the gap of demand and 
availability of milk, another dairy species e.g. 
buffalo should be prioritized along with 
cattle, considering the contribution of buffalo 
to the national milk production of India and 
Pakistan. In Bangladesh, the concentration of 
buffaloes is higher in the coastal areas and 
northern part of Bangladesh placed second in 
this regards (Huque and Khan, 2017).

Several production system of buffaloes based 
on management practices and feeding system 
are found in Bangladesh (Rahman et al., 
2018; Saadullah, 2012). At the village level, 
production is usually based on a small herd of 
mixed ages and sexes generally for milk and 
breeding purposes. In a semi-intensive 
production system, buffaloes are kept mainly 
for specific purposes, i.e., either for milk or 
for meat production. Larger herd is kept for 
both milk and meat purpose in saline coastal 
areas under extensive system. In the village 
production systems, buffaloes and cattle are 
kept together within the shed at night, and 
spend the daytime household yards for 
feeding and resting. In river basin areas, 
buffaloes are reared under semi-intensive 
system. In this system, buffaloes are kept 
within the shed at night and spend daytime 
for grazing in the Bathan. Besides, a few 
numbers of intensive buffalo farming have 
also been   seen in some institutional herd as 
well as at farmer’s level. Household intensive 
system are very scattered and mainly seen at 
Northern part of Bangladesh, e.g. Dinajpur, 
Rangpur, where, the buffalo feeding is 
supported by intensive irrigated agriculture 
system. Soliman (2007) concluded that the 
national strategies for the irrigated intensive 

agricultural system in developing countries 
should focus less expensive milk production 
from dairy buffaloes that efficiently utilize 
the inexpensive feed resources. The total 
milk yield per lactation and lactation period 
varied among the systems due to availability 
of feed resources, management systems and 
genotypes of buffaloes. The buffalo raised 
under household or semi-intensive system 
produced higher milk than the bathan or 
extensive system. The lactation yield in the 
household farming or semi-intensive system 
and bathan farming or extensive system were 
found 712-799 and 435 L, respectively by 
Faruque et al. (1990) and Uddin et al. (2016). 
Uddin et al. (2016) reported that the average 
age at first heat was between 39 and 40 
months in both household and bathan 
farming. They also noted that the average 
service per conception, gestation length, 
calving interval, and post partum heat period 
were 1.9 and 2.1, 310 and 315 days, 390 and 
420 days and 125 and 130 days, respectively 
in household and bathan buffalo farming. All 
these demonstrated about the productive, 
reproductive performances of dairy buffaloes 
under different management system in 
Bangladesh. Rahman et al. (2017) felt the 
insufficiency about the information on 
intensive buffalo farming system. Rahman 
and Islam (2018) reported very scattered two 
types of intensives buffalo farming in the 
Dinajpur district. However, there are ample 
opportunities to contribute more data on 
buffalo production system in Bangladesh. 
Moreover India, Pakistan, Trinidad, Brazil, 
Italy and some other country have been 
started intensive buffalo farming to increase 
their national milk production (Naher, 2011). 
Therefore, this study was undertaken to know 
the feeding, breeding, management practice 
and associated problems, and productive and 

reproductive performances of dairy buffaloes 
under intensive system of dairy buffalo 
farming in Dinajpur district of Bangladesh.

Materials and Methods
Location of study areas

Considering the availability of buffalo 
farmers and agricultural production system, 
Birganj, Kaharol and Dinajpur sadar 
sub-district under Dinajpur district of 
Bangladesh were selected for this study. 
Some information of these areasis given in 
Table1.

Climate of the study area

Dinajpur district has experienced a hot, wet 
and humid tropical climate. The district has a 
distinct monsoonal season, with an annual 
average temperature of 25°C (77°F) and 
monthly means varying between 18°C (64 
°F) in January and 29°C (84°F) in August.  
Paddy, Maize, wheat and potato are main 
crops (Wikipedia, 2017).

Farmer’s selection

Farmers were selected from the database of 
sub-district Livestock Office of Birganj, 
Kaharole and Dinajpur sadar. They were 
selected randomly from those who had 
experience of dairy buffalo farming and 

having at least one milking buffalo with calf.

Preparation of questionnaire

Structured questionnaire (containing both 
open and closed questions) was developed to 
collect data according to the objectives. 
Variables like productive and reproductive 
performances, feeding, breeding, and 
healthcare and other management practices 
with related problems for dairy buffalo 
farming were considered. Data were 
collected using standard procedure. The 
questionnaire was pre-tested in the selected 
areas and modified accordingly. Farm visit, farm

observation, secondary review, community 
discussion were held in the six months survey 
period from October 2016 to March 2017. 

Variables and data collection

Variables included in this study were 
gestation period, calving interval, lactation 
period, dry period, feeding and management, 
milk production, breeding system and 
profitability. 

Qualitative and quantitative information 
were collected from household yard intensive 
(HYI) and competently intensive (CI) farm. 
Data were collected directly from HYI farms 
through face to face interview. Discussions 

were conducted with 60 farmers rearing 
milking buffalo to validate the information 
gathered from HYI. Discussion was also 
conducted with the cowboys (hired labours) 
that provided additional strength to the 
obtained data. Same was done with two 
completely intensive system (CI) buffalo 
farms (who were rearing buffaloes since 
three decade). 

Problem associated to buffalo farming were 
collected and rechecked with cowboys, 
veterinary field assistant (VFA) and upazilla 
livestock officer (ULO).The study therefore, 
follows the mixed methodology mode of 
Greene et al. (1989) focusing mainly on 
triangulation which can investigate the same 
issue with the same unit of analysis (Mitchell, 
1986).

Milk sample collection and analysis

During the field visit, 15 individual milk 
samples (50 mL/sample) at animal level were 
collected from each type of intensive farms. 
The milk samples were immediately placed 
in a home freezer, transported in an ice box 
and placed in a regular freezer in the Dairy 
Chemistry Laboratory, Department of Dairy 
Science, Bangladesh Agricultural University, 
Mymensingh-2202, Bangladesh until further 
analyses. Milk samples were analyzed for fat, 
protein, lactose, solids-not-fat (SNF), and ash 
content, and Electric Conductivity (EC) by 
auto-milk analyzer (Lacto scan, Ultrasonic 
Milk Analyzer; Model MIA-SLP-60, 
S/N-70148; MILKOTONIC Ltd., Bulgaria 
6000. Starazagora). Before the analysis, milk 
was tempered to 37oC with intermittent 
gentle inversion of the sample tubes.

Identification of the problem matrix

In order to understand the local perceptions 

regarding the problems of dairy buffalo 
farming, a simple proportional pilling tool 
(Catley, 2002) was used with two different 
groups of informant, each consisting of 
sixteen buffalo farmers. The informants were 
asked to think about related problem that 
might have challenged the dairy buffalo 
production. Top five problems were recognized 
by using16 small stones.  

Data Analysis

Descriptive statistics and independent sample 
T-test were done by using SPSS (version 16).

Results and Discussion
Housing system

Most of the houses were made by mud, 
bamboo and straw. At night farmers kept their 
animals in house. During day time, they kept 
the animals in household yard where animals 
took rest and fed straw, grass, water and small 
amount of concentrate under HYI system.  
But buffaloes in CI system were housed for 
the whole day and houses were built up of 
brick and tin.  In the present study 100% 
farmers both in HYI and CI system cared for 
housing of their buffaloes. According to 
Siddiki (2017), 100% of the farmers in 
Subornochar, 80% for Trishal, 70% for 
Bagha and 45% for Lalpur sub-district didn’t 
care about the housing for buffaloes under 
semi-intensive system. This is different from 
the present study; however, the production 
systems are different.  In another study, 
Uddin et al. (2016) observed that dairy 
buffaloes were kept under semi-intensive 
system in the wet season and only 15% 
farmers provided shed having only roof but 
no concrete floor. Akbar et al. (2009) 
mentioned that most of the dairy buffaloes 

were not housed in extensive system of 
bathan areas but buffaloes which were in the 
plain land sometime had an enclosure, only 
roof made by straw or tin without wall and 
floor was always muddy.

Feeding system

The main diet for the buffalo was roughage 
such as natural grass, and paddy straw. The 
green grass fed either fresh as pasture or in     
a cut-and-carry-system. The roughage was 
often supplemented with grains, and/ or other 
concentrates e.g. wheat bran, oil cake, broken 
rice etc. A mix of concentrates, paddy straw, 
local grass and water were provided in the 
manger in HYI system during day time. But 
in night only straw and water were kept in the 
shed. Forage was found insufficient during 
the dry season and abundant during the rainy 
season. 

The available feed ingredients and their 
supply to the dairy buffalo under HYI system 
is presented in Table 2. On fresh basis, rice 
gruel and wheat bran were found to be 
supplied at higher amount (1.53-1.71 kg fresh/ 
buffalo/day) than the other concentrates and 
agro-industrial by-products. But only 12.5% 
of the farmers used rice gruel to fed the dairy 
buffaloes which was one-sixth of the farmers 
used wheat bran in the ration of their dairy 
buffaloes.  Ready feed was the lowest to be 
supplied to the dairy buffaloes followed by 
molasses but equal proportion of farmers 
(25%) used them. Though the supply of 
protein rich ingredient, mustard oil cake was 
less than 0.2 kg, most of the farmers (63%) 
used it. The supply of cooked broken rice was 
4-5 times of mustard oil cake but the 
proportion of users was similar. The supply 
of other concentrate items ranges from 0.14 
to 0.16 kg fresh/buffalo/day and the user 

proportion varies from 25 to 50%.  All of the 
farmers supplied straw to their dairy 
buffaloes but only 50% did so for green 
grass. The supply of paddy straw was almost 
double of the green grass.

Under CI system rice gruel was the major 
feed appeared to be supplied more than the 
other feed followed by wheat bran and 
broken maize. The supply of rice gruel, 
broken maize, mustard oil cake and molasses 
was not influenced by the availability of the 
fodder. On the other hand, the supply of 
wheat bran and cooked broken rice was 
found 0.75 kg and 1 kg more, respectively 
during the lean period than that of the flush 
period.  Supply of green grass was reduced 
by 2.5 times during the lean period compared 
to the flush period which farmers tried to 
compensate by increasing the amount of 
straw by 1.5 times. Ahmed (2006) showed 
that wheat bran, rice polish, pea bran, khesari 
bran, matikalai bran, lentil, sesame oil cake, 
coconut oil cake and mustard oil cake were 
available round the year for dairy animals 
which supports the diversity of feeds in the 
present study. In the rainy and winter 
seasons, some legumes, green grasses were 
grown sporadically in some areas of the 
country and next six months availability of 
green grass becomes very limited. During 
this period, rice straw alone contributes 87% 
of roughage in dairy feed (Tareque, 1991). In 
present study buffalo farmers depends on   
dry roughage (paddy straw) and green     
grass and it mainly determined by seasonal 
phenomenon in those areas. These findings 
are also in line with Tareque, (1991). The dry 
matter intake (DMI) (kg/d) of milking 
buffaloes in different locations (coastal and 
river basin) was varied from 13-15 (kg/d) 
(Siddiki, 2017). The total feed supply also 
varied from 6.4-20.3 kgDM/day/buffalo in 

coastal area under semi-intensive production 
system (Rahman et al., 2018). All these 
support well the findings of the present study 
regarding the total feed supply to the 
buffaloes.

Watering

Water requirements are influenced by many 
factors such as: species of animal, ambient 
temperature, body size, age, level of feed 
intake and daily milk yield (Marai and Haeeb 
2010). Drinking water is the most important 
water source for buffalo for their body 
functions, e.g. maintaining body temperature, 
milk production and blood plasma volume 
(Buffalopedia, 2018). Irrespective of production 
system (HYI and CI), all the farmers (100%) 
provided fresh drinking water to buffalo three 
times a day. Average water intake was 25 – 60 
L under HYI system. Under CI system, the 
water intake was found 15 L more during the 
summer season than that of the winter season 
(45 L). Mullick (1964) reported that the water 
consumption of dairy buffalo is 31.6 and 
46.5L during the winter and summer, 
respectively, supporting the present result. 
All these provide the evidence in favor of a 
greater variation in the water consumption 
based on several different factors as mention 
earlier.

