


Dairy Dreams Deferred: What’s Holding Back Bihar’s Dairy Farmers?


Abstract
This study examineds the key constraints faced by dairy farmers in Khagaria, Bhagalpur, Banka, and Purnea districts, focusing on infrastructural, financial, feeding, breeding, healthcare, and market-related challenges. Financial constraints, particularly the high cost of purebred cattle and lack of capital, were identified as primary obstacles, followed by inadequate livestock housing and the prohibitive initial costs of setting up dairy operations. Feeding-related challenges, such as the high cost of feed, seasonal fluctuations in fodder availability, and a reliance on dry fodder, were found to significantly affect productivity. Breeding and healthcare constraints included difficulties in identifying estrus signs, high veterinary medicine costs, and limited access to qualified professionals. Market-related issues were dominated by the lack of cold chain facilities, low milk prices, and limited demand for processed dairy products. Additionally, the study highlights the interrelated nature of these challenges, driven by poor infrastructure, lack of training, and ineffective implementation of government policies and support schemes. Addressing these constraints requires targeted interventions in infrastructure development, financial access, technical training, and market access to enhance the sustainability and profitability of dairy farming in these regions.
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Introduction 
The livestock sector is an important subsector of agriculture in the Indian economy that it grew at a compound annual growth rate (CAGR) of 12.99 percent between 2014-15 and 2022-23. Livestock's contribution to overall agriculture and allied sector Gross Value Added (GVA) increased from 24.38 percent to 30.23 percent (at current prices) during the same period (Department of Animal Husbandry, Dairy, and Fisheries, 2022-23). The livestock products’ demand is more income elastic, as income rises in relation to the cost of living, consumers generally tend to spend more on protein products of animal origin than before. The demand for milk was predicted to increase to 131–158 million tonnes by 2020 (Paroda and Kumar, 2000). This would require an incremental addition of about 5 million tonnes of milk per year over next 15 years as compared to 2.5 million tonnes increment in the last 15 years (National Dairy Plan, 2021). In many nations, agriculturists regard the promotion of the milk production system as one of the most widely favoured paths to rural and overall economic development. It provides dairy farmers with a consistent source of revenue at a low-risk level (FAO, 2017). The livestock sector has contributed significantly to Bihar's development. Apart from agriculture, animal husbandry is a vital sector that provides job and income opportunities for Bihar's rural population. This industry accounts for roughly one-fifth of overall rural income and employs many women and people from marginalised communities. Livestock accounts for 38% of the gross value of agricultural output in Bihar. Furthermore, since many households are either landless or land poor in rural Bihar, this sector supplements the income they generate from their other agricultural enterprises and farm labour. The majority of dairy farmers sell their milk in milk collection depots to make a fair living. The livestock herd of Bihar is very large and the species makeup diverse (Animal & Fisheries Resources Department, Government of Bihar, 2022). According to the 2012 livestock census, the total livestock population was 329.39 lakh. In Bihar state, farmers rely on their limited resources, such as inputs, animal potential, and feed quality, to maximise production and profit. Farmers' scientific management and competence can significantly increase profits. Milk producers continue to encounter numerous constraints, including milk production, breeding, nutrition, health management, infrastructure, and output disposal. There is compelling evidence that livestock production in Bihar is controlled by the primary determinants controlling livestock productivity and production: breeding, health, nutrition, and animal management (Singh 2013). Bihar confronts significant challenges from animal diseases, owing in part to limited health services and insufficient livestock nutrition for all species (Rahman 2017). More than one-third of the losses are due to animal health issues, followed by breeding and reproduction (31%), and feed and nutrition (28%). The restrictions and obstacles associated with establishing superior genetic potential for higher yields include a shortage of progeny testing bulls and infertility, whereas those associated with better feeding include mineral insufficiency and a scarcity of green fodder. Furthermore, a major problem is converting Bihar's prevalent food grain-based agriculture into a food-fodder crop-livestock industry (Rahman, 2017). Keeping this in mind, the current study was designed with the particular goal of determining the constraints perceived by dairy farmers from various districts of Bihar. 	Comment by Acer: Please put latest census data
2. Constraints faced by the dairy farmers	Comment by Acer: Whether this section is required? Otherwise merge with the introduction section before writing hypothesis and objectives of this study.
Before diving into field work, modest attempt was made to review the existing literature to examine the common constraints faced by the dairy farmers of other states. Patil et al. (2009) studied the constraints faced by the dairy farmers in Nagpur district and reported the reasons of low milk production were rearing local breeds,  shortage of green fodder (45.33%), lack of clean water (41.33%)  etc. Referring to the financial constraints, 78.22% respondents stated their constraint as delay in milk payment, 63.11% as inadequate money and lack of loan facility whereas high cost of concentrates as the constraint stated by 56.44% of the respondents. As regards technical constraints, majority of the respondents (68.00%) have stated their constraint as inadequate knowledge of diseases, their prevention and control while 56.89% have referred their constraint as non-availability of veterinary services. The study of Chakravarthi et al. (2017) in Kadapa district of Andhra Pradesh documented the constraints in adoption of improved animal husbandry practices and observed that adoption feeding practices ranked first (72.77%) followed by adoption of housing practices (62.66%), milking practices(61.74%), health care practices (59.38%) and breeding practices (50.95%).  High construction cost (85.00%), lack of knowledge of balance ration (93.33%), repeat breeding in dairy animals (85.00%), inadequate knowledge of diseases and their control (95.00%) and non-remunerative price for milk (87.50%) were other important aspects to look on for the improvements  of the dairy farmers.
High cost of feed supplements or mineral mixture was perceived as the most serious constraint followed by cost of dry fodder and non-availability of pasture in Doda district of Jammu and Kashmir (Minhaj et al., 2018).  Further , the repeat breeding problem in dairy animals was perceived as most serious followed by poor conception rate of A.I. and lack of availability of breeding stock. The major economic constraints reported by Raj et al. (2022) were higher cost of cattle feed, non-availability of veterinary facilities, high cost of the improved breed etc in Madhepura, Bihar. The major marketing constraints included low price of milk, lack of suitable transportation, delay in getting milk price.

