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The study was carried out to analyze small farmers’ performance and 
perceptions in adoption of crossbred cattle and the socioeconomic factors 
that affects on adoption. A total of 280 small farm dairy households were 
interviewed using a pre-tested questionnaire in four different agro-
ecological zones in Bangladesh. The statistical tools like Chi-square test, 
Cobb-Douglas production function and logistic model were used for analyze 
the collected data. Performance of the crossbred cattle was better than that 
of indigenous cattle in respect to milk production, profitability and input 
used. Reception of extension services was higher for crossbred cows (67.2%) 
than that of indigenous (32.8%). Experience in dairying, earning members in 
the family and reception of extension services were more likely to be 
adoption of crossbred cattle. Farmers’ perception was better in terms of 
technical skill, attitude towards technical change and communication ability. 
Availability and low price of concentrate feeds, improvement of scientific 
knowledge of the farmers, perception of artificial insemination (AI) and 
adoption awareness may be increased for improved crossbred dairying. It is 
concluded that extension services should be strengthened to motivate the 
small dairy farm holder to shift from indigenous to crossbred dairying and 
provision of subsidy for improved dairying and research-extension-farmer 
linkage activities should be established.     
 
Key words: Adoption of crossbred cattle, extension services, farmers perception, 
odds ratio, socioeconomic factors 

 
 
INTRODUCTION 
 
Cattle farming in rural Bangladesh are constituted mainly 
from smallholder farming system being managed in 
traditional ways. However, smallholder dairy production is 
becoming increasingly important and it contributes 
magnificently to the improvement of the livelihoods of rural 
people. A large portion of smallholders rear indigenous cow 
in the homestead for own consumption and sometimes for 
income generating purposes. Low productivity of 
indigenous cows is attributable to the fact that these cows 
are mostly subsist on crop residues and natural greenery 
without any noteworthy supplementation of concentrates 
produce low amount of milk yield. The per day milk 
production is 1.86 liter in indigenous cow whereas 5.94 
liter is in crossbred cows and income level from milk yields 
of crossbred cows is 3.19 times higher than the indigenous 

cows (Islam et al., 2010). Crossbred cows are more 
economical and provide higher yield than the indigenous 
cows, inclusion of a few crossbred cows can increase the 
income of a dairy entrepreneur and provide gainful and 
round the year employment of its family labor (Islam et al., 
2008). The cattle of Bangladesh are mostly of indigenous 
types (Bos indicus) with few crossbred along with some 
purebreds such as Sahiwal, Holstein, etc. 

Performance of crossbred cows is better than indigenous, 
but adoption of crossbred cows has been deteriorating in 
many instances (Ali et al., 2000). But adoption of crossbred 
cattle is associated with better milk yield (Mekonnen et al., 
2009)  and   this    type   of  improved  dairying has  a  direct  
impact on income generation, poverty alleviation and 
availability     of   animal   protein   (Fogwe, 2015). Thus,   to  
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increase country’s milk output, a judicious strategy of 
focussing on high yielding breeds i.e. crossbred cattle 
should be adopted in the small scale dairy farming 
community. In some instances the number of crossbred 
cattle is increasing with the spread of artificial insemination 
(AI) practices (Islam et al., 2010) and motivation by the 
government extension services throughout the country, 
especially, in the peri-urban areas where these facilities are 
available.  

The information regarding socioeconomic and farm 
characteristics of smallholders help to understand the 
actual situation to adopt crossbred cows. Also, the effect of 
these factors on adoption of crossbred cows would be 
beneficial to improve the dairy production. Understanding 
the factors affecting farmers' adoption of crossbred dairy is 
critical to success of development and implementation of 
policies and programs in dairy industry development. 
Previous adoption-oriented research has examined the use 
and diffusion of dairy-related technologies (Metz 1993; 
Metz et al. 1995, Nicholson et al. 1999; Mohi and Bhatti 
2006; Mekonnen et al. 2009) and the factors affecting 
adoption on smallholder farms (Irungu et al. 1998; Jera and 
Ajayi. 2008). Performance of crossbred cows (Ali et al, 
2000) and constraints faced by dairy farmers (Kumar et al 
2014) were studied. However, Benin et al. (2003) found 
that constraints imposed by the factors those influence the 
awareness, availability, costs, benefits and risks associated 
with the different dairy technologies and management 
practices. 