Wallowing and showering 

To keep the body cool and control the 
external parasites, buffaloes show wallowing 
behavior. In absence of water or marshy place 
buffalo behave similar to cattle, seeks shade 
and shower. Table 4 describes the wallowing 
and showering practices for buffaloes in two 
production system. Very few numbers of 
buffaloes (11%) were allowed for wallowing 
at pond or river in summer season under HYI 
system. Under HYI system all farmers 

(100%) provided shower to the buffaloes 
during November to June which was 11% 
less during July to October. Under CI system, 
all farmers provided their buffalo shower on 
household yard, however, frequency of 
showering was different in two different 
season of the year. Buffaloes when enter the 
water, they defecate and/or urinate to 
maintain temperature (buffalopedia, 2018). 
According to buffalo farmers, reduced feed 
intake, skin disease, delay heat and early 
abortion might be occurred in buffalo in 
absence of showering.

Breeding

Almost all the dairy buffaloes (96.3%) 
experienced natural mating under HYI 
system, whereas, artificial insemination

(AI) covered only 3.7% of the dairy buffaloes 
(Table 5). Most of the farmers were facing 
problem to breed their buffaloes during heat. 
As per the buffalo farmers, service of the 
buffalo might be missed due to the low 
number of breeding buffalo bull and long 
distance of AI service provider. Moreover, 
the transport cost (BDT 2500-3000) of 
buffalo in heat to the insemination center 
might impose an additional barrier on timely 
breeding of the dairy buffalo. More than half 
of the farmers used natural service to their 
buffalo in heat at the right time, while 42% of

farmers were unable to inseminate their 
animals in time due to various reasons 
(Uddin et al., 2016). Natural breeding was 
followed in CI system by the herd’s breeding

buffalo bull. A total of 79% buffaloes showed 
heat from early night to early morning. 
Rahman et al. (2018) and Saadullah (2012) 
also observed that most the buffaloes showed 
breeding symptoms during the night which 
agreed with the present results. 

The proportion of natural mating in the dairy 
buffaloes in Dinajpur district is in line with 
the finding of Uddin et al. (2016). They 
stated that the natural mating system was 
practiced by the most of the farmers though 
the number of breeding bull in the herd both 
in household and in bathan farming in 
Bangladesh is very minimum (≈1%). 
Sawarkar et al. (2001) reported that, most of 
the farmers preferred natural service with the 
expectation that it would increase the 
conception rate.

  

Milk production and quality 

Average milk production (L/d/h) according to 
the stage of lactation is shown in Table 6 and 
Table 7 shows the chemical quality of the 

milk. In first stage of lactation (1 – 90 days), 
the buffalo had 2.5 and 4.5 L/d/h more milk 
production than the second stage of lactation 
(91 – 180 days), respectively in HYI and CI 
management system. In both systems, the 
daily per head milk production (L) in second 
stage of lactation was more than double of the 
milk production (L/d/h) in the third stage 
(181 days – drying off) of lactation.

Significant difference was found in total 
solids (p≤0.01), fat (p≤0.001) and protein (p≤
0.01) content but SNF, lactose, ash, pH and 
electrical conductivity of buffalo milk were 
found similar (p>0.05) between two 
management system. Milk quality of 
buffaloes agrees with the report of Ling et al. 
(2013) who found that average milk fat, 
protein, lactose, total solid and non-fat solid

of dairy buffalo were 7.52, 4.32, 5.19, 17.81, 
and 10.11 per cent, respectively in Mang city 
of China. The average value of buffalo milk 
component in the present study was also in 
agreement with the pooled values obtained 

by Nahar et al. (2014) in Bangladesh. In 
another study, Islam et al. (2014) reported a 
lower protein (3.5%) and fat (5.84%) in 
buffalo milk from Bangladesh Livestock 
Research Institute herd than the present study 
but the lactose content is comparable. This 
may be due to different sample handling and 
method used and could explain these 
variations and since lactose present in true 
solution in milk, hence, is minimally affected.

Productive and reproductive characters

Productive and reproductive characters of 
dairy buffaloes under household intensive 
(HYI) and completely intensive (CI) system 
is shown in Table 8. The differences of 
lactation length (d), average milk yield (L/d), 
dry period (d), age at first pregnancy (month) 
and age at first calving (month) were found 
highly significant (p≤0.001) between  the 
management systems. The lactation yield of 
milk under CI system is double of the 
lactation milk yield of the HYI system. In CI 
system, 4 L more milk per day, 29 days of 
more lactation length and 75 days less         
dry period compared to the HYI management

system explains the more lactation yield in CI 
system than the HYI system. The lactation 
yield in the household farming or semi- 
intensive system and bathan farming or 
extensive system were 712-799 L and 435 L, 
respectively (Faruque et al., 1990; Uddin et 
al., 2016) which were much lower than the 
Nili-Ravi buffaloes reported by Mudgal 
(1989), Khan (1995), and ICAR (2000), and 
half of the present findings. Lactation yield of 
our finding is also higher than the findings of 
Hussen (1990), Faruque and Amin (1995). 
Faruque and Amin (1995) found low 
lactation yield of indigenous buffaloes in 
Khulna region (280 L) and Hussen (1990) 
reported 830L milk yield per lactation in 
Tangail which are lower than our findings. In 
our findings, the lactation yield was higher 
possibly attributed to the genotypic factors, 
since cross breed buffaloes are reared in HYI 
and CI system in Dinajpur district which are 
migrated/imported from India.

Compared to the HYI system, the buffaloes 
under CI system – required 34% less service

per conception (p≤0.05), attained pregnancy 
6 months earlier and therefore, gave birth of 
calf 6 months earlier (p≤0.001), had 2 months 
less calving interval and resumed their 
ovarian cyclicity 1 month earlier (p≤0.05). 
The mean values of these variables found in 
the present study are in the comparable range 
of them reported by Karim et al. (2013), 
Faruque et al. (1990) and Shabede et al. 
(2003).

Calf management

Different components of calf management 
are presented in Table 9. At night, calves 
were kept separately on clean dry place at the 
corner of   mother shed.  Most of the farmers 
fed colostrums to new born buffalo calf 
suckling directly from their mother. Buffalo

calves were fed 2-3 L colostrums per day 
maintaining 3-4 hrs intervals in study area in 
both type of system (HYI/CI).  Sharma and 

Mishra (1987) stated that timely feeding of 
colostrums to calves is essential that leads to 
immunity of calves. At the age of one month, 
concentrate mixture (wheat bran, cake; 50-60 
g/h/d) and newly grown soft grass were 
offered to calf. A total of 36% farmers 
provided concentrate mixture just after one 
month of age. Only 13% farmers in HYI 
system provided water in separate manger 
which was mostly seen at CI system. Calf 
mortality was found 8% and 7%, respectively 
in HYI and CI system. Ninety percent 
farmers noticed that diarrhorea and 
pneumonia were common diseases of buffalo 
calf which is similar to the findings of Islam 
et al. (2016) and Tiwari et al. (2007). 

Primary health care

A total of 31% farmers used anthelmintic 
drug for internal parasite for milking buffalo 

but 23% farmers followed vaccination practice 
under HYI system (Table 10).  In CI system 
all farmers used anthelmintic for controlling 
both external and internal parasite and used 
vaccine to their buffaloes. The FMD and HS 
vaccine commonly used for both systems.

Economics of buffalo farming

Yearly expenditure, gross income and net 
income in HYI system were BDT 140000, 
BDT 200000 and BDT 60000, respectively. 
The benefit cost ratio (BCR) was found as 
1.33 in HYI system.  Benefit and cost of 
completely intensive (CI) buffalo farming is 
presented in Table 11. 

Yearly expenditure, gross income and net 
income were BDT 968810, BDT 1220525 
and BDT 251715 respectively in CI system 
farm. Yearly Benefit Cost Ratio (BCR) was 

found as 1.25. Moreover total remaining 
assets were BDT 1060000 which represents 
of present value of buffalo herd of CI system 
(Table 11). Hasan et al. (2016) reported that 
buffalo rearing in the coastal areas of 
Bangladesh was highly profitable. It may be a 
crucial pathway for poverty alleviation. 
Rahman et al. (2008) stated that the benefit 
cost ratio was 1.31, indicating that buffalo 
rearing was profitable in Bangladesh which is 
agreed with the findings of Islam et al. (2017) 
and Siddiki et al. (2017) and also support to 
present study. 

Problems of dairy buffalo production 
system

Problem matrix represented percentage of 
score to assess dairy buffalo-derived 
problems illustrated in Table 12.  

Buffalo farmers identified several problems 
for buffalo production system which lead the 
reason of decreasing buffalo population 
(Table 12). Inadequate knowledge due to lack 
training facilities, high feed price, low milk 
price were the main challenge for dairy 
buffalo production.  Buffalo farmers were 
deprived from milk selling as they were not 
get milk price according to milk fat. 

Milkman was milking from buffalo cow in 
HYI system and they purchased milk from 
farmers. But low milk price (40-42 BDT/L) 
was found in HYI system. Milk sold to local 
market and sweetmeat shop. Some time milk 
man didn’t come to collect milk and farmer 
became looser. They gave money to farm 
owner quarterly or monthly basis. Buffalo 
farmer’s, therefore, depends on middle man 
for pricing of milk in HYI system. But in CI 
system, farmer sold milk directly to 
sweetmeat shop and get relatively   higher 
price (50-55 BDT/L) than HYI system.

Conclusion

The findings of the present study revealed 
that two types of production systems of dairy 

buffaloes under intensive farming were found 
in the drought prone area under Dinajpur 
district. The housing types and management, 
availability of feed resources and its 
utilization, wallowing and showering and 
access to the primary animal health care were 
not similar between these two systems. 
Seasonal influence was found in most of the 
management decision. The productivity and 
milk quality was found better under 
completely intensive system than the 
household yard. The benefit cost ratio (BCR) 
was found profitable in both systems. But 
farmers are facing some problems to rear    
the dairy buffaloes. They indicated “lack      
of knowledge”, “high price of feed” and  
“low milk price” as the main challenges      
for the sustainability of the buffalo farming. 
Government/ NGOs would provide skill 
training to buffalo farmers for improving 
relevant modern knowledge. Improvement of 
market value chain might be helpful to 
minimize the feed cost and will help farmers 
for getting good milk price. So, the future 
perspective could betraining and marketing 
interventions that might be helpful for 
economic sustainability of intensive dairy 
buffalo farmers that would contribute 

significantly in national economy.
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Name of the problem % of the 
score 

Ranked 
order  

Inadequate knowledge /lack of  training facilities  18 1 
High price of feed  15 2 
Low milk price  14 3 
Shortage of feeds & fodder 11 4 
 High temperature                                                                          10 5 
 Lack of cow boy 9 6 
Limited Breeding bull 7 7 
Lack of AI workers and inadequate quality semen 7 7 
Lack of  financial facilities as credit 7 7 
Buffalo as draught animal 4 8 
 Total 100  

 Table 12. Problem matrix for assessing dairy buffalo-derived problems 
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Introduction
The farming systems of animal agriculture 
consist of buffaloes (Bubalus bubalis) and 
other livestock resources in Bangladesh. 
Buffalo milk and meat (buffen) is more 
beneficial than that of the cattle. Buffen 
contains 40% less cholesterol, 55% less 
calories, 11% more protein and 10% more 
mineral in comparison to the bovine meat 
(Nanda and Nakao, 2003). Buffalo milk has 
43% less cholesterol, 58% and 40% more 
calcium and protein, respectively than that of 
the cow’s milk. It is also a rich source of iron, 

phosphorus, vitamin A and of course protein 
(Bilal et al., 2006). In addition, Islam et al. 
(2015) reported no allergenic epitopes of 
β-lactoglobulin from Bangladeshi Buffalo 
milk. According to Bilal et al. (2006), Buffen 
is more preferable over the beef for cholesterol 
sanative people. 