3. MATERIALS AND METHODS
      The present analysis focused on the major livestock markets in Bihar's Zones II and III. The study was primarily based on five important cattle markets in Zone II and Zone III of Bihar i.e. Mansi, Dumhar, Mirzagaon, Tetri, and Samukhiya more from Khagaria, Purnea, Bhagalpur, and Banka district, respectively. Furthermore, data from twenty significant cow feed and veterinarian shops in the different districts have been gathered. Similarly, primary data from 20 veterinary care providers has been gathered. Finally, primary data from 60 cattle farmers from each district was selected using the SRSWOR approach, yielding a sample size of 240 farmers.	Comment by Acer: Please define Zone II and III before use.	Comment by Acer: ??? Please define first before use of the abbreviation form.
3.1 Analytical Tools
Garrett ranking tool is applied for analysis of constraints faced by respondents. In this procedure, sample cattle ranchers were asked to identify and list the specific limitations they encountered using their own judgement. These allocated ranks were then translated into corresponding percentage positions using Garrett's table, which were then transformed to scores. The points assigned to each participant for each constraint were summed up, and the average score was computed using the following formula:
𝐏𝐞𝐫𝐜𝐞𝐧𝐭 𝐩𝐨𝐬𝐢𝐭𝐢𝐨𝐧 = 𝟏𝟎𝟎 (𝐑𝐢𝐣 − 𝟎.𝟓)
                                              				       𝐍𝐣
Where,
Rij = Rank given for ith item by the jth  individual
Nj= Numbers of items ranked by jth individual
These mean scores for all constraints were arranged in descending order and ranks were given. By this method, the accuracy in determining the preference was obtained.
4. RESULTS AND DISCUSSION
The constraints identified in the study reflect a complex interplay of economic, infrastructural, and institutional factors. The constraints faced by the dairy farmers in the study area ranked based on the Garrett Scores and presented in table 1. The underlying reasons behind each major constraint are categorized in different groups such as infrastructural and financial, feeding, breeding and health care of animal, disposal of output related constraints which are explained in subsequent sections.
4.1 Major constraints faced by the dairy farmers in the study area
The major constraints faced by the cattle farmers restricting them optimizing dairy production is presented in Table 1 under related subheads.
4.1.1 Infrastructural and Financial Constraints
With respect to infrastructural and financial constraints, high cost of cattle of pure breed was ranked first with Garrett Score 67.50. The rising cost of genetically superior or high-yielding cattle breeds places have a significant financial burden on small and marginal farmers. These breeds often require better care and higher maintenance, making them unaffordable without substantial capital or subsidies. Most dairy farmers operate on a small scale with limited savings or investment capacity. With little to no financial backing, they struggle to invest in essential inputs like quality feed, veterinary care, or improved cattle breeds. Hence, lack of own capital ranked second. Space constraints, especially in densely populated or land-scarce areas, limit the ability of farmers to build proper shelters for their livestock. Poor housing leads to reduced productivity and increased vulnerability to diseases was the third important restraints (64.50).
The initial cost of setting up a dairy unit, including infrastructure, equipment, and animal purchase ranked 4th (61.25) is prohibitively high for many farmers. This discourages new entrants and restricts the expansion of existing operations. Further, dairy farming requires skilled labour for milking, feeding, health management, and breeding. However, due to rural-to-urban migration and limited training opportunities, there is a shortage of trained personnel in the sector (GS 50.25). Inadequate implementation of policies, lack of field-level extension services, and limited reach of subsidies or grants result in farmers not receiving sufficient institutional support to sustain or expand their operations. Complex procedures, lack of collateral, and limited awareness restrict farmers’ access to credit from banks and cooperatives. Informal lending sources may charge high interest, further aggravating their financial distress. Despite various government initiatives, many farmers remain unaware of the schemes due to poor dissemination of information and weak extension networks. When formal credit is accessible, the interest rates are often not conducive for small-scale dairy operations. High repayment obligations discourage borrowing and investment in productivity-enhancing inputs. Adequate water supply is crucial for dairy farming. Lack of clean drinking water for livestock leads to poor health, reduced milk yield, and increased veterinary costs, directly affecting farm profitability.
4.1.2 Feeding related constraints of cattle
Feeding is a critical component in dairy cattle management, directly affecting milk yield, animal health, and overall productivity. However, several constraints hinder optimal feeding practices among dairy farmers. Based on a ranking analysis using Garrett Scores, the key feeding-related challenges and their underlying reasons are outlined. 
The foremost constraint is the high cost of feed (GS 70.00). Rising prices of commercial feed ingredients and concentrates have placed a significant financial burden on farmers, especially smallholders. Market fluctuations, inflation, and dependence on external sources for feed inputs exacerbate this issue. The second most problem faced due to seasonal variations and erratic rainfall patterns limit the consistent availability of green fodder. Many regions lack irrigation facilities, and in the absence of structured fodder cultivation systems, farmers struggle to maintain a regular green fodder supply throughout the year. 