Adoption of crossbred cows expands the milk yield by 
raising the input efficiency and augments the employment 
by raising the human labor demand. But surprisingly little 
work has been done to examine the adoption level and 
farmers skills, attitudes and related opinions to adopt 
crossbred cow in Bangladesh. This study will provide useful 
evidence that households benefit in certain ways from the 
adoption of smallholder dairy production. In addition, the 
findings of the study are expected to be helpful to individual 
farmers by providing valuable insight into the problems of 
crossbred owners and, therefore, the policy makers may 
also be benefited. The study will also generate valuable 
information to the researchers as well as extension workers 
which can help to form effective national planning for the 
development of dairy sector. Therefore, the present study 
attempts to determine the performance and attitudinal 
perception of adoption of crossbred cows by smallholders.  
 
 
MATERIALS AND METHODS 
 
Study Design and Data Collection 
 
Four ecologically representative study sites were selected 
from all over the Bangladesh keeping in view the operation 
feasibility. These    were (i) coastal region (Jessore district),  

 
 
 
 
(ii) northern hill sties (Sherpur district), (iii) peri-urban 
and industrial zone having high employment opportunity 
(Gazipur district), (iv) rural plane lands (Mymensingh and 
Bogra districts). Last two districts were combined together 
as having their same characteristics rural areas with plane 
lands and same kinds of dairy farmers. The four regions 
were considered as the four strata of the whole sampling 
technique. For convenient mode of selection, an Upazila 
from each of the regions was selected using simple random 
sampling technique and three adjacent villages from each 
Upazila were selected purposively where small dairy 
farming was done. A complete listing of dairy farm 
households of each selected villages was carried out.  

A total of 280 small dairy farm households (25% of 
aggregate 1120 households in 15 villages) were selected 
using simple random sampling technique through house to 
house visits. The distribution of total sample in different 
regions was as 50 households from coastal, 60 from 
northern hill sites, 75 from peri-urban and 95 from rural 
plain areas. Data collection was done through oral 
interview of dairy farmers with the use of structured 
questionnaires. The questionnaire provided information on 
socioeconomic and farming characteristics of the farmers of 
both crossbred adopters and non-adopters. Quantitative 
information regarding investment in dairying and milk 
output were collected. Categorical responses of the farmers 
were recorded on different sources of adoption 
information, their perceptions in adoption and major 
problems to adopt crossbred cows.  
 
Analysis 
 
Data were analyzed by using Statistical Package for Social 
Sciences (SPSS) 16.0 computer software package. A 
characterization was done using contingency tables (cross 
tabulation) to compare the proportion of adopters and non-
adopters in respect of a particular characteristic. Chi-
square tests were carried out to assess relationships 
between adoption and socioeconomic variables. Cobb-
Douglas production function was used to explore the input-
output relationship of milk production, where the per day 
per cow milk yield (liter) was the dependent variable and 
the independent variables were use of green fodder, dry 
fodder, concentrate in per day per cow in kg and use of 
labor per day per cow in hours. A logistic function including 
odds ratios was used to derive coefficients of explanatory 
variables likely to influence farmer’s attitude to adopt 
crossbred cows. For this analysis, level of adoption was the 
dependent variable and eight selected farm characteristics 
which have direct influence on this outcome were the 
independent variables. Adoption level was a dichotomous 
(adopter = 1/ non-adopter = 0) variable and all of the 
independent variables were categorical. Crude odds ratio 
was computed to explore the association between 
dichotomous variable and one exposure variable   whereas  