There are 1.47 million heads buffaloes in 
Bangladesh (DLS 2016). Though the growth  
trend of buffalo population (2.20%) in recent 
year is relatively higher than that  of the cattle 
(0.44%) but buffalo milk production is not 
contributed significantly to the national milk 

production of Bangladesh (Islam, 2017). 
Total milk production of Bangladesh is about 
9.40 million metric tons per year (MMT) 
against the requirement of 15.29 MMT (DLS 
2018). To address the gap of demand and 
availability of milk, another dairy species e.g. 
buffalo should be prioritized along with 
cattle, considering the contribution of buffalo 
to the national milk production of India and 
Pakistan. In Bangladesh, the concentration of 
buffaloes is higher in the coastal areas and 
northern part of Bangladesh placed second in 
this regards (Huque and Khan, 2017).

Several production system of buffaloes based 
on management practices and feeding system 
are found in Bangladesh (Rahman et al., 
2018; Saadullah, 2012). At the village level, 
production is usually based on a small herd of 
mixed ages and sexes generally for milk and 
breeding purposes. In a semi-intensive 
production system, buffaloes are kept mainly 
for specific purposes, i.e., either for milk or 
for meat production. Larger herd is kept for 
both milk and meat purpose in saline coastal 
areas under extensive system. In the village 
production systems, buffaloes and cattle are 
kept together within the shed at night, and 
spend the daytime household yards for 
feeding and resting. In river basin areas, 
buffaloes are reared under semi-intensive 
system. In this system, buffaloes are kept 
within the shed at night and spend daytime 
for grazing in the Bathan. Besides, a few 
numbers of intensive buffalo farming have 
also been   seen in some institutional herd as 
well as at farmer’s level. Household intensive 
system are very scattered and mainly seen at 
Northern part of Bangladesh, e.g. Dinajpur, 
Rangpur, where, the buffalo feeding is 
supported by intensive irrigated agriculture 
system. Soliman (2007) concluded that the 
national strategies for the irrigated intensive 

agricultural system in developing countries 
should focus less expensive milk production 
from dairy buffaloes that efficiently utilize 
the inexpensive feed resources. The total 
milk yield per lactation and lactation period 
varied among the systems due to availability 
of feed resources, management systems and 
genotypes of buffaloes. The buffalo raised 
under household or semi-intensive system 
produced higher milk than the bathan or 
extensive system. The lactation yield in the 
household farming or semi-intensive system 
and bathan farming or extensive system were 
found 712-799 and 435 L, respectively by 
Faruque et al. (1990) and Uddin et al. (2016). 
Uddin et al. (2016) reported that the average 
age at first heat was between 39 and 40 
months in both household and bathan 
farming. They also noted that the average 
service per conception, gestation length, 
calving interval, and post partum heat period 
were 1.9 and 2.1, 310 and 315 days, 390 and 
420 days and 125 and 130 days, respectively 
in household and bathan buffalo farming. All 
these demonstrated about the productive, 
reproductive performances of dairy buffaloes 
under different management system in 
Bangladesh. Rahman et al. (2017) felt the 
insufficiency about the information on 
intensive buffalo farming system. Rahman 
and Islam (2018) reported very scattered two 
types of intensives buffalo farming in the 
Dinajpur district. However, there are ample 
opportunities to contribute more data on 
buffalo production system in Bangladesh. 
Moreover India, Pakistan, Trinidad, Brazil, 
Italy and some other country have been 
started intensive buffalo farming to increase 
their national milk production (Naher, 2011). 
Therefore, this study was undertaken to know 
the feeding, breeding, management practice 
and associated problems, and productive and 

reproductive performances of dairy buffaloes 
under intensive system of dairy buffalo 
farming in Dinajpur district of Bangladesh.

Materials and Methods
Location of study areas

Considering the availability of buffalo 
farmers and agricultural production system, 
Birganj, Kaharol and Dinajpur sadar 
sub-district under Dinajpur district of 
Bangladesh were selected for this study. 
Some information of these areasis given in 
Table1.

Climate of the study area

Dinajpur district has experienced a hot, wet 
and humid tropical climate. The district has a 
distinct monsoonal season, with an annual 
average temperature of 25°C (77°F) and 
monthly means varying between 18°C (64 
°F) in January and 29°C (84°F) in August.  
Paddy, Maize, wheat and potato are main 
crops (Wikipedia, 2017).

Farmer’s selection

Farmers were selected from the database of 
sub-district Livestock Office of Birganj, 
Kaharole and Dinajpur sadar. They were 
selected randomly from those who had 
experience of dairy buffalo farming and 

having at least one milking buffalo with calf.

Preparation of questionnaire

Structured questionnaire (containing both 
open and closed questions) was developed to 
collect data according to the objectives. 
Variables like productive and reproductive 
performances, feeding, breeding, and 
healthcare and other management practices 
with related problems for dairy buffalo 
farming were considered. Data were 
collected using standard procedure. The 
questionnaire was pre-tested in the selected 
areas and modified accordingly. Farm visit, farm

observation, secondary review, community 
discussion were held in the six months survey 
period from October 2016 to March 2017. 

Variables and data collection

Variables included in this study were 
gestation period, calving interval, lactation 
period, dry period, feeding and management, 
milk production, breeding system and 
profitability. 

Qualitative and quantitative information 
were collected from household yard intensive 
(HYI) and competently intensive (CI) farm. 
Data were collected directly from HYI farms 
through face to face interview. Discussions 

were conducted with 60 farmers rearing 
milking buffalo to validate the information 
gathered from HYI. Discussion was also 
conducted with the cowboys (hired labours) 
that provided additional strength to the 
obtained data. Same was done with two 
completely intensive system (CI) buffalo 
farms (who were rearing buffaloes since 
three decade). 

Problem associated to buffalo farming were 
collected and rechecked with cowboys, 
veterinary field assistant (VFA) and upazilla 
livestock officer (ULO).The study therefore, 
follows the mixed methodology mode of 
Greene et al. (1989) focusing mainly on 
triangulation which can investigate the same 
issue with the same unit of analysis (Mitchell, 
1986).

Milk sample collection and analysis

During the field visit, 15 individual milk 
samples (50 mL/sample) at animal level were 
collected from each type of intensive farms. 
The milk samples were immediately placed 
in a home freezer, transported in an ice box 
and placed in a regular freezer in the Dairy 
Chemistry Laboratory, Department of Dairy 
Science, Bangladesh Agricultural University, 
Mymensingh-2202, Bangladesh until further 
analyses. Milk samples were analyzed for fat, 
protein, lactose, solids-not-fat (SNF), and ash 
content, and Electric Conductivity (EC) by 
auto-milk analyzer (Lacto scan, Ultrasonic 
Milk Analyzer; Model MIA-SLP-60, 
S/N-70148; MILKOTONIC Ltd., Bulgaria 
6000. Starazagora). Before the analysis, milk 
was tempered to 37oC with intermittent 
gentle inversion of the sample tubes.

Identification of the problem matrix

In order to understand the local perceptions 

regarding the problems of dairy buffalo 
farming, a simple proportional pilling tool 
(Catley, 2002) was used with two different 
groups of informant, each consisting of 
sixteen buffalo farmers. The informants were 
asked to think about related problem that 
might have challenged the dairy buffalo 
production. Top five problems were recognized 
by using16 small stones.  

Data Analysis

Descriptive statistics and independent sample 
T-test were done by using SPSS (version 16).

Results and Discussion
Housing system

Most of the houses were made by mud, 
bamboo and straw. At night farmers kept their 
animals in house. During day time, they kept 
the animals in household yard where animals 
took rest and fed straw, grass, water and small 
amount of concentrate under HYI system.  
But buffaloes in CI system were housed for 
the whole day and houses were built up of 
brick and tin.  In the present study 100% 
farmers both in HYI and CI system cared for 
housing of their buffaloes. According to 
Siddiki (2017), 100% of the farmers in 
Subornochar, 80% for Trishal, 70% for 
Bagha and 45% for Lalpur sub-district didn’t 
care about the housing for buffaloes under 
semi-intensive system. This is different from 
the present study; however, the production 
systems are different.  In another study, 
Uddin et al. (2016) observed that dairy 
buffaloes were kept under semi-intensive 
system in the wet season and only 15% 
farmers provided shed having only roof but 
no concrete floor. Akbar et al. (2009) 
mentioned that most of the dairy buffaloes 

were not housed in extensive system of 
bathan areas but buffaloes which were in the 
plain land sometime had an enclosure, only 
roof made by straw or tin without wall and 
floor was always muddy.

Feeding system

The main diet for the buffalo was roughage 
such as natural grass, and paddy straw. The 
green grass fed either fresh as pasture or in     
a cut-and-carry-system. The roughage was 
often supplemented with grains, and/ or other 
concentrates e.g. wheat bran, oil cake, broken 
rice etc. A mix of concentrates, paddy straw, 
local grass and water were provided in the 
manger in HYI system during day time. But 
in night only straw and water were kept in the 
shed. Forage was found insufficient during 
the dry season and abundant during the rainy 
season. 

The available feed ingredients and their 
supply to the dairy buffalo under HYI system 
is presented in Table 2. On fresh basis, rice 
gruel and wheat bran were found to be 
supplied at higher amount (1.53-1.71 kg fresh/ 
buffalo/day) than the other concentrates and 
agro-industrial by-products. But only 12.5% 
of the farmers used rice gruel to fed the dairy 
buffaloes which was one-sixth of the farmers 
used wheat bran in the ration of their dairy 
buffaloes.  Ready feed was the lowest to be 
supplied to the dairy buffaloes followed by 
molasses but equal proportion of farmers 
(25%) used them. Though the supply of 
protein rich ingredient, mustard oil cake was 
less than 0.2 kg, most of the farmers (63%) 
used it. The supply of cooked broken rice was 
4-5 times of mustard oil cake but the 
proportion of users was similar. The supply 
of other concentrate items ranges from 0.14 
to 0.16 kg fresh/buffalo/day and the user 

proportion varies from 25 to 50%.  All of the 
farmers supplied straw to their dairy 
buffaloes but only 50% did so for green 
grass. The supply of paddy straw was almost 
double of the green grass.

Under CI system rice gruel was the major 
feed appeared to be supplied more than the 
other feed followed by wheat bran and 
broken maize. The supply of rice gruel, 
broken maize, mustard oil cake and molasses 
was not influenced by the availability of the 
fodder. On the other hand, the supply of 
wheat bran and cooked broken rice was 
found 0.75 kg and 1 kg more, respectively 
during the lean period than that of the flush 
period.  Supply of green grass was reduced 
by 2.5 times during the lean period compared 
to the flush period which farmers tried to 
compensate by increasing the amount of 
straw by 1.5 times. Ahmed (2006) showed 
that wheat bran, rice polish, pea bran, khesari 
bran, matikalai bran, lentil, sesame oil cake, 
coconut oil cake and mustard oil cake were 
available round the year for dairy animals 
which supports the diversity of feeds in the 
present study. In the rainy and winter 
seasons, some legumes, green grasses were 
grown sporadically in some areas of the 
country and next six months availability of 
green grass becomes very limited. During 
this period, rice straw alone contributes 87% 
of roughage in dairy feed (Tareque, 1991). In 
present study buffalo farmers depends on   
dry roughage (paddy straw) and green     
grass and it mainly determined by seasonal 
phenomenon in those areas. These findings 
are also in line with Tareque, (1991). The dry 
matter intake (DMI) (kg/d) of milking 
buffaloes in different locations (coastal and 
river basin) was varied from 13-15 (kg/d) 
(Siddiki, 2017). The total feed supply also 
varied from 6.4-20.3 kgDM/day/buffalo in 

coastal area under semi-intensive production 
system (Rahman et al., 2018). All these 
support well the findings of the present study 
regarding the total feed supply to the 
buffaloes.