Along with the high base cost, the continual increase in feeding costs over time due to inflation and growing demand makes it harder for farmers to sustain dairy operations profitably GS 61.00). Further, urbanization, land-use change, and encroachment on pasturelands have significantly reduced common grazing areas (GS 59.25). This forces farmers to rely more on purchased feed and restricts the traditional practice of free-range grazing. The next associated problem is limited landholdings of small and marginal farmers, which are often prioritized for food crop cultivation (GS 54.50). This restricts the space available for growing fodder, leading to dependence on external fodder sources. More dependence on dry fodder than green and concentrates ranked sixth with Garrett score 51.75. Due to the limited availability of green fodder and high cost of concentrates, farmers tend to rely heavily on dry fodder. However, this leads to nutritional imbalances and poor milk productivity in cattle. The other important feeding related constraints include lack of proper knowledge of balancing ration (GS 33.00), lack of availability of fodder seeds (GS 29.75), lack of knowledge about silage preparation (GS 28.50) etc. Many dairy farmers lack awareness or training in formulating nutritionally balanced rations. This results in either overfeeding or underfeeding of certain nutrients, which negatively impacts animal health and production. Farmers often face difficulty in accessing quality fodder seeds, especially for high-yielding or drought-resistant varieties. Limited distribution networks and lack of government support contribute to this constraint. Although silage is a viable solution to fodder scarcity, many farmers are unaware of its benefits or lack the technical know-how to prepare and store it properly. This represents a significant gap in capacity building and extension services.
4.1.3 Breeding and health care related constraints of cattle
          Efficient breeding and timely health care are essential for sustaining productivity and profitability in dairy farming. However, farmers often face multiple constraints that hinder effective cattle management. The top-ranked constraint is farmers’ limited ability to identify estrus (heat) signs in cattle (GS 65.00). This is largely due to lack of training, insufficient observation, and poor understanding of behavioural signs, leading to missed breeding opportunities and reproductive inefficiency. The high cost of medicine ranked second with Garrett score 64.50. The cost of veterinary medicines, including antibiotics, dewormers, and supplements, has been increasing steadily. For small and marginal farmers, this poses a significant financial burden, discouraging timely treatment and preventive care. Many rural and remote areas lack mobile veterinary services or prompt responses from animal health workers. This delay in receiving treatment often leads to worsening of animal health conditions and higher mortality (ranked third with GS 62.50). There is a shortage of qualified veterinary professionals in many regions (ranked third with GS 61.00). This leads to reliance on untrained personnel or self-treatment, increasing the risk of misdiagnosis and ineffective treatment. The limited number of animal health centres in villages means farmers must travel long distances for treatment, which is both time-consuming and expensive, especially during emergencies (ranked fourth with GS 55.00). Quality breeding bulls are not easily accessible to all farmers, especially those in isolated areas. This restricts the use of superior genetics in local breeding programs (ranked fifth with GS 51.25).
	Further, Due to the unavailability of quality bulls or artificial insemination services, farmers often rely on locally available, untested bulls. This practice contributes to poor genetic progress and increased disease transmission (ranked sixth with GS 49.75). The Artificial Insemination (AI) services are not consistently available, particularly during peak heat periods. Logistic issues, untrained technicians, or inadequate infrastructure often contribute to this gap (ranked seventh with GS 48.25). Improper heat detection, poor semen quality, and lack of skilled technicians are key factors contributing to a lower conception rate through AI, discouraging its adoption among farmers (ranked eighth with GS 46.75) Essential vaccines for diseases like FMD, HS, and BQ are not readily available in local markets, often leading to missed vaccination schedules and disease outbreaks. Interestingly, while AI has benefits, the expectation of a guaranteed high conception rate is often unmet due to practical issues, causing dissatisfaction and reluctance to use the service. Many farmers are unaware of regular deworming and vaccination schedules. This knowledge gap results in poor preventive healthcare, making cattle more vulnerable to infections and parasitic infestations.
Despite being a better alternative to traditional breeding in terms of genetic improvement, the cost of AI, especially repeated services due to low conception rates, is unaffordable for many smallholders. In absence of modern veterinary services, farmers often rely on traditional remedies, which may not always be effective or scientifically sound, delaying proper treatment and recovery.
4.1.4 Disposal of output/market related constraints
          Efficient marketing and proper disposal of dairy outputs are crucial for ensuring sustainable income for dairy farmers. However, several challenges hinder the effective sale and utilization of milk and related products. The predominant constraint was lack of availability of cold chain facilities for milk (GS 62.00). The absence of cold storage and transportation infrastructure severely limits the ability of farmers to preserve milk quality after production. In hot climates, milk spoils quickly without refrigeration, leading to losses and reduced profitability. This issue is especially critical in remote and rural areas where power supply and refrigeration units are either lacking or unaffordable. Farmers often face difficulty in selling aged, infertile, or low-yielding cattle. The market value for such animals is low due to limited demand, restrictive regulations on cattle sales in some areas, and lack of organized livestock markets, resulting in economic strain on farmers who must continue to bear maintenance costs. High production cost of milk and low market price ranked third with Garret score 57.75.
There is a significant mismatch between the cost of producing milk —due to rising feed, labour, and healthcare expenses —and the prices offered by buyers. This discourages farmers from expanding production, as profit margins remain minimal or negative. 
Most small-scale dairy farmers rely on intermediaries to sell milk and livestock, as they lack direct access to consumers or organized markets. This dependency often leads to exploitation through low price offerings, delayed payments, and a lack of price transparency, weakening farmers' control over their produce. While value-added products such as cheese, ghee, paneer, and flavored milk offer better returns, local demand for these items is often limited. This is due to low consumer awareness, price sensitivity, and limited purchasing power in rural and semi-urban areas, reducing the incentive for farmers to invest in processing units. Poor hygiene during milking, storage, and handling leads to quality deterioration, affecting both shelf life and market value. Many farmers lack training in clean milk production practices, which restricts their access to premium markets and formal milk procurement channels that demand strict quality standards.
Table: 1 Overall constraints faced by cattle farmers in all districts
	Sl. no.
	Constraints
	Garrett's Score
	Rank