 Quddus          65 
 
 
 

Table 1. Average Values of Inputs and Outputs and Estimates of Production Function in Milk  Production of Crossbred and 
Indigenous Cow  

 
Farm Characteristics Average values Estimates of Production  

Function 
 Indigenous Crossbred Indigenous Crossbred 
Number of observations  214 66 214 66 
Number of milch cow per household 1.27 1.94   
Milk yield per day per cow (Liter) 1.78 5.53   
Per day per cow profit from dairying  (Taka) 13.00 43.00   
Capital investment per cow (Taka) 19,970 36,480   
Green fodder (kg) 8.8 16.1 0.301** 0.408** 
Dry fodder     (kg) 6.3 11.9 0.325** 0.325* 
Concentrates  (Kg) 0.75 2.47 0.410** 0.408** 
Human labor per day per cow (hour) 2.0 3.6 0.370** 0.187 
Intercept   -0.781 -0.873 
F-Value   69.340 84.970 
Adjusted R2 value   0.580 0.838 

 

** indicates significant at 1% level of significance and * indicates significant at 5% level of    significance,  1 USD = 80 Taka approximately  
 
 
 
adjusted odds ratio was computed to explore the 
association between dichotomous variable and all of the 
exposure variables.  
 
 
RESULTS   
 
Crossbred cow produced 5.53 liters of milk per day per 
cow, which was more than three times in indigenous cow. 
Similarly, per day per cow profit from dairying was higher 
for crossbred cows than that of indigenous cow. The 
average daily feed intake and the human labor use per 
animal were also higher for the crossbred cattle. F-ratio 
was highly significant for Cobb-Douglas production 
function implying the overall significance of the regression 
equation. Low values for the adjusted coefficient of multiple 
determinations (R2) for indigenous cattle were observed 
compared to crossbred cattle. The R2 value was 0.580 for 
indigenous cattle implying that the induced variables 
(green fodder, dry fodder, concentrate and labor) explained 
58 percent contribution of milk production whereas for 
crossbred cattle these variables explained 83.8 percent 
contribution (Table 1). Among the different inputs, the 
regression coefficients of green fodder, dry fodder, 
concentrate and labor were positive in all the equations 
fitted and significant at 5% level of significance.  

Some of the characteristics of farmers and farm resources 
were used in this study which is shown in Table 2. About 
61.8% dairy farmers belonged to age group 35 to 49 years 
of which only 19.1% reared crossbred cattle. Ratio of 
crossbred cattle owners were highest among the old age 
group (50 years and above) among the three age group of 
cattle farmers. About 25% of the farmers were illiterate and 
46% were educated up to primary level along with this 
85% of the respondents were practicing dairy farming from 
ten years and above. Marginal and medium/ large farm 
holders had positive influence on the adoption of crossbred 

cows but small (0.2 -0.99 hector) farm holders were less 
motivated to adopt crossbred cows. About 38.6% of the 
farmers were having above average income and they were 
more influenced to adopt crossbred cows but farmers 
having below average income were influenced to rear 
indigenous cows. Twenty four percent farmers received 
extension services of which two-third (67.2%) were 
crossbred owners. Ninety percent of the indigenous cattle 
owners did not get facilities to receive extension services. 
Most of the adopters (58.5%) were peri-urban dwellers as 
compare to the 41.5% non-adopters whereas most of the 
non-adopters (93.3%) were hill site dwellers as compared 
to the 6.7% crossbred adopters. In this study, the most 
significant qualitative characteristics that distinguished 
crossbred cattle adopters from non-adopters were 

extension services (p  0.000), earning member (p  

0.000), farm size (p  0.006), household income (p  

0.000), and study location (p  0.000).  
Illiterate and upper educated farmers were less 