Watering

Water requirements are influenced by many 
factors such as: species of animal, ambient 
temperature, body size, age, level of feed 
intake and daily milk yield (Marai and Haeeb 
2010). Drinking water is the most important 
water source for buffalo for their body 
functions, e.g. maintaining body temperature, 
milk production and blood plasma volume 
(Buffalopedia, 2018). Irrespective of production 
system (HYI and CI), all the farmers (100%) 
provided fresh drinking water to buffalo three 
times a day. Average water intake was 25 – 60 
L under HYI system. Under CI system, the 
water intake was found 15 L more during the 
summer season than that of the winter season 
(45 L). Mullick (1964) reported that the water 
consumption of dairy buffalo is 31.6 and 
46.5L during the winter and summer, 
respectively, supporting the present result. 
All these provide the evidence in favor of a 
greater variation in the water consumption 
based on several different factors as mention 
earlier.

Wallowing and showering 

To keep the body cool and control the 
external parasites, buffaloes show wallowing 
behavior. In absence of water or marshy place 
buffalo behave similar to cattle, seeks shade 
and shower. Table 4 describes the wallowing 
and showering practices for buffaloes in two 
production system. Very few numbers of 
buffaloes (11%) were allowed for wallowing 
at pond or river in summer season under HYI 
system. Under HYI system all farmers 

(100%) provided shower to the buffaloes 
during November to June which was 11% 
less during July to October. Under CI system, 
all farmers provided their buffalo shower on 
household yard, however, frequency of 
showering was different in two different 
season of the year. Buffaloes when enter the 
water, they defecate and/or urinate to 
maintain temperature (buffalopedia, 2018). 
According to buffalo farmers, reduced feed 
intake, skin disease, delay heat and early 
abortion might be occurred in buffalo in 
absence of showering.

Breeding

Almost all the dairy buffaloes (96.3%) 
experienced natural mating under HYI 
system, whereas, artificial insemination

(AI) covered only 3.7% of the dairy buffaloes 
(Table 5). Most of the farmers were facing 
problem to breed their buffaloes during heat. 
As per the buffalo farmers, service of the 
buffalo might be missed due to the low 
number of breeding buffalo bull and long 
distance of AI service provider. Moreover, 
the transport cost (BDT 2500-3000) of 
buffalo in heat to the insemination center 
might impose an additional barrier on timely 
breeding of the dairy buffalo. More than half 
of the farmers used natural service to their 
buffalo in heat at the right time, while 42% of

farmers were unable to inseminate their 
animals in time due to various reasons 
(Uddin et al., 2016). Natural breeding was 
followed in CI system by the herd’s breeding

buffalo bull. A total of 79% buffaloes showed 
heat from early night to early morning. 
Rahman et al. (2018) and Saadullah (2012) 
also observed that most the buffaloes showed 
breeding symptoms during the night which 
agreed with the present results. 

The proportion of natural mating in the dairy 
buffaloes in Dinajpur district is in line with 
the finding of Uddin et al. (2016). They 
stated that the natural mating system was 
practiced by the most of the farmers though 
the number of breeding bull in the herd both 
in household and in bathan farming in 
Bangladesh is very minimum (≈1%). 
Sawarkar et al. (2001) reported that, most of 
the farmers preferred natural service with the 
expectation that it would increase the 
conception rate.

  

Milk production and quality 

Average milk production (L/d/h) according to 
the stage of lactation is shown in Table 6 and 
Table 7 shows the chemical quality of the 

milk. In first stage of lactation (1 – 90 days), 
the buffalo had 2.5 and 4.5 L/d/h more milk 
production than the second stage of lactation 
(91 – 180 days), respectively in HYI and CI 
management system. In both systems, the 
daily per head milk production (L) in second 
stage of lactation was more than double of the 
milk production (L/d/h) in the third stage 
(181 days – drying off) of lactation.

Significant difference was found in total 
solids (p≤0.01), fat (p≤0.001) and protein (p≤
0.01) content but SNF, lactose, ash, pH and 
electrical conductivity of buffalo milk were 
found similar (p>0.05) between two 
management system. Milk quality of 
buffaloes agrees with the report of Ling et al. 
(2013) who found that average milk fat, 
protein, lactose, total solid and non-fat solid

of dairy buffalo were 7.52, 4.32, 5.19, 17.81, 
and 10.11 per cent, respectively in Mang city 
of China. The average value of buffalo milk 
component in the present study was also in 
agreement with the pooled values obtained 

by Nahar et al. (2014) in Bangladesh. In 
another study, Islam et al. (2014) reported a 
lower protein (3.5%) and fat (5.84%) in 
buffalo milk from Bangladesh Livestock 
Research Institute herd than the present study 
but the lactose content is comparable. This 
may be due to different sample handling and 
method used and could explain these 
variations and since lactose present in true 
solution in milk, hence, is minimally affected.

Productive and reproductive characters

Productive and reproductive characters of 
dairy buffaloes under household intensive 
(HYI) and completely intensive (CI) system 
is shown in Table 8. The differences of 
lactation length (d), average milk yield (L/d), 
dry period (d), age at first pregnancy (month) 
and age at first calving (month) were found 
highly significant (p≤0.001) between  the 
management systems. The lactation yield of 
milk under CI system is double of the 
lactation milk yield of the HYI system. In CI 
system, 4 L more milk per day, 29 days of 
more lactation length and 75 days less         
dry period compared to the HYI management

system explains the more lactation yield in CI 
system than the HYI system. The lactation 
yield in the household farming or semi- 
intensive system and bathan farming or 
extensive system were 712-799 L and 435 L, 
respectively (Faruque et al., 1990; Uddin et 
al., 2016) which were much lower than the 
Nili-Ravi buffaloes reported by Mudgal 
(1989), Khan (1995), and ICAR (2000), and 
half of the present findings. Lactation yield of 
our finding is also higher than the findings of 
Hussen (1990), Faruque and Amin (1995). 
Faruque and Amin (1995) found low 
lactation yield of indigenous buffaloes in 
Khulna region (280 L) and Hussen (1990) 
reported 830L milk yield per lactation in 
Tangail which are lower than our findings. In 
our findings, the lactation yield was higher 
possibly attributed to the genotypic factors, 
since cross breed buffaloes are reared in HYI 
and CI system in Dinajpur district which are 
migrated/imported from India.

Compared to the HYI system, the buffaloes 
under CI system – required 34% less service

per conception (p≤0.05), attained pregnancy 
6 months earlier and therefore, gave birth of 
calf 6 months earlier (p≤0.001), had 2 months 
less calving interval and resumed their 
ovarian cyclicity 1 month earlier (p≤0.05). 
The mean values of these variables found in 
the present study are in the comparable range 
of them reported by Karim et al. (2013), 
Faruque et al. (1990) and Shabede et al. 
(2003).

Calf management

Different components of calf management 
are presented in Table 9. At night, calves 
were kept separately on clean dry place at the 
corner of   mother shed.  Most of the farmers 
fed colostrums to new born buffalo calf 
suckling directly from their mother. Buffalo

calves were fed 2-3 L colostrums per day 
maintaining 3-4 hrs intervals in study area in 
both type of system (HYI/CI).  Sharma and 

Mishra (1987) stated that timely feeding of 
colostrums to calves is essential that leads to 
immunity of calves. At the age of one month, 
concentrate mixture (wheat bran, cake; 50-60 
g/h/d) and newly grown soft grass were 
offered to calf. A total of 36% farmers 
provided concentrate mixture just after one 
month of age. Only 13% farmers in HYI 
system provided water in separate manger 
which was mostly seen at CI system. Calf 
mortality was found 8% and 7%, respectively 
in HYI and CI system. Ninety percent 
farmers noticed that diarrhorea and 
pneumonia were common diseases of buffalo 
calf which is similar to the findings of Islam 
et al. (2016) and Tiwari et al. (2007). 

Primary health care

A total of 31% farmers used anthelmintic 
drug for internal parasite for milking buffalo 

but 23% farmers followed vaccination practice 
under HYI system (Table 10).  In CI system 
all farmers used anthelmintic for controlling 
both external and internal parasite and used 
vaccine to their buffaloes. The FMD and HS 
vaccine commonly used for both systems.

Economics of buffalo farming

Yearly expenditure, gross income and net 
income in HYI system were BDT 140000, 
BDT 200000 and BDT 60000, respectively. 
The benefit cost ratio (BCR) was found as 
1.33 in HYI system.  Benefit and cost of 
completely intensive (CI) buffalo farming is 
presented in Table 11. 

Yearly expenditure, gross income and net 
income were BDT 968810, BDT 1220525 
and BDT 251715 respectively in CI system 
farm. Yearly Benefit Cost Ratio (BCR) was 

found as 1.25. Moreover total remaining 
assets were BDT 1060000 which represents 
of present value of buffalo herd of CI system 
(Table 11). Hasan et al. (2016) reported that 
buffalo rearing in the coastal areas of 
Bangladesh was highly profitable. It may be a 
crucial pathway for poverty alleviation. 
Rahman et al. (2008) stated that the benefit 
cost ratio was 1.31, indicating that buffalo 
rearing was profitable in Bangladesh which is 
agreed with the findings of Islam et al. (2017) 
and Siddiki et al. (2017) and also support to 
present study. 

Problems of dairy buffalo production 
system

Problem matrix represented percentage of 
score to assess dairy buffalo-derived 
problems illustrated in Table 12.  

Buffalo farmers identified several problems 
for buffalo production system which lead the 
reason of decreasing buffalo population 
(Table 12). Inadequate knowledge due to lack 
training facilities, high feed price, low milk 
price were the main challenge for dairy 
buffalo production.  Buffalo farmers were 
deprived from milk selling as they were not 
get milk price according to milk fat. 

Milkman was milking from buffalo cow in 
HYI system and they purchased milk from 
farmers. But low milk price (40-42 BDT/L) 
was found in HYI system. Milk sold to local 
market and sweetmeat shop. Some time milk 
man didn’t come to collect milk and farmer 
became looser. They gave money to farm 
owner quarterly or monthly basis. Buffalo 
farmer’s, therefore, depends on middle man 
for pricing of milk in HYI system. But in CI 
system, farmer sold milk directly to 
sweetmeat shop and get relatively   higher 
price (50-55 BDT/L) than HYI system.

Conclusion

The findings of the present study revealed 
that two types of production systems of dairy 

buffaloes under intensive farming were found 
in the drought prone area under Dinajpur 
district. The housing types and management, 
availability of feed resources and its 
utilization, wallowing and showering and 
access to the primary animal health care were 
not similar between these two systems. 
Seasonal influence was found in most of the 
management decision. The productivity and 
milk quality was found better under 
completely intensive system than the 
household yard. The benefit cost ratio (BCR) 
was found profitable in both systems. But 
farmers are facing some problems to rear    
the dairy buffaloes. They indicated “lack      
of knowledge”, “high price of feed” and  
“low milk price” as the main challenges      
for the sustainability of the buffalo farming. 
Government/ NGOs would provide skill 
training to buffalo farmers for improving 
relevant modern knowledge. Improvement of 
market value chain might be helpful to 
minimize the feed cost and will help farmers 
for getting good milk price. So, the future 
perspective could betraining and marketing 
interventions that might be helpful for 
economic sustainability of intensive dairy 
buffalo farmers that would contribute 

significantly in national economy.
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Introduction
The farming systems of animal agriculture 
consist of buffaloes (Bubalus bubalis) and 
other livestock resources in Bangladesh. 
Buffalo milk and meat (buffen) is more 
beneficial than that of the cattle. Buffen 
contains 40% less cholesterol, 55% less 
calories, 11% more protein and 10% more 
mineral in comparison to the bovine meat 
(Nanda and Nakao, 2003). Buffalo milk has 
43% less cholesterol, 58% and 40% more 
calcium and protein, respectively than that of 
the cow’s milk. It is also a rich source of iron, 

phosphorus, vitamin A and of course protein 
(Bilal et al., 2006). In addition, Islam et al. 
(2015) reported no allergenic epitopes of 
β-lactoglobulin from Bangladeshi Buffalo 
milk. According to Bilal et al. (2006), Buffen 
is more preferable over the beef for cholesterol 
sanative people. 