	1.
	Infrastructural and Financial

	i.
	High cost of cattle of pure breed
	67.50
	I

	ii.
	Lack of own capital
	66.50
	II

	iii.
	Lack of space and adequate housing system of animal
	64.50
	III

	iv.
	Higher establishment cost
	61.25
	IV

	v.
	Lack of skilled labour for different activities
	50.25
	V

	vi.
	Lack of govt. support
	48.00
	VI

	vii.
	Lack of access to institutional/ non institutional sources of finance
	42.00
	VII

	viii.
	Lack of awareness about different schemes and support programme
	41.50
	VIII

	ix.
	High rate of interest
	32.00
	IX

	x.
	Lack of clean drinking water facility
	28.50
	X

	2.
	Feeding of cattle

	i.
	High cost of feed
	70.00
	I

	ii.
	Lack of availability of green fodder round the year
	62.25
	II

	iii.
	Increasing feeding cost day by day
	61.00
	III

	iv.
	Declining common lands and free grazing area over time
	59.25
	IV

	v.
	Dearth of land to grow fodder crops
	54.50
	V

	vi.
	More dependence on dry fodder than green and concentrates
	51.75
	VI

	vii.
	Lack of proper knowledge of balancing ration
	33.00
	VII

	viii.
	Lack of availability of fodder seeds
	29.75
	VIII

	ix.
	Lack of knowledge about silage preparation
	28.50
	IX

	3.
	Breeding and health care of cattle

	i.
	Lack of proper knowledge about heat detection
	65.00
	I

	ii.
	High cost of medicine
	64.50
	II

	iii.
	Lack of door step animal health services and delay in treatment
	62.50
	III

	iv.
	Lack of availability of trained veterinary practitioner
	61.00
	IV

	v.
	Dearth of animal health centers in the locality
	55.00
	V

	vi.
	Lack of availability of quality bulls in the vicinity
	51.25
	VI

	vii.
	Dependence on locally available bulls for breeding
	49.75
	VII

	viii.
	Lack of availability of AI facility when required
	48.25
	VIII

	ix.
	Low success rate of Artificial Insemination (AI)
	46.75
	IX

	x.
	Lack of availability of vaccines in local market
	47.25
	X

	xi.
	High conception rate through AI
	41.25
	XI

	xii.
	Lack of knowledge about schedule of deworming/ vaccination
	40.31
	XII

	xiii.
	High cost of Artificial Insemination
	40.18
	XIII

	xiv.
	Heavy dependence on traditional knowledge for treating animals
	31.50
	XIV

	4.
	Disposal of output/ market

	i.
	Lack of availability of cold chain facilities for milk
	62.00
	I

	ii.
	Low market price of non-productive cattles
	58.00
	II

	iii.
	High production cost of milk and low market price
	57.75
	III

	iv.
	Heavy dependence on middleman for marketing of cattle & weak bargaining power
	52.25
	IV

	v.
	Lack of demand of value added dairy products in local market
	40.00
	V

	vi.
	Lack of knowledge about hygienic milk production
	30.00
	VI



4.2 Comparison of constraints faced by cattle farmers across different districts
The analysis reveals notable differences in the challenges experienced by cattle farmers in Khagaria, Bhagalpur, Banka, and Purnea districts. The comparison of among districts reveals a complex web of economic, institutional, and developmental gaps. Each district’s challenges stem from a mix of local governance quality, resource distribution, infrastructure availability, and socio-economic conditions, which collectively determine the success or limitations of cattle farming in those regions.
4.2.1 District wise comparison of constraints faced by the dairy farmers related to Infrastructural and Financial issues
The district wise infrastructural and financial issues compared and presented in Fig. 1. These disparities highlight the varying levels of resource availability, institutional support, and socio-economic conditions in each region. Khagaria and Bhagalpur district show more severe financial issues like insufficient personal capital and lack of institutional finance, possibly reflecting lower average household income and weak local banking penetration. Districts with weaker local economies often lack savings and access to formal financial systems, pushing farmers toward informal sources or no funding at all. High interest rates reported in Banka and other districts suggest limited access to subsidized credit and an over-reliance on informal lenders. The lack of government support and low awareness of schemes—especially in Purnea and Bhagalpur—highlight administrative bottlenecks and ineffective extension services that fail to reach rural farmers. Lack of livestock housing and clean water, especially in Bhagalpur and Purnea, points to inadequate rural infrastructure development and poor investment in agricultural support facilities. High establishment costs in Khagaria indicate limited availability of affordable inputs and high logistics or procurement costs in setting up cattle farming operations. The shortage of skilled labour in Khagaria and surrounding districts reflects migration trends (youth moving to cities) and poor training opportunities in rural areas, resulting in labour inefficiency in livestock management. The lack of awareness about schemes, especially in Purnea and Khagaria, underlines the digital divide and poor communication channels between government agencies and farmers. 