motivated to adopt crossbred cow. Crude odds ratio of 
adoption of crossbred cattle were 2.48 and 2.11 times more 
likely among the primary and secondary educated farmers 
respectively whereas primary educated farmers were 1.4 
times more likely and secondary educated farmers were 
56% less likely to adopt crossbred cow compared to 
illiterate farmers in adjusted odds ratio (Table 3). Both the 
crude and adjusted odds ratio interpret that more 
experience in dairying, more earning members in the 
family, above average household income and reception of 
extension services were more likely to be adoption of 
crossbred cow compared to lower level of these factors. 
The likelihood of crossbreeding was higher in peri-urban 
area but lower in the coastal and hilly areas compared to 
the plain rural areas. Based on crude odds ratios, farmers 
having small farms were 64% less likely and farmers 
having medium/ large farms were 20% less likely to adopt  
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Table 2. Qualitative Farm Household Characteristics According to Indigenous and Crossbred  Cattle Owners 
 

Parameters All farmers Indigenous 
cattle owners 

Crossbred 
cattle owners 

p-values 
(based on 

χ2 test)  % within 
parameter 

% between two types of cattle 
owners 

Age of farmer    0.060 
    Age < 35 years 21.4 71.7 28.3  
    Age 35 to 49 years 61.8 80.9 19.1  
    Age >= 50 years 16.8 66.0 34.0  
Education level of farmer    0.071 
    No formal education 25.4 85.9 14.1  
    Primary education 45.7 71.1 28.9  
    Secondary education 25.0 74.3 25.7  
    College or University 3.9 90.9 9.1  
Experience in dairy farming    0.323 
    0 – 9 years 14.6 85.4 14.6  
    10 – 19 years 59.6 74.3 25.7  
     20 years and more 25.7 76.4 23.6  
Extension services received      0.000 
    No 76.1 90.1 9.9  
    Yes 23.9 32.8 67.2  
Earning members in the family    0.000 
    1 – 2 members 35.0 93.9 6.1  
    More than 2 members 65.0 67.0 33.0  
Farm size     0.006 
    Land < 0.20 ha (Marginal) 52.5 69.4 30.6  
    0.20 0.99 ha (Small) 39.3 86.4 13.6  
    1 ha and more (Medium or large) 8.2 73.9 26.1  
Household income (monthly)    0.000 
    Below average income 61.4 92.4 7.6  
    Above average income 38.6 50.9 49.1  
Locations    0.000 
Rural 35.0 87.7 12.3  
Peri-urban 27.5 41.5 58.5  
Coastal 16.1 88.9 11.1  
Hilly 21.4 93.3 6.7  

 
 
 
crossbred cow compared to landless farmers.       

To know perceptions of farmers about adoption of 
crossbred cow their level of technical skills, attitudes, 
exposures, communication ability etc. were studied. The 
results interpret that 47 % of the crossbred adopters had 
enough technical skills but having lower percentages of 
other perceptions. Maximum farmers had no adopting 
exposures, attitudes towards taking risk and use of 
Government policy but higher proportion of farmers had 
little perceptions about attitudes towards technological 
change and communication ability (Table 4). Non 
availability of concentrates and or other inputs and their 
higher costs (according to 71% non-adopters and 67% all 
respondents); and life risks of milch cows and high rate of 
calf mortality (according to 64% non-adopters and 55% all 
respondents) were the high ranking constraints in adoption 
of crossbreed. Lack of education, scientific knowledge and 
awareness; non availability of bulls and or distant location 
of AI centre; and inadequate knowledge of breeding and 
perception of AI were the next ranking constraints of 
crossbred dairying. Comparatively lower ranking 

constraints were the lack of capital to invest animal, shed 
and feeds; crisis of labor to manage crossbred cattle 
scientifically; and lack of information and extension 
services (Table 5).        
 