There are 1.47 million heads buffaloes in 
Bangladesh (DLS 2016). Though the growth  
trend of buffalo population (2.20%) in recent 
year is relatively higher than that  of the cattle 
(0.44%) but buffalo milk production is not 
contributed significantly to the national milk 

production of Bangladesh (Islam, 2017). 
Total milk production of Bangladesh is about 
9.40 million metric tons per year (MMT) 
against the requirement of 15.29 MMT (DLS 
2018). To address the gap of demand and 
availability of milk, another dairy species e.g. 
buffalo should be prioritized along with 
cattle, considering the contribution of buffalo 
to the national milk production of India and 
Pakistan. In Bangladesh, the concentration of 
buffaloes is higher in the coastal areas and 
northern part of Bangladesh placed second in 
this regards (Huque and Khan, 2017).

Several production system of buffaloes based 
on management practices and feeding system 
are found in Bangladesh (Rahman et al., 
2018; Saadullah, 2012). At the village level, 
production is usually based on a small herd of 
mixed ages and sexes generally for milk and 
breeding purposes. In a semi-intensive 
production system, buffaloes are kept mainly 
for specific purposes, i.e., either for milk or 
for meat production. Larger herd is kept for 
both milk and meat purpose in saline coastal 
areas under extensive system. In the village 
production systems, buffaloes and cattle are 
kept together within the shed at night, and 
spend the daytime household yards for 
feeding and resting. In river basin areas, 
buffaloes are reared under semi-intensive 
system. In this system, buffaloes are kept 
within the shed at night and spend daytime 
for grazing in the Bathan. Besides, a few 
numbers of intensive buffalo farming have 
also been   seen in some institutional herd as 
well as at farmer’s level. Household intensive 
system are very scattered and mainly seen at 
Northern part of Bangladesh, e.g. Dinajpur, 
Rangpur, where, the buffalo feeding is 
supported by intensive irrigated agriculture 
system. Soliman (2007) concluded that the 
national strategies for the irrigated intensive 

agricultural system in developing countries 
should focus less expensive milk production 
from dairy buffaloes that efficiently utilize 
the inexpensive feed resources. The total 
milk yield per lactation and lactation period 
varied among the systems due to availability 
of feed resources, management systems and 
genotypes of buffaloes. The buffalo raised 
under household or semi-intensive system 
produced higher milk than the bathan or 
extensive system. The lactation yield in the 
household farming or semi-intensive system 
and bathan farming or extensive system were 
found 712-799 and 435 L, respectively by 
Faruque et al. (1990) and Uddin et al. (2016). 
Uddin et al. (2016) reported that the average 
age at first heat was between 39 and 40 
months in both household and bathan 
farming. They also noted that the average 
service per conception, gestation length, 
calving interval, and post partum heat period 
were 1.9 and 2.1, 310 and 315 days, 390 and 
420 days and 125 and 130 days, respectively 
in household and bathan buffalo farming. All 
these demonstrated about the productive, 
reproductive performances of dairy buffaloes 
under different management system in 
Bangladesh. Rahman et al. (2017) felt the 
insufficiency about the information on 
intensive buffalo farming system. Rahman 
and Islam (2018) reported very scattered two 
types of intensives buffalo farming in the 
Dinajpur district. However, there are ample 
opportunities to contribute more data on 
buffalo production system in Bangladesh. 
Moreover India, Pakistan, Trinidad, Brazil, 
Italy and some other country have been 
started intensive buffalo farming to increase 
their national milk production (Naher, 2011). 
Therefore, this study was undertaken to know 
the feeding, breeding, management practice 
and associated problems, and productive and 

reproductive performances of dairy buffaloes 
under intensive system of dairy buffalo 
farming in Dinajpur district of Bangladesh.

Materials and Methods
Location of study areas

Considering the availability of buffalo 
farmers and agricultural production system, 
Birganj, Kaharol and Dinajpur sadar 
sub-district under Dinajpur district of 
Bangladesh were selected for this study. 
Some information of these areasis given in 
Table1.

Climate of the study area

Dinajpur district has experienced a hot, wet 
and humid tropical climate. The district has a 
distinct monsoonal season, with an annual 
average temperature of 25°C (77°F) and 
monthly means varying between 18°C (64 
°F) in January and 29°C (84°F) in August.  
Paddy, Maize, wheat and potato are main 
crops (Wikipedia, 2017).

Farmer’s selection

Farmers were selected from the database of 
sub-district Livestock Office of Birganj, 
Kaharole and Dinajpur sadar. They were 
selected randomly from those who had 
experience of dairy buffalo farming and 

having at least one milking buffalo with calf.

Preparation of questionnaire

Structured questionnaire (containing both 
open and closed questions) was developed to 
collect data according to the objectives. 
Variables like productive and reproductive 
performances, feeding, breeding, and 
healthcare and other management practices 
with related problems for dairy buffalo 
farming were considered. Data were 
collected using standard procedure. The 
questionnaire was pre-tested in the selected 
areas and modified accordingly. Farm visit, farm

observation, secondary review, community 
discussion were held in the six months survey 
period from October 2016 to March 2017. 

Variables and data collection

Variables included in this study were 
gestation period, calving interval, lactation 
period, dry period, feeding and management, 
milk production, breeding system and 
profitability. 

Qualitative and quantitative information 
were collected from household yard intensive 
(HYI) and competently intensive (CI) farm. 
Data were collected directly from HYI farms 
through face to face interview. Discussions 

were conducted with 60 farmers rearing 
milking buffalo to validate the information 
gathered from HYI. Discussion was also 
conducted with the cowboys (hired labours) 
that provided additional strength to the 
obtained data. Same was done with two 
completely intensive system (CI) buffalo 
farms (who were rearing buffaloes since 
three decade). 

Problem associated to buffalo farming were 
collected and rechecked with cowboys, 
veterinary field assistant (VFA) and upazilla 
livestock officer (ULO).The study therefore, 
follows the mixed methodology mode of 
Greene et al. (1989) focusing mainly on 
triangulation which can investigate the same 
issue with the same unit of analysis (Mitchell, 
1986).

Milk sample collection and analysis

During the field visit, 15 individual milk 
samples (50 mL/sample) at animal level were 
collected from each type of intensive farms. 
The milk samples were immediately placed 
in a home freezer, transported in an ice box 
and placed in a regular freezer in the Dairy 
Chemistry Laboratory, Department of Dairy 
Science, Bangladesh Agricultural University, 
Mymensingh-2202, Bangladesh until further 
analyses. Milk samples were analyzed for fat, 
protein, lactose, solids-not-fat (SNF), and ash 
content, and Electric Conductivity (EC) by 
auto-milk analyzer (Lacto scan, Ultrasonic 
Milk Analyzer; Model MIA-SLP-60, 
S/N-70148; MILKOTONIC Ltd., Bulgaria 
6000. Starazagora). Before the analysis, milk 
was tempered to 37oC with intermittent 
gentle inversion of the sample tubes.

Identification of the problem matrix

In order to understand the local perceptions 

regarding the problems of dairy buffalo 
farming, a simple proportional pilling tool 
(Catley, 2002) was used with two different 
groups of informant, each consisting of 
sixteen buffalo farmers. The informants were 
asked to think about related problem that 
might have challenged the dairy buffalo 
production. Top five problems were recognized 
by using16 small stones.  

Data Analysis

Descriptive statistics and independent sample 
T-test were done by using SPSS (version 16).

Results and Discussion
Housing system

Most of the houses were made by mud, 
bamboo and straw. At night farmers kept their 
animals in house. During day time, they kept 
the animals in household yard where animals 
took rest and fed straw, grass, water and small 
amount of concentrate under HYI system.  
But buffaloes in CI system were housed for 
the whole day and houses were built up of 
brick and tin.  In the present study 100% 
farmers both in HYI and CI system cared for 
housing of their buffaloes. According to 
Siddiki (2017), 100% of the farmers in 
Subornochar, 80% for Trishal, 70% for 
Bagha and 45% for Lalpur sub-district didn’t 
care about the housing for buffaloes under 
semi-intensive system. This is different from 
the present study; however, the production 
systems are different.  In another study, 
Uddin et al. (2016) observed that dairy 
buffaloes were kept under semi-intensive 
system in the wet season and only 15% 
farmers provided shed having only roof but 
no concrete floor. Akbar et al. (2009) 
mentioned that most of the dairy buffaloes 

were not housed in extensive system of 
bathan areas but buffaloes which were in the 
plain land sometime had an enclosure, only 
roof made by straw or tin without wall and 
floor was always muddy.

Feeding system

The main diet for the buffalo was roughage 
such as natural grass, and paddy straw. The 
green grass fed either fresh as pasture or in     
a cut-and-carry-system. The roughage was 
often supplemented with grains, and/ or other 
concentrates e.g. wheat bran, oil cake, broken 
rice etc. A mix of concentrates, paddy straw, 
local grass and water were provided in the 
manger in HYI system during day time. But 
in night only straw and water were kept in the 
shed. Forage was found insufficient during 
the dry season and abundant during the rainy 
season. 

The available feed ingredients and their 
supply to the dairy buffalo under HYI system 
is presented in Table 2. On fresh basis, rice 
gruel and wheat bran were found to be 
supplied at higher amount (1.53-1.71 kg fresh/ 
buffalo/day) than the other concentrates and 
agro-industrial by-products. But only 12.5% 
of the farmers used rice gruel to fed the dairy 
buffaloes which was one-sixth of the farmers 
used wheat bran in the ration of their dairy 
buffaloes.  Ready feed was the lowest to be 
supplied to the dairy buffaloes followed by 
molasses but equal proportion of farmers 
(25%) used them. Though the supply of 
protein rich ingredient, mustard oil cake was 
less than 0.2 kg, most of the farmers (63%) 
used it. The supply of cooked broken rice was 
4-5 times of mustard oil cake but the 
proportion of users was similar. The supply 
of other concentrate items ranges from 0.14 
to 0.16 kg fresh/buffalo/day and the user 

proportion varies from 25 to 50%.  All of the 
farmers supplied straw to their dairy 
buffaloes but only 50% did so for green 
grass. The supply of paddy straw was almost 
double of the green grass.

Under CI system rice gruel was the major 
feed appeared to be supplied more than the 
other feed followed by wheat bran and 
broken maize. The supply of rice gruel, 
broken maize, mustard oil cake and molasses 
was not influenced by the availability of the 
fodder. On the other hand, the supply of 
wheat bran and cooked broken rice was 
found 0.75 kg and 1 kg more, respectively 
during the lean period than that of the flush 
period.  Supply of green grass was reduced 
by 2.5 times during the lean period compared 
to the flush period which farmers tried to 
compensate by increasing the amount of 
straw by 1.5 times. Ahmed (2006) showed 
that wheat bran, rice polish, pea bran, khesari 
bran, matikalai bran, lentil, sesame oil cake, 
coconut oil cake and mustard oil cake were 
available round the year for dairy animals 
which supports the diversity of feeds in the 
present study. In the rainy and winter 
seasons, some legumes, green grasses were 
grown sporadically in some areas of the 
country and next six months availability of 
green grass becomes very limited. During 
this period, rice straw alone contributes 87% 
of roughage in dairy feed (Tareque, 1991). In 
present study buffalo farmers depends on   
dry roughage (paddy straw) and green     
grass and it mainly determined by seasonal 
phenomenon in those areas. These findings 
are also in line with Tareque, (1991). The dry 
matter intake (DMI) (kg/d) of milking 
buffaloes in different locations (coastal and 
river basin) was varied from 13-15 (kg/d) 
(Siddiki, 2017). The total feed supply also 
varied from 6.4-20.3 kgDM/day/buffalo in 

coastal area under semi-intensive production 
system (Rahman et al., 2018). All these 
support well the findings of the present study 
regarding the total feed supply to the 
buffaloes.