This also affects the adoption of purebred cattle, which requires both awareness and capital. Variability across districts in constraints like access to financial institutions, water availability, and government support suggests uneven implementation of central and state-level agricultural and rural development policies. Table 2 summarizes the district wise key issues
Table 2: District wise Iinfrastructural and financial issues faced by the dairy farmers
	District
	Key Infrastructural & Financial Issues

	Khagaria
	Insufficient personal capital, lack of institutional finance, high establishment costs, shortage of skilled labour, lack of awareness of dairy development schemes, limited access to purebred cattle

	Bhagalpur
	Insufficient personal capital, poor access to finance (institutional & non-institutional), lack of livestock housing, clean water, government support and low awareness on cattle development programmes.

	Banka
	High interest rates, shortage of skilled labour, lack of livestock housing, limited government support, poor access to affordable finance

	Purnea
	High cost of purebred cattle, low awareness of government schemes, lack of clean drinking water, lack of government support, limited institutional finance



4.2.2 District wise comparison of constraints faced by the dairy farmers related to feeding of cattles
The comparative analysis of the underlying reasons for cattle feeding constraints across the districts—Purnea, Banka, Bhagalpur, and Khagaria are illustrated in Figure 2. High cost of feed and escalating feeding costs were the most common issues across all districts, most severely in Purnea and Banka. These stem from inflation in input prices, lack of local feed production, and dependency on commercial feeds. Limited income diversification and high dependency on livestock also exacerbate the burden of rising feed costs in poorer districts like Purnea. Lack of knowledge on balanced rations (noted prominently in Khagaria) and silage preparation (especially in Bhagalpur) reflect weak agricultural extension services and limited farmer training programs. These knowledge deficits contribute to inefficient feed utilization and increased reliance on costly alternatives. Lack of exposure to modern feeding techniques also indicates a communication gap between research institutions and ground-level farmers. Scarcity of green fodder and shortage of fodder seeds, reported mainly in Bhagalpur and Khagaria, point to poor agro-climatic planning for fodder cultivation, a lack of integration between crop and livestock systems, minimal investment in fodder development programs or community fodder banks etc. The shortage of land for fodder crops (especially in Bhagalpur) and the decline of common lands and grazing areas (notably in Khagaria) are driven by land fragmentation due to population pressure, conversion of grazing lands to non-agricultural uses, absence of policies to preserve or restore pasturelands. Greater reliance on dry fodder over green fodder and concentrates in Khagaria and Bhagalpur reflects seasonal variability in fodder availability, storage and logistical challenges associated with green fodder, financial constraints preventing investment in concentrate feeding. Table 3 summarizes the district wise key issues as follows:
Table 3: District wise feeding related constraints faced by the dairy farmers
	District
	Key underlying Issues

	Purnea
	High feed cost, limited knowledge, fodder seed shortage, reduced grazing lands

	Banka
	Feed cost burden, land shortage, lack of green fodder, minimal extension outreach

	Bhagalpur
	Lack of silage knowledge, land & green fodder scarcity, reliance on dry fodder

	Khagaria
	Knowledge gaps, fodder seed unavailability, loss of grazing land, dry fodder reliance





4.2.3 District wise comparison of constraints faced by the dairy farmers related to breeding and health care of cattle
The analysis of cattle breeding and healthcare constraints across the districts of Banka, Purnea, Bhagalpur, and Khagaria reveals a series of interconnected and district-specific challenges (Fig. 3). Banka emerges as the most affected district in breeding-related issues, especially AI and heat detection, suggesting a pressing need for targeted training and infrastructure improvement. Purnea and Bhagalpur share a combination of both breeding and healthcare issues, hinting at systemic weaknesses in veterinary extension and service delivery. Khagaria, while less affected in breeding infrastructure, shows significant deficits in veterinary healthcare, especially medicine availability and awareness programs.

Below is a comparative summary of the breeding and health care related underlying key issues faced by the cattle farmers along with probable reasons behind these constraints:
Table 4: District wise comparison of breeding related issues faced by the cattle farmers
	Issue
	Districts Most Affected
	Reasons

	Lack of knowledge about heat detection
	Banka > Purnea = Bhagalpur = Khagaria
	Low literacy rates, poor farmer training programs, limited extension services.

	Scarcity of quality bulls
	Banka > Purnea > Bhagalpur > Khagaria
	Lack of organized breeding programs, dependence on traditional breeding, poor access to genetically superior bulls.

	Reliance on local bulls
	Banka > Purnea = Bhagalpur = Khagaria
	Tradition-based breeding practices, lack of AI awareness or trust, and poor AI infrastructure.

	Low AI success rate
	Banka > Khagaria > Purnea > Bhagalpur
	Inadequate AI training, poor semen quality, improper timing due to heat detection issues.

	High conception failure with AI
	Purnea>Banka = Khagaria = Bhagalpur
	Similar to above; also due to post-insemination care neglect and reproductive diseases.

	High AI cost
	Purnea > Banka > Khagaria > Bhagalpur
	Privatization of services, lack of subsidies, distance to service points increasing expenses.

	AI service unavailability
	Banka > Bhagalpur > Purnea > Khagaria
	Insufficient AI technicians, equipment shortages, limited rural coverage.



Table 5: District wise comparison of health care related issues faced by the cattle farmers
	Issue
	Districts Most Affected
	Reasons

	Shortage of animal health centers
	Purnea > Bhagalpur > Khagaria > Banka
	Poor infrastructure development in veterinary sector, low public investment.