 
DISCUSSION 
 
Age of dairy owners had negative effect on dairy income for 
lower income group and all groups interpret that low aged 
people preferred dairy farming. On the other hand, farm 
size (crop land) of lower income group had significant 
positive effect and farm size of all groups had insignificant 
positive impact on dairy income because dairy holders 
having higher lands were given more preference to dairy 
farming. The regression coefficient for concentrates was 
maximum in compare to other inputs implies that the 
concentrate was the most important factor affecting the 
milk production in both the breeds of cows. Similar findings 
were reported by Rai and Gangwar (1976) and Sharma and 
Singh (1993). The   contribution  of   concentrate  suggested  
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Table 3. Odds Ratio of Crossbred Cow among Household and Farm Characteristics 
 

Characteristics Crude Odds Ratio 
(p-value) 

Adjusted Odds Ratio 
(p-value) 

Age of farmer   
    Age < 35 years*   
    Age 35 to 49 years 2.023   (0.135) 0.194    (0.010) 
    Age >= 50 years 1.803    (0.526) 0.213    (0.082) 
Education level of farmer   
    No formal education*   
    Primary education 2.480    (0.021) 1.416    (0.591) 
    Secondary education 2.112    (0.087) 0.441    (0.304) 
    College or University 0.610    (0.654) 0.022    (0.014) 
Experience in dairy farming   
    0 – 9 years*   
    10 – 19 years 2.023    (0.139) 1.916    (0.383) 
     20 years and more 1.803    (0.259) 2.877    (0.219) 
Extension services received     
    No*   
    Yes 18.701   (0.000) 41.875    (0.000) 
Earning members in the family   
    1 – 2 members*   
    More than 2 members 7.541   (0.000) 5.394    (0.026) 
Farm size    
    Land < 0.20 ha (Marginal)*   
    0.20 0.99 ha (Small) 0.358    (0.002) 0.268    (0.025) 
    1 ha and more (Medium or large) 0.800    (0.660) 0.061    (0.005) 
Household income (monthly)   
    Below average income*   
    Above average income 11.786    (0.000) 5.876    (0.004) 
Locations   
Rural*   
Peri-urban 10.078    (0.000) 2.933    (0.077) 
Coastal 0.896    (0.846) 0.186    (0.062) 
Hilly 0.512    (0.266) 0.225    (0.071) 

 

* indicates reference category 

 
 

Table 4. Attitudes and Perceptions of Crossbred Adopters on Technological Change (N=66)    
  

Characteristics Level of response (%) 
No Little Good 

 Technical skill                                         00 53 47 
 Attitude towards technological change                        26 57 17 
 Attitude towards taking risk                  65 35 00 
 Farmer’s exposure                                  64 26 10 
 Communication ability                         32 54 14 
 Use of Government policy                  59 30 11 
Easy to obtain crossbred cow?                                                           68 20 12 
Easy to obtain fodder materials?                                                           56 35 9 
Veterinary services available in your area? 41 44 15 
Extension services available in your area? 21 41 38 

 
 
 
the importance of well organized sector of producing and 
distributing quality concentrate-feed material for 
accelerating milk production through adopting crossbred 
cows.       

Probability of adoption decreased with the increase of 
age of the household head up to 50 years but older farmers 
may be more interested to adopt new technologies or 

practices because as farmers get old, they understand its 
benefits and they learn more about practices of crossbred 
cattle farming which support the findings of Feder et al. 
(1985) but Mafimisebi et al. (2006) stated opposite 
findings. The majorities of the farmers had 10 to 19 years of 
experiences in dairy farming and most of the higher 
experienced farmers reared crossbred cattle. About 52.5%  
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Table 5. Major Constraints Perceived by the Cattle Owners  
 