Watering

Water requirements are influenced by many 
factors such as: species of animal, ambient 
temperature, body size, age, level of feed 
intake and daily milk yield (Marai and Haeeb 
2010). Drinking water is the most important 
water source for buffalo for their body 
functions, e.g. maintaining body temperature, 
milk production and blood plasma volume 
(Buffalopedia, 2018). Irrespective of production 
system (HYI and CI), all the farmers (100%) 
provided fresh drinking water to buffalo three 
times a day. Average water intake was 25 – 60 
L under HYI system. Under CI system, the 
water intake was found 15 L more during the 
summer season than that of the winter season 
(45 L). Mullick (1964) reported that the water 
consumption of dairy buffalo is 31.6 and 
46.5L during the winter and summer, 
respectively, supporting the present result. 
All these provide the evidence in favor of a 
greater variation in the water consumption 
based on several different factors as mention 
earlier.

Wallowing and showering 

To keep the body cool and control the 
external parasites, buffaloes show wallowing 
behavior. In absence of water or marshy place 
buffalo behave similar to cattle, seeks shade 
and shower. Table 4 describes the wallowing 
and showering practices for buffaloes in two 
production system. Very few numbers of 
buffaloes (11%) were allowed for wallowing 
at pond or river in summer season under HYI 
system. Under HYI system all farmers 

(100%) provided shower to the buffaloes 
during November to June which was 11% 
less during July to October. Under CI system, 
all farmers provided their buffalo shower on 
household yard, however, frequency of 
showering was different in two different 
season of the year. Buffaloes when enter the 
water, they defecate and/or urinate to 
maintain temperature (buffalopedia, 2018). 
According to buffalo farmers, reduced feed 
intake, skin disease, delay heat and early 
abortion might be occurred in buffalo in 
absence of showering.

Breeding

Almost all the dairy buffaloes (96.3%) 
experienced natural mating under HYI 
system, whereas, artificial insemination

(AI) covered only 3.7% of the dairy buffaloes 
(Table 5). Most of the farmers were facing 
problem to breed their buffaloes during heat. 
As per the buffalo farmers, service of the 
buffalo might be missed due to the low 
number of breeding buffalo bull and long 
distance of AI service provider. Moreover, 
the transport cost (BDT 2500-3000) of 
buffalo in heat to the insemination center 
might impose an additional barrier on timely 
breeding of the dairy buffalo. More than half 
of the farmers used natural service to their 
buffalo in heat at the right time, while 42% of

farmers were unable to inseminate their 
animals in time due to various reasons 
(Uddin et al., 2016). Natural breeding was 
followed in CI system by the herd’s breeding

buffalo bull. A total of 79% buffaloes showed 
heat from early night to early morning. 
Rahman et al. (2018) and Saadullah (2012) 
also observed that most the buffaloes showed 
breeding symptoms during the night which 
agreed with the present results. 

The proportion of natural mating in the dairy 
buffaloes in Dinajpur district is in line with 
the finding of Uddin et al. (2016). They 
stated that the natural mating system was 
practiced by the most of the farmers though 
the number of breeding bull in the herd both 
in household and in bathan farming in 
Bangladesh is very minimum (≈1%). 
Sawarkar et al. (2001) reported that, most of 
the farmers preferred natural service with the 
expectation that it would increase the 
conception rate.

  

Milk production and quality 

Average milk production (L/d/h) according to 
the stage of lactation is shown in Table 6 and 
Table 7 shows the chemical quality of the 

milk. In first stage of lactation (1 – 90 days), 
the buffalo had 2.5 and 4.5 L/d/h more milk 
production than the second stage of lactation 
(91 – 180 days), respectively in HYI and CI 
management system. In both systems, the 
daily per head milk production (L) in second 
stage of lactation was more than double of the 
milk production (L/d/h) in the third stage 
(181 days – drying off) of lactation.

Significant difference was found in total 
solids (p≤0.01), fat (p≤0.001) and protein (p≤
0.01) content but SNF, lactose, ash, pH and 
electrical conductivity of buffalo milk were 
found similar (p>0.05) between two 
management system. Milk quality of 
buffaloes agrees with the report of Ling et al. 
(2013) who found that average milk fat, 
protein, lactose, total solid and non-fat solid

of dairy buffalo were 7.52, 4.32, 5.19, 17.81, 
and 10.11 per cent, respectively in Mang city 
of China. The average value of buffalo milk 
component in the present study was also in 
agreement with the pooled values obtained 

by Nahar et al. (2014) in Bangladesh. In 
another study, Islam et al. (2014) reported a 
lower protein (3.5%) and fat (5.84%) in 
buffalo milk from Bangladesh Livestock 
Research Institute herd than the present study 
but the lactose content is comparable. This 
may be due to different sample handling and 
method used and could explain these 
variations and since lactose present in true 
solution in milk, hence, is minimally affected.

Productive and reproductive characters

Productive and reproductive characters of 
dairy buffaloes under household intensive 
(HYI) and completely intensive (CI) system 
is shown in Table 8. The differences of 
lactation length (d), average milk yield (L/d), 
dry period (d), age at first pregnancy (month) 
and age at first calving (month) were found 
highly significant (p≤0.001) between  the 
management systems. The lactation yield of 
milk under CI system is double of the 
lactation milk yield of the HYI system. In CI 
system, 4 L more milk per day, 29 days of 
more lactation length and 75 days less         
dry period compared to the HYI management

system explains the more lactation yield in CI 
system than the HYI system. The lactation 
yield in the household farming or semi- 
intensive system and bathan farming or 
extensive system were 712-799 L and 435 L, 
respectively (Faruque et al., 1990; Uddin et 
al., 2016) which were much lower than the 
Nili-Ravi buffaloes reported by Mudgal 
(1989), Khan (1995), and ICAR (2000), and 
half of the present findings. Lactation yield of 
our finding is also higher than the findings of 
Hussen (1990), Faruque and Amin (1995). 
Faruque and Amin (1995) found low 
lactation yield of indigenous buffaloes in 
Khulna region (280 L) and Hussen (1990) 
reported 830L milk yield per lactation in 
Tangail which are lower than our findings. In 
our findings, the lactation yield was higher 
possibly attributed to the genotypic factors, 
since cross breed buffaloes are reared in HYI 
and CI system in Dinajpur district which are 
migrated/imported from India.

Compared to the HYI system, the buffaloes 
under CI system – required 34% less service

per conception (p≤0.05), attained pregnancy 
6 months earlier and therefore, gave birth of 
calf 6 months earlier (p≤0.001), had 2 months 
less calving interval and resumed their 
ovarian cyclicity 1 month earlier (p≤0.05). 
The mean values of these variables found in 
the present study are in the comparable range 
of them reported by Karim et al. (2013), 
Faruque et al. (1990) and Shabede et al. 
(2003).

Calf management

Different components of calf management 
are presented in Table 9. At night, calves 
were kept separately on clean dry place at the 
corner of   mother shed.  Most of the farmers 
fed colostrums to new born buffalo calf 
suckling directly from their mother. Buffalo

calves were fed 2-3 L colostrums per day 
maintaining 3-4 hrs intervals in study area in 
both type of system (HYI/CI).  Sharma and 

Mishra (1987) stated that timely feeding of 
colostrums to calves is essential that leads to 
immunity of calves. At the age of one month, 
concentrate mixture (wheat bran, cake; 50-60 
g/h/d) and newly grown soft grass were 
offered to calf. A total of 36% farmers 
provided concentrate mixture just after one 
month of age. Only 13% farmers in HYI 
system provided water in separate manger 
which was mostly seen at CI system. Calf 
mortality was found 8% and 7%, respectively 
in HYI and CI system. Ninety percent 
farmers noticed that diarrhorea and 
pneumonia were common diseases of buffalo 
calf which is similar to the findings of Islam 
et al. (2016) and Tiwari et al. (2007). 

Primary health care

A total of 31% farmers used anthelmintic 
drug for internal parasite for milking buffalo 

but 23% farmers followed vaccination practice 
under HYI system (Table 10).  In CI system 
all farmers used anthelmintic for controlling 
both external and internal parasite and used 
vaccine to their buffaloes. The FMD and HS 
vaccine commonly used for both systems.

Economics of buffalo farming

Yearly expenditure, gross income and net 
income in HYI system were BDT 140000, 
BDT 200000 and BDT 60000, respectively. 
The benefit cost ratio (BCR) was found as 
1.33 in HYI system.  Benefit and cost of 
completely intensive (CI) buffalo farming is 
presented in Table 11. 

Yearly expenditure, gross income and net 
income were BDT 968810, BDT 1220525 
and BDT 251715 respectively in CI system 
farm. Yearly Benefit Cost Ratio (BCR) was 

found as 1.25. Moreover total remaining 
assets were BDT 1060000 which represents 
of present value of buffalo herd of CI system 
(Table 11). Hasan et al. (2016) reported that 
buffalo rearing in the coastal areas of 
Bangladesh was highly profitable. It may be a 
crucial pathway for poverty alleviation. 
Rahman et al. (2008) stated that the benefit 
cost ratio was 1.31, indicating that buffalo 
rearing was profitable in Bangladesh which is 
agreed with the findings of Islam et al. (2017) 
and Siddiki et al. (2017) and also support to 
present study. 

Problems of dairy buffalo production 
system

Problem matrix represented percentage of 
score to assess dairy buffalo-derived 
problems illustrated in Table 12.  

Buffalo farmers identified several problems 
for buffalo production system which lead the 
reason of decreasing buffalo population 
(Table 12). Inadequate knowledge due to lack 
training facilities, high feed price, low milk 
price were the main challenge for dairy 
buffalo production.  Buffalo farmers were 
deprived from milk selling as they were not 
get milk price according to milk fat. 

Milkman was milking from buffalo cow in 
HYI system and they purchased milk from 
farmers. But low milk price (40-42 BDT/L) 
was found in HYI system. Milk sold to local 
market and sweetmeat shop. Some time milk 
man didn’t come to collect milk and farmer 
became looser. They gave money to farm 
owner quarterly or monthly basis. Buffalo 
farmer’s, therefore, depends on middle man 
for pricing of milk in HYI system. But in CI 
system, farmer sold milk directly to 
sweetmeat shop and get relatively   higher 
price (50-55 BDT/L) than HYI system.

Conclusion

The findings of the present study revealed 
that two types of production systems of dairy 

buffaloes under intensive farming were found 
in the drought prone area under Dinajpur 
district. The housing types and management, 
availability of feed resources and its 
utilization, wallowing and showering and 
access to the primary animal health care were 
not similar between these two systems. 
Seasonal influence was found in most of the 
management decision. The productivity and 
milk quality was found better under 
completely intensive system than the 
household yard. The benefit cost ratio (BCR) 
was found profitable in both systems. But 
farmers are facing some problems to rear    
the dairy buffaloes. They indicated “lack      
of knowledge”, “high price of feed” and  
“low milk price” as the main challenges      
for the sustainability of the buffalo farming. 
Government/ NGOs would provide skill 
training to buffalo farmers for improving 
relevant modern knowledge. Improvement of 
market value chain might be helpful to 
minimize the feed cost and will help farmers 
for getting good milk price. So, the future 
perspective could betraining and marketing 
interventions that might be helpful for 
economic sustainability of intensive dairy 
buffalo farmers that would contribute 

significantly in national economy.
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Introduction
The farming systems of animal agriculture 
consist of buffaloes (Bubalus bubalis) and 
other livestock resources in Bangladesh. 
Buffalo milk and meat (buffen) is more 
beneficial than that of the cattle. Buffen 
contains 40% less cholesterol, 55% less 
calories, 11% more protein and 10% more 
mineral in comparison to the bovine meat 
(Nanda and Nakao, 2003). Buffalo milk has 
43% less cholesterol, 58% and 40% more 
calcium and protein, respectively than that of 
the cow’s milk. It is also a rich source of iron, 

phosphorus, vitamin A and of course protein 
(Bilal et al., 2006). In addition, Islam et al. 
(2015) reported no allergenic epitopes of 
β-lactoglobulin from Bangladeshi Buffalo 
milk. According to Bilal et al. (2006), Buffen 
is more preferable over the beef for cholesterol 
sanative people. 