	Lack of trained veterinary practitioners
	Bhagalpur > Khagaria > Banka > Purnea
	Shortage of veterinary colleges, brain drain to urban areas or private sector.

	Delay in treatment & lack of doorstep services
	Bhagalpur > Purnea > Khagaria > Banka
	Inadequate manpower, transportation challenges, and rural inaccessibility.

	High cost of medicines
	Khagaria > Bhagalpur > Purnea > Banka 
	High reliance on private vendors, lack of regulation on drug pricing, no subsidized supplies.

	Unavailability of vaccines in local markets
	Khagaria > Bhagalpur > Banka > Purnea
	Weak vaccine supply chains, lack of cold storage and distribution mechanisms.

	Dependence on traditional knowledge
	Banka > Bhagalpur > Khagaria > Purnea
	Low awareness of modern practices, trust in indigenous systems, cost-saving preference.

	Lack of awareness on deworming/vaccination
	Khagaria > Bhagalpur > Purnea > Banka
	Poor outreach of government health programs, weak veterinary extension networks



4.2.4 District wise comparison of constraints related to disposal of output/ market faced by the dairy farmers
The underlying reasons for the constraints associated with the disposal of dairy products across various districts, as depicted in Figure 4, can be traced to a combination of systemic, infrastructural, economic, and knowledge-based challenges that reflect broader issues in the regional dairy value chain. The absence of cold chain facilities in Banka, Khagaria, Purnea, and Bhagalpur highlights a major infrastructural gap. Without proper refrigeration and transport, milk spoils quickly, limiting farmers’ ability to store or transport milk to distant markets. This bottleneck directly impacts dairy disposal efficiency and profitability. High production costs coupled with low market prices, as reported in Bhagalpur and other districts, create an unsustainable economic scenario for farmers. This imbalance discourages investment in dairy production and reduces overall profitability, contributing to inefficient disposal practices or even wastage. The lack of awareness regarding hygienic milk production, especially in Khagaria and other districts, points to inadequate training and extension services. Poor hygiene not only affects the quality and safety of milk but also limits marketability and shelf life, further compounding disposal issues. The minimal local demand for processed dairy products in districts like Banka indicates a limited market development. Without consumer interest or purchasing power for items like yogurt, cheese, or flavored milk, there’s little incentive for producers to diversify or invest in value-added processing. Low market value for non-productive cattle and dependence on middlemen reflect weak marketing structures. Farmers are often forced to sell at unfavorable prices due to a lack of direct market access and bargaining power, particularly in districts like Purnea and its counterparts. Many of these issues are interrelated—poor infrastructure hinders quality, which reduces demand, which in turn affects prices and profitability. The widespread nature of these constraints across multiple districts suggests systemic issues rather than isolated problems. 

The root causes of dairy disposal challenges lie in weak infrastructure, limited knowledge dissemination, underdeveloped markets, and skewed power dynamics within the supply chain. Addressing these would require an integrated approach involving investment in cold chains, training programs, market linkages, and policy support to empower dairy farmers across these districts. The comparative summary of key issues and underlying reasons for constraints in dairy product disposal is presented in Table 6.
Table 6: District wise comparison of disposal of output related issues faced by the cattle farmers
	Issue
	Districts Affected (in order of severity)
	Reasons

	Lack of cold chain facilities for milk
	Banka, Khagaria, Purnea, Bhagalpur
	Inadequate infrastructure for milk preservation

	High milk production costs and low market prices
	Bhagalpur, Purnea, Khagaria, Banka
	Disproportionate cost-to-price ratio

	Lack of knowledge on hygienic milk production
	Khagaria, Bhagalpur, Purnea, Banka
	Insufficient training and awareness among producers

	Low demand for value-added dairy products in local markets
	Banka, Bhagalpur, Purnea, Khagaria
	Limited consumer awareness and preference for basic milk products

	Low market prices for non-productive cattle
	Khagaria, Bhagalpur, Banka, Purnea
	Weak cattle market and inadequate valuation systems

	Dependence on middlemen and weak bargaining power in marketing
	Purnea, Banka, Khagaria, Bhagalpur
	Lack of direct access to markets and poor negotiating leverage