Constraints  Non-Adopters All Owners 
N % Rank N % Rank 

Lack of education, scientific knowledge and awareness 124 58 IV 132 47 IV 
Lack of capital to invest in animal, shed and feeds 97 45 VI 101 36 VI 
Life risks of milch cow and high rate of calf mortality 137 64 II 155 55 II 
High cost and non-availability of concentrate and other inputs 153 71 I 188 67 I 
Non availability of bulls or distant location of AI Centre 105 49 V 134 48 III 
Inadequate knowledge of breeding and perception of AI  128 60 III 131 47 V 
Crisis of labor to manage crossbred cattle scientifically 83 39 VII 94 34 VII 
Lack of information, proper scientific advice or extension services 77 36 VIII 84 30 VIII 

 
 
 
farmers had marginal land holdings (below 0.2 ha) and only 
8.2% farmers had land size more than 1 hectare which 
means that most of the studied cattle owners had marginal 
and small land holdings. About 61.4% farmer’s household 
income were below average and most of them (92.4%) 
belonged to indigenous cattle ownership which means that 
usually low income farmers reared indigenous cattle.  

Very low odds ratio among the college or university level 
educated farmers because they are interested to other 
businesses like crop cultivation, business, services, etc. and 
they have negligence attitude to improved dairying. But this 
type of farmers in rural, coastal and hilly areas reared 
indigenous cow parallel to crop cultivation for milk 
consumption purposes. Dairy farmers having more lands 
were less likely to adopt crossbreeding because they were 
motivated to crop cultivations or other jobs. But landless 
farmers are more motivated to cross breeding firstly, cross 
breeding is done in peri-urban areas where the dairy 
owners are landless usually and concentrate feeds and 
other crossbreeding technology is available therein. 
Secondly, both in the peri-urban and rural areas a small 
proportion of landless people trained up and motivated to 
crossbreeding as a main source of household income.    .       

A large number of cattle breeding technologies have been 
adopted recent years but still there have so many 
constraints are facing by small farm holders in Bangladesh. 
Crossbreds are high producing but they demand heavy 
initial investment as well as high maintenance cost which is 
unaffordable to majority of the farmers. According to 
Quddus (2012) non adoption of improved breeding 
practices were happened mainly due to breeding 
constraints (65.5%), life risk of milch cattle (29.4%) and 
high rate of calf mortality (43.3%). The finding of high price 
of concentrates in this study is close related to Kumar et al. 
(2011). In rural areas green and dry fodder are available for 
indigenous cows but these foods are not sufficient for 
crossbred cows and concentrates are not available there. 
Technology can be easily adopted by well-educated farmer 
with superior mass media exposure and extension contact 
(Upadhyay, 2010).  
 
Conclusions 
 
Based on the findings of the study, it is concluded that the 

rate of adoption of crossbred cows is still low, especially, in 
the rural areas. Extension services received, urbanization 
and socioeconomic factors of smallholder farmers like level 
of education, farm size and income have significant 
influence on adoption of crossbred cattle. Hence, the 
farmer’s characteristics and extension services provided by 
the Government should be considered for the enhancement 
of adoption of crossbred cows. Especially, extension 
services should be extended to encourage farmers to 
rearing crossbred cows for increased milk production and 
poverty alleviation. Level of farmers’ perception in 
adopting crossbred cattle like their exposure, attitude 
towards taking risk, use of Government policy and access to 
crossbred cattle and fodder materials are very low. Lack of 
education, scientific knowledge, awareness and concentrate 
feeds; risk of diseases of crossbred cattle and calf mortality; 
non availability of bulls and or distant location of AI centre; 
inadequate knowledge of breeding and perception of AI are 
the major constraints to adopt crossbred cattle.  Therefore, 
it is recommended that the farmers, especially, youths 
should be trained so that their scientific knowledge and 
awareness will be improved so as to meet the constraints in 
breeding, management and health aspects and level of 
perception on adoption of crossbred will be increased. 
Effort should be given by the Government to provide 
subsidy for purchasing improved breed of milk cattle, 
fodder, concentrates and necessary inputs. Greater 
attention should be given to researcher-extension-farmer 
linkage activities and there is need for further research on 
dissemination and adoption of dairy technologies.     
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