There are 1.47 million heads buffaloes in 
Bangladesh (DLS 2016). Though the growth  
trend of buffalo population (2.20%) in recent 
year is relatively higher than that  of the cattle 
(0.44%) but buffalo milk production is not 
contributed significantly to the national milk 

production of Bangladesh (Islam, 2017). 
Total milk production of Bangladesh is about 
9.40 million metric tons per year (MMT) 
against the requirement of 15.29 MMT (DLS 
2018). To address the gap of demand and 
availability of milk, another dairy species e.g. 
buffalo should be prioritized along with 
cattle, considering the contribution of buffalo 
to the national milk production of India and 
Pakistan. In Bangladesh, the concentration of 
buffaloes is higher in the coastal areas and 
northern part of Bangladesh placed second in 
this regards (Huque and Khan, 2017).

Several production system of buffaloes based 
on management practices and feeding system 
are found in Bangladesh (Rahman et al., 
2018; Saadullah, 2012). At the village level, 
production is usually based on a small herd of 
mixed ages and sexes generally for milk and 
breeding purposes. In a semi-intensive 
production system, buffaloes are kept mainly 
for specific purposes, i.e., either for milk or 
for meat production. Larger herd is kept for 
both milk and meat purpose in saline coastal 
areas under extensive system. In the village 
production systems, buffaloes and cattle are 
kept together within the shed at night, and 
spend the daytime household yards for 
feeding and resting. In river basin areas, 
buffaloes are reared under semi-intensive 
system. In this system, buffaloes are kept 
within the shed at night and spend daytime 
for grazing in the Bathan. Besides, a few 
numbers of intensive buffalo farming have 
also been   seen in some institutional herd as 
well as at farmer’s level. Household intensive 
system are very scattered and mainly seen at 
Northern part of Bangladesh, e.g. Dinajpur, 
Rangpur, where, the buffalo feeding is 
supported by intensive irrigated agriculture 
system. Soliman (2007) concluded that the 
national strategies for the irrigated intensive 

agricultural system in developing countries 
should focus less expensive milk production 
from dairy buffaloes that efficiently utilize 
the inexpensive feed resources. The total 
milk yield per lactation and lactation period 
varied among the systems due to availability 
of feed resources, management systems and 
genotypes of buffaloes. The buffalo raised 
under household or semi-intensive system 
produced higher milk than the bathan or 
extensive system. The lactation yield in the 
household farming or semi-intensive system 
and bathan farming or extensive system were 
found 712-799 and 435 L, respectively by 
Faruque et al. (1990) and Uddin et al. (2016). 
Uddin et al. (2016) reported that the average 
age at first heat was between 39 and 40 
months in both household and bathan 
farming. They also noted that the average 
service per conception, gestation length, 
calving interval, and post partum heat period 
were 1.9 and 2.1, 310 and 315 days, 390 and 
420 days and 125 and 130 days, respectively 
in household and bathan buffalo farming. All 
these demonstrated about the productive, 
reproductive performances of dairy buffaloes 
under different management system in 
Bangladesh. Rahman et al. (2017) felt the 
insufficiency about the information on 
intensive buffalo farming system. Rahman 
and Islam (2018) reported very scattered two 
types of intensives buffalo farming in the 
Dinajpur district. However, there are ample 
opportunities to contribute more data on 
buffalo production system in Bangladesh. 
Moreover India, Pakistan, Trinidad, Brazil, 
Italy and some other country have been 
started intensive buffalo farming to increase 
their national milk production (Naher, 2011). 
Therefore, this study was undertaken to know 
the feeding, breeding, management practice 
and associated problems, and productive and 

reproductive performances of dairy buffaloes 
under intensive system of dairy buffalo 
farming in Dinajpur district of Bangladesh.

Materials and Methods
Location of study areas

Considering the availability of buffalo 
farmers and agricultural production system, 
Birganj, Kaharol and Dinajpur sadar 
sub-district under Dinajpur district of 
Bangladesh were selected for this study. 
Some information of these areasis given in 
Table1.

Climate of the study area

Dinajpur district has experienced a hot, wet 
and humid tropical climate. The district has a 
distinct monsoonal season, with an annual 
average temperature of 25°C (77°F) and 
monthly means varying between 18°C (64 
°F) in January and 29°C (84°F) in August.  
Paddy, Maize, wheat and potato are main 
crops (Wikipedia, 2017).

Farmer’s selection

Farmers were selected from the database of 
sub-district Livestock Office of Birganj, 
Kaharole and Dinajpur sadar. They were 
selected randomly from those who had 
experience of dairy buffalo farming and 

having at least one milking buffalo with calf.

Preparation of questionnaire

Structured questionnaire (containing both 
open and closed questions) was developed to 
collect data according to the objectives. 
Variables like productive and reproductive 
performances, feeding, breeding, and 
healthcare and other management practices 
with related problems for dairy buffalo 
farming were considered. Data were 
collected using standard procedure. The 
questionnaire was pre-tested in the selected 
areas and modified accordingly. Farm visit, farm

observation, secondary review, community 
discussion were held in the six months survey 
period from October 2016 to March 2017. 

Variables and data collection

Variables included in this study were 
gestation period, calving interval, lactation 
period, dry period, feeding and management, 
milk production, breeding system and 
profitability. 

Qualitative and quantitative information 
were collected from household yard intensive 
(HYI) and competently intensive (CI) farm. 
Data were collected directly from HYI farms 
through face to face interview. Discussions 

were conducted with 60 farmers rearing 
milking buffalo to validate the information 
gathered from HYI. Discussion was also 
conducted with the cowboys (hired labours) 
that provided additional strength to the 
obtained data. Same was done with two 
completely intensive system (CI) buffalo 
farms (who were rearing buffaloes since 
three decade). 

Problem associated to buffalo farming were 
collected and rechecked with cowboys, 
veterinary field assistant (VFA) and upazilla 
livestock officer (ULO).The study therefore, 
follows the mixed methodology mode of 
Greene et al. (1989) focusing mainly on 
triangulation which can investigate the same 
issue with the same unit of analysis (Mitchell, 
1986).

Milk sample collection and analysis

During the field visit, 15 individual milk 
samples (50 mL/sample) at animal level were 
collected from each type of intensive farms. 
The milk samples were immediately placed 
in a home freezer, transported in an ice box 
and placed in a regular freezer in the Dairy 
Chemistry Laboratory, Department of Dairy 
Science, Bangladesh Agricultural University, 
Mymensingh-2202, Bangladesh until further 
analyses. Milk samples were analyzed for fat, 
protein, lactose, solids-not-fat (SNF), and ash 
content, and Electric Conductivity (EC) by 
auto-milk analyzer (Lacto scan, Ultrasonic 
Milk Analyzer; Model MIA-SLP-60, 
S/N-70148; MILKOTONIC Ltd., Bulgaria 
6000. Starazagora). Before the analysis, milk 
was tempered to 37oC with intermittent 
gentle inversion of the sample tubes.

Identification of the problem matrix

In order to understand the local perceptions 

regarding the problems of dairy buffalo 
farming, a simple proportional pilling tool 
(Catley, 2002) was used with two different 
groups of informant, each consisting of 
sixteen buffalo farmers. The informants were 
asked to think about related problem that 
might have challenged the dairy buffalo 
production. Top five problems were recognized 
by using16 small stones.  

Data Analysis

Descriptive statistics and independent sample 
T-test were done by using SPSS (version 16).

Results and Discussion
Housing system

Most of the houses were made by mud, 
bamboo and straw. At night farmers kept their 
animals in house. During day time, they kept 
the animals in household yard where animals 
took rest and fed straw, grass, water and small 
amount of concentrate under HYI system.  
But buffaloes in CI system were housed for 
the whole day and houses were built up of 
brick and tin.  In the present study 100% 
farmers both in HYI and CI system cared for 
housing of their buffaloes. According to 
Siddiki (2017), 100% of the farmers in 
Subornochar, 80% for Trishal, 70% for 
Bagha and 45% for Lalpur sub-district didn’t 
care about the housing for buffaloes under 
semi-intensive system. This is different from 
the present study; however, the production 
systems are different.  In another study, 
Uddin et al. (2016) observed that dairy 
buffaloes were kept under semi-intensive 
system in the wet season and only 15% 
farmers provided shed having only roof but 
no concrete floor. Akbar et al. (2009) 
mentioned that most of the dairy buffaloes 

were not housed in extensive system of 
bathan areas but buffaloes which were in the 
plain land sometime had an enclosure, only 
roof made by straw or tin without wall and 
floor was always muddy.

Feeding system

The main diet for the buffalo was roughage 
such as natural grass, and paddy straw. The 
green grass fed either fresh as pasture or in     
a cut-and-carry-system. The roughage was 
often supplemented with grains, and/ or other 
concentrates e.g. wheat bran, oil cake, broken 
rice etc. A mix of concentrates, paddy straw, 
local grass and water were provided in the 
manger in HYI system during day time. But 
in night only straw and water were kept in the 
shed. Forage was found insufficient during 
the dry season and abundant during the rainy 
season. 

The available feed ingredients and their 
supply to the dairy buffalo under HYI system 
is presented in Table 2. On fresh basis, rice 
gruel and wheat bran were found to be 
supplied at higher amount (1.53-1.71 kg fresh/ 
buffalo/day) than the other concentrates and 
agro-industrial by-products. But only 12.5% 
of the farmers used rice gruel to fed the dairy 
buffaloes which was one-sixth of the farmers 
used wheat bran in the ration of their dairy 
buffaloes.  Ready feed was the lowest to be 
supplied to the dairy buffaloes followed by 
molasses but equal proportion of farmers 
(25%) used them. Though the supply of 
protein rich ingredient, mustard oil cake was 
less than 0.2 kg, most of the farmers (63%) 
used it. The supply of cooked broken rice was 
4-5 times of mustard oil cake but the 
proportion of users was similar. The supply 
of other concentrate items ranges from 0.14 
to 0.16 kg fresh/buffalo/day and the user 

proportion varies from 25 to 50%.  All of the 
farmers supplied straw to their dairy 
buffaloes but only 50% did so for green 
grass. The supply of paddy straw was almost 
double of the green grass.

Under CI system rice gruel was the major 
feed appeared to be supplied more than the 
other feed followed by wheat bran and 
broken maize. The supply of rice gruel, 
broken maize, mustard oil cake and molasses 
was not influenced by the availability of the 
fodder. On the other hand, the supply of 
wheat bran and cooked broken rice was 
found 0.75 kg and 1 kg more, respectively 
during the lean period than that of the flush 
period.  Supply of green grass was reduced 
by 2.5 times during the lean period compared 
to the flush period which farmers tried to 
compensate by increasing the amount of 
straw by 1.5 times. Ahmed (2006) showed 
that wheat bran, rice polish, pea bran, khesari 
bran, matikalai bran, lentil, sesame oil cake, 
coconut oil cake and mustard oil cake were 
available round the year for dairy animals 
which supports the diversity of feeds in the 
present study. In the rainy and winter 
seasons, some legumes, green grasses were 
grown sporadically in some areas of the 
country and next six months availability of 
green grass becomes very limited. During 
this period, rice straw alone contributes 87% 
of roughage in dairy feed (Tareque, 1991). In 
present study buffalo farmers depends on   
dry roughage (paddy straw) and green     
grass and it mainly determined by seasonal 
phenomenon in those areas. These findings 
are also in line with Tareque, (1991). The dry 
matter intake (DMI) (kg/d) of milking 
buffaloes in different locations (coastal and 
river basin) was varied from 13-15 (kg/d) 
(Siddiki, 2017). The total feed supply also 
varied from 6.4-20.3 kgDM/day/buffalo in 

coastal area under semi-intensive production 
system (Rahman et al., 2018). All these 
support well the findings of the present study 
regarding the total feed supply to the 
buffaloes.