5. Conclusion
The analysis highlights that dairy farmers face a multitude of interlinked challenges across infrastructure, feeding, breeding, healthcare, and marketing domains. Financial constraints—particularly the high cost of quality cattle and feed—emerge as the most pressing issues, severely limiting productivity and sustainability. Inadequate knowledge, lack of skilled manpower, and insufficient veterinary and extension services further exacerbate operational inefficiencies. Additionally, limited market access, poor cold chain infrastructure, and low returns on milk production undermine farmers' income potential. Addressing these multifaceted constraints through targeted policy interventions, capacity building, and improved institutional support is crucial for enhancing the viability and resilience of smallholder dairy farming.
Further, there is significant regional disparities in the challenges faced by cattle farmers across Khagaria, Bhagalpur, Banka, and Purnea districts. These challenges stem from a complex interplay of infrastructural, financial, institutional, and socio-economic factors. Key issues include limited access to finance, inadequate veterinary services, high feed costs, poor fodder availability, and weak market structures. The lack of governmental support, low awareness of schemes, and infrastructure gaps, such as the absence of cold chain facilities, exacerbate the difficulties. Addressing these challenges requires targeted policy interventions, better access to financial and technical resources, improved infrastructure, and stronger governance to support sustainable livestock farming across the regions.
6. Policy recommendation for strengthening small-scale dairy farming in Bihar
To address the multifaceted infrastructural, financial, and operational constraints faced by small and marginal dairy farmers, a Comprehensive Dairy Development Policy (CDDP) should be implemented with the following key components:
i. Subsidized Access to High-Yielding Cattle: Provide targeted capital subsidies (50–70%) for purchase of genetically superior cattle to small and marginal farmers. Facilitate community-based breed improvement programs and access to quality breeding bulls or AI services at nominal cost.
ii. Infrastructure and housing Support: Introduce micro-infrastructure schemes with interest-free loans or grants for cattle housing, water supply, and basic dairy equipment. Promote model low-cost housing designs for efficient use of limited space in peri-urban and rural areas.
iii. Feed and Fodder Security Mission: Establish decentralized fodder banks, especially in drought-prone and rainfed regions. Encourage fodder cultivation through lease models, bund subsidies, and community pastures. Promote silage training, fodder seed kits, and ration balancing programs and mobile advisory units.
iv. Integrated Veterinary and Breeding Services: Deploy mobile veterinary units with trained personnel in remote areas. Digitize estrus and health monitoring through mobile apps and sensors, supported by training programs. Ensure doorstep delivery of AI and vaccination services with time-bound performance monitoring.
v. Credit and Insurance Access Simplification: Streamline dairy loan procedures with collateral-free credit options under schemes like KCC for livestock. Link dairy insurance with credit to cover mortality, health, and natural disaster risks.
vi. Market and Value Chain Development: Establish rural milk collection centres with cold chain support and direct linkage to cooperatives or private dairies. Incentivize local dairy processing units for value-added products through MSME grants. Launch a “Clean Milk Mission” focused on farmer training, hygiene kits, and certification for accessing premium markets.
vii. Extension and awareness strengthening: Create an integrated digital portal and mobile app in regional languages for real-time dissemination of schemes, veterinary alerts, feeding guides, and price tracking. Strengthen field-level extension services with para-vets and youth volunteers through a dairy fellow program.
7. Way Forward for Enhancing Dairy Farming Sustainability and Productivity
To address the multifaceted constraints facing small and marginal dairy farmers, a comprehensive and integrated approach is essential.
i. Provide Financial and Infrastructural Support: Launch targeted subsidy schemes and livestock insurance plans for the purchase and maintenance of purebred and high-yielding cattle, especially for smallholders. Simplify loan procedures and promote collateral-free loans at subsidized interest rates through banks and cooperatives. Support the construction of low-cost, climate-resilient cattle shelters and water storage facilities in rural and peri-urban areas through public-private partnerships and government grants. Offer start-up assistance to new dairy entrants for equipment, housing, and initial livestock procurement.
ii. Feeding and Fodder Management: Encourage integrated fodder production on-farm by providing seeds, tools, and training. Establish fodder banks at village levels. Introduce regulated pricing and subsidies for feed and concentrate inputs to cushion against market volatility. Conduct capacity-building programs for silage making and scientific feeding practices to optimize cattle nutrition and milk yield. Rehabilitate degraded grazing lands and promote community-managed pastureland for free-range grazing.
iii. Breeding and Health Services: Promote farmer awareness on heat detection and improve AI services through skill development and better logistics. Establish more mobile veterinary clinics and rural animal health centers with trained professionals and adequate supplies. Regulate veterinary drug pricing and expand access to subsidized or free preventive care (e.g., vaccinations and deworming). Introduce mobile-based applications for health tracking, breeding records, and vaccination reminders.
iv. Market Access and Output Management:  Invest in decentralized cold storage units and milk chilling centers in villages with uninterrupted power supply or solar backup. Promote farmer producer organizations (FPOs) and digital platforms that connect producers directly with consumers or institutional buyers. Offer training, technology, and incentives for producing value-added dairy products with improved packaging and hygiene standards. Develop organized livestock markets with proper regulatory support for transparent trade of aged or infertile animals.
v. Policy Implementation and Extension Services: Digitize subsidy and scheme delivery mechanisms for transparency and ease of access. Strengthen field-level outreach through trained extension workers and use ICT tools for information dissemination. Conduct regular farmer awareness campaigns and on-field training on scientific dairy practices.
By adopting a coordinated and inclusive policy framework that addresses both economic and technical barriers, dairy farming can be transformed into a more viable, sustainable, and rewarding livelihood option for small and marginal farmers.
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Fig. 1: Comparision of district wise infrastructural and financial constraints faced by the dairy farmers

Bhagalpur	Lack of own capital	Lack of access to institutional/ non institutional sources of finance	High rate of interest	Higher establishment cost	Lack of space and adequate housing system of animal	Lack of skilled labour for different activities	Lack of clean drinking water facility	Lack of govt. support	High cost of cattles of pure breed	Lack of awareness about different schemes and support programme	70.12	58.11	30.21	63.45	82.11	37.229999999999997	48.99	53.34	43.34	18.11	Banka 	Lack of own capital	Lack of access to institutional/ non institutional sources of finance	High rate of interest	Higher establishment cost	Lack of space and adequate housing system of animal	Lack of skilled labour for different activities	Lack of clean drinking water facility	Lack of govt. support	High cost of cattles of pure breed	Lack of awareness about different schemes and support programme	63.41	30.04	43.02	70.92	58	53.9	18.66	48.23	82.45	37.83	Khagaria	Lack of own capital	Lack of access to institutional/ non institutional sources of finance	High rate of interest	Higher establishment cost	Lack of space and adequate housing system of animal	Lack of skilled labour for different activities	Lack of clean drinking water facility	Lack of govt. support	High cost of cattles of pure breed	Lack of awareness about different schemes and support programme	70.209999999999994	37.020000000000003	18.12	82.91	48.12	58.24	30.34	43.34	63.43	53.43	Purnea	Lack of own capital	Lack of access to institutional/ non institutional sources of finance	High rate of interest	Higher establishment cost	Lack of space and adequate housing system of animal	Lack of skilled labour for different activities	Lack of clean drinking water facility	Lack of govt. support	High cost of cattles of pure breed	Lack of awareness about different schemes and support programme	63.11	43.08	37.54	30.23	70.34	53.45	18	48.45	82.51	58.93	