Watering

Water requirements are influenced by many 
factors such as: species of animal, ambient 
temperature, body size, age, level of feed 
intake and daily milk yield (Marai and Haeeb 
2010). Drinking water is the most important 
water source for buffalo for their body 
functions, e.g. maintaining body temperature, 
milk production and blood plasma volume 
(Buffalopedia, 2018). Irrespective of production 
system (HYI and CI), all the farmers (100%) 
provided fresh drinking water to buffalo three 
times a day. Average water intake was 25 – 60 
L under HYI system. Under CI system, the 
water intake was found 15 L more during the 
summer season than that of the winter season 
(45 L). Mullick (1964) reported that the water 
consumption of dairy buffalo is 31.6 and 
46.5L during the winter and summer, 
respectively, supporting the present result. 
All these provide the evidence in favor of a 
greater variation in the water consumption 
based on several different factors as mention 
earlier.

Wallowing and showering 

To keep the body cool and control the 
external parasites, buffaloes show wallowing 
behavior. In absence of water or marshy place 
buffalo behave similar to cattle, seeks shade 
and shower. Table 4 describes the wallowing 
and showering practices for buffaloes in two 
production system. Very few numbers of 
buffaloes (11%) were allowed for wallowing 
at pond or river in summer season under HYI 
system. Under HYI system all farmers 

(100%) provided shower to the buffaloes 
during November to June which was 11% 
less during July to October. Under CI system, 
all farmers provided their buffalo shower on 
household yard, however, frequency of 
showering was different in two different 
season of the year. Buffaloes when enter the 
water, they defecate and/or urinate to 
maintain temperature (buffalopedia, 2018). 
According to buffalo farmers, reduced feed 
intake, skin disease, delay heat and early 
abortion might be occurred in buffalo in 
absence of showering.

Breeding

Almost all the dairy buffaloes (96.3%) 
experienced natural mating under HYI 
system, whereas, artificial insemination

(AI) covered only 3.7% of the dairy buffaloes 
(Table 5). Most of the farmers were facing 
problem to breed their buffaloes during heat. 
As per the buffalo farmers, service of the 
buffalo might be missed due to the low 
number of breeding buffalo bull and long 
distance of AI service provider. Moreover, 
the transport cost (BDT 2500-3000) of 
buffalo in heat to the insemination center 
might impose an additional barrier on timely 
breeding of the dairy buffalo. More than half 
of the farmers used natural service to their 
buffalo in heat at the right time, while 42% of

farmers were unable to inseminate their 
animals in time due to various reasons 
(Uddin et al., 2016). Natural breeding was 
followed in CI system by the herd’s breeding

buffalo bull. A total of 79% buffaloes showed 
heat from early night to early morning. 
Rahman et al. (2018) and Saadullah (2012) 
also observed that most the buffaloes showed 
breeding symptoms during the night which 
agreed with the present results. 

The proportion of natural mating in the dairy 
buffaloes in Dinajpur district is in line with 
the finding of Uddin et al. (2016). They 
stated that the natural mating system was 
practiced by the most of the farmers though 
the number of breeding bull in the herd both 
in household and in bathan farming in 
Bangladesh is very minimum (≈1%). 
Sawarkar et al. (2001) reported that, most of 
the farmers preferred natural service with the 
expectation that it would increase the 
conception rate.

  

Milk production and quality 

Average milk production (L/d/h) according to 
the stage of lactation is shown in Table 6 and 
Table 7 shows the chemical quality of the 

milk. In first stage of lactation (1 – 90 days), 
the buffalo had 2.5 and 4.5 L/d/h more milk 
production than the second stage of lactation 
(91 – 180 days), respectively in HYI and CI 
management system. In both systems, the 
daily per head milk production (L) in second 
stage of lactation was more than double of the 
milk production (L/d/h) in the third stage 
(181 days – drying off) of lactation.

Significant difference was found in total 
solids (p≤0.01), fat (p≤0.001) and protein (p≤
0.01) content but SNF, lactose, ash, pH and 
electrical conductivity of buffalo milk were 
found similar (p>0.05) between two 
management system. Milk quality of 
buffaloes agrees with the report of Ling et al. 
(2013) who found that average milk fat, 
protein, lactose, total solid and non-fat solid

of dairy buffalo were 7.52, 4.32, 5.19, 17.81, 
and 10.11 per cent, respectively in Mang city 
of China. The average value of buffalo milk 
component in the present study was also in 
agreement with the pooled values obtained 

by Nahar et al. (2014) in Bangladesh. In 
another study, Islam et al. (2014) reported a 
lower protein (3.5%) and fat (5.84%) in 
buffalo milk from Bangladesh Livestock 
Research Institute herd than the present study 
but the lactose content is comparable. This 
may be due to different sample handling and 
method used and could explain these 
variations and since lactose present in true 
solution in milk, hence, is minimally affected.

Productive and reproductive characters

Productive and reproductive characters of 
dairy buffaloes under household intensive 
(HYI) and completely intensive (CI) system 
is shown in Table 8. The differences of 
lactation length (d), average milk yield (L/d), 
dry period (d), age at first pregnancy (month) 
and age at first calving (month) were found 
highly significant (p≤0.001) between  the 
management systems. The lactation yield of 
milk under CI system is double of the 
lactation milk yield of the HYI system. In CI 
system, 4 L more milk per day, 29 days of 
more lactation length and 75 days less         
dry period compared to the HYI management

system explains the more lactation yield in CI 
system than the HYI system. The lactation 
yield in the household farming or semi- 
intensive system and bathan farming or 
extensive system were 712-799 L and 435 L, 
respectively (Faruque et al., 1990; Uddin et 
al., 2016) which were much lower than the 
Nili-Ravi buffaloes reported by Mudgal 
(1989), Khan (1995), and ICAR (2000), and 
half of the present findings. Lactation yield of 
our finding is also higher than the findings of 
Hussen (1990), Faruque and Amin (1995). 
Faruque and Amin (1995) found low 
lactation yield of indigenous buffaloes in 
Khulna region (280 L) and Hussen (1990) 
reported 830L milk yield per lactation in 
Tangail which are lower than our findings. In 
our findings, the lactation yield was higher 
possibly attributed to the genotypic factors, 
since cross breed buffaloes are reared in HYI 
and CI system in Dinajpur district which are 
migrated/imported from India.

Compared to the HYI system, the buffaloes 
under CI system – required 34% less service

per conception (p≤0.05), attained pregnancy 
6 months earlier and therefore, gave birth of 
calf 6 months earlier (p≤0.001), had 2 months 
less calving interval and resumed their 
ovarian cyclicity 1 month earlier (p≤0.05). 
The mean values of these variables found in 
the present study are in the comparable range 
of them reported by Karim et al. (2013), 
Faruque et al. (1990) and Shabede et al. 
(2003).

Calf management

Different components of calf management 
are presented in Table 9. At night, calves 
were kept separately on clean dry place at the 
corner of   mother shed.  Most of the farmers 
fed colostrums to new born buffalo calf 
suckling directly from their mother. Buffalo

calves were fed 2-3 L colostrums per day 
maintaining 3-4 hrs intervals in study area in 
both type of system (HYI/CI).  Sharma and 

Mishra (1987) stated that timely feeding of 
colostrums to calves is essential that leads to 
immunity of calves. At the age of one month, 
concentrate mixture (wheat bran, cake; 50-60 
g/h/d) and newly grown soft grass were 
offered to calf. A total of 36% farmers 
provided concentrate mixture just after one 
month of age. Only 13% farmers in HYI 
system provided water in separate manger 
which was mostly seen at CI system. Calf 
mortality was found 8% and 7%, respectively 
in HYI and CI system. Ninety percent 
farmers noticed that diarrhorea and 
pneumonia were common diseases of buffalo 
calf which is similar to the findings of Islam 
et al. (2016) and Tiwari et al. (2007). 

Primary health care

A total of 31% farmers used anthelmintic 
drug for internal parasite for milking buffalo 

but 23% farmers followed vaccination practice 
under HYI system (Table 10).  In CI system 
all farmers used anthelmintic for controlling 
both external and internal parasite and used 
vaccine to their buffaloes. The FMD and HS 
vaccine commonly used for both systems.

Economics of buffalo farming

Yearly expenditure, gross income and net 
income in HYI system were BDT 140000, 
BDT 200000 and BDT 60000, respectively. 
The benefit cost ratio (BCR) was found as 
1.33 in HYI system.  Benefit and cost of 
completely intensive (CI) buffalo farming is 
presented in Table 11. 

Yearly expenditure, gross income and net 
income were BDT 968810, BDT 1220525 
and BDT 251715 respectively in CI system 
farm. Yearly Benefit Cost Ratio (BCR) was 

found as 1.25. Moreover total remaining 
assets were BDT 1060000 which represents 
of present value of buffalo herd of CI system 
(Table 11). Hasan et al. (2016) reported that 
buffalo rearing in the coastal areas of 
Bangladesh was highly profitable. It may be a 
crucial pathway for poverty alleviation. 
Rahman et al. (2008) stated that the benefit 
cost ratio was 1.31, indicating that buffalo 
rearing was profitable in Bangladesh which is 
agreed with the findings of Islam et al. (2017) 
and Siddiki et al. (2017) and also support to 
present study. 

Problems of dairy buffalo production 
system

Problem matrix represented percentage of 
score to assess dairy buffalo-derived 
problems illustrated in Table 12.  

Buffalo farmers identified several problems 
for buffalo production system which lead the 
reason of decreasing buffalo population 
(Table 12). Inadequate knowledge due to lack 
training facilities, high feed price, low milk 
price were the main challenge for dairy 
buffalo production.  Buffalo farmers were 
deprived from milk selling as they were not 
get milk price according to milk fat. 

Milkman was milking from buffalo cow in 
HYI system and they purchased milk from 
farmers. But low milk price (40-42 BDT/L) 
was found in HYI system. Milk sold to local 
market and sweetmeat shop. Some time milk 
man didn’t come to collect milk and farmer 
became looser. They gave money to farm 
owner quarterly or monthly basis. Buffalo 
farmer’s, therefore, depends on middle man 
for pricing of milk in HYI system. But in CI 
system, farmer sold milk directly to 
sweetmeat shop and get relatively   higher 
price (50-55 BDT/L) than HYI system.

Conclusion

The findings of the present study revealed 
that two types of production systems of dairy 

buffaloes under intensive farming were found 
in the drought prone area under Dinajpur 
district. The housing types and management, 
availability of feed resources and its 
utilization, wallowing and showering and 
access to the primary animal health care were 
not similar between these two systems. 
Seasonal influence was found in most of the 
management decision. The productivity and 
milk quality was found better under 
completely intensive system than the 
household yard. The benefit cost ratio (BCR) 
was found profitable in both systems. But 
farmers are facing some problems to rear    
the dairy buffaloes. They indicated “lack      
of knowledge”, “high price of feed” and  
“low milk price” as the main challenges      
for the sustainability of the buffalo farming. 
Government/ NGOs would provide skill 
training to buffalo farmers for improving 
relevant modern knowledge. Improvement of 
market value chain might be helpful to 
minimize the feed cost and will help farmers 
for getting good milk price. So, the future 
perspective could betraining and marketing 
interventions that might be helpful for 
economic sustainability of intensive dairy 
buffalo farmers that would contribute 

significantly in national economy.
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