Fig. 2.: District wise feeding related constraints faced by the dairy farmers

Bhagalpur	High cost of feed	Lack of proper knowledge of balancing ration	Lack of availability of fodder seeds	Lack of availability of green fodder round the year	Lack of knowledge about silage preparation	Dearth of land to grow fodder crops	Declining common lands and free grazing area over time	More dependence on dry fodder than green and concentrates	Increasing feeding cost day by day	62.11	31.22	19.12	81.22	38.340000000000003	69.09	44.02	50.56	56.78	Banka 	High cost of feed	Lack of proper knowledge of balancing ration	Lack of availability of fodder seeds	Lack of availability of green fodder round the year	Lack of knowledge about silage preparation	Dearth of land to grow fodder crops	Declining common lands and free grazing area over time	More dependence on dry fodder than green and concentrates	Increasing feeding cost day by day	81.23	38.229999999999997	31.12	56.23	19.45	62.45	50.09	44.65	69.23	Khagaria	High cost of feed	Lack of proper knowledge of balancing ration	Lack of availability of fodder seeds	Lack of availability of green fodder round the year	Lack of knowledge about silage preparation	Dearth of land to grow fodder crops	Declining common lands and free grazing area over time	More dependence on dry fodder than green and concentrates	Increasing feeding cost day by day	56.34	44.22	38.21	62.24	19.559999999999999	31.87	81.540000000000006	69.34	50.54	Purnea	High cost of feed	Lack of proper knowledge of balancing ration	Lack of availability of fodder seeds	Lack of availability of green fodder round the year	Lack of knowledge about silage preparation	Dearth of land to grow fodder crops	Declining common lands and free grazing area over time	More dependence on dry fodder than green and concentrates	Increasing feeding cost day by day	81.34	19.12	31.23	50.09	38.090000000000003	56.9	62.67	44.43	69.23	



Fig.3: Comparision of Breeding and healthcare related constraints faced by the dairy farmers

Bhagalpur	Lack of proper knowledge about heat detection	Lack of availability of quality bulls in the vicinity	Dependence on locally available bulls for breeding	Low success rate of Artificial Insemination (AI)	High conception rate through AI	High cost of Artificial Insemination	Lack of availability of AI facility when required	Dearth of animal health centers in the locality	Lack of availability of trained veterinary practitioner	Lack of door step animal health services and delay in treatment	High cost of medicine	Lack of availability of vaccines in local market	Heavy dependence on traditional knowledge for treating animals	Lack of knowledge about schedule of deworming/ vaccination	59.09	48.32	56.34	26.01	16.45	32.78	52.34	63.45	85.54	75.56	68.34	41.32	37.229999999999997	44.76	Banka 	Lack of proper knowledge about heat detection	Lack of availability of quality bulls in the vicinity	Dependence on locally available bulls for breeding	Low success rate of Artificial Insemination (AI)	High conception rate through AI	High cost of Artificial Insemination	Lack of availability of AI facility when required	Dearth of animal health centers in the locality	Lack of availability of trained veterinary practitioner	Lack of door step animal health services and delay in treatment	High cost of medicine	Lack of availability of vaccines in local market	Heavy dependence on traditional knowledge for treating animals	Lack of knowledge about schedule of deworming/ vaccination	85.34	75.34	68.25	63.67	48.56	44.78	56.6	16.940000000000001	59.12	32.21	52.24	37.450000000000003	41.34	26.23	Khagaria	Lack of proper knowledge about heat detection	Lack of availability of quality bulls in the vicinity	Dependence on locally available bulls for breeding	Low success rate of Artificial Insemination (AI)	High conception rate through AI	High cost of Artificial Insemination	Lack of availability of AI facility when required	Dearth of animal health centers in the locality	Lack of availability of trained veterinary practitioner	Lack of door step animal health services and delay in treatment	High cost of medicine	Lack of availability of vaccines in local market	Heavy dependence on traditional knowledge for treating animals	Lack of knowledge about schedule of deworming/ vaccination	48.34	26.43	16.36	57.65	44.12	37.54	41.43	56.99	63.12	68.209999999999994	75.010000000000005	85.13	32.15	59.15	Purnea	Lack of proper knowledge about heat detection	Lack of availability of quality bulls in the vicinity	Dependence on locally available bulls for breeding	Low success rate of Artificial Insemination (AI)	High conception rate through AI	High cost of Artificial Insemination	Lack of availability of AI facility when required	Dearth of animal health centers in the locality	Lack of availability of trained veterinary practitioner	Lack of door step animal health services and delay in treatment	High cost of medicine	Lack of availability of vaccines in local market	Heavy dependence on traditional knowledge for treating animals	Lack of knowledge about schedule of deworming/ vaccination	68.45	56.32	59.12	41.65	57.45	48.45	44.87	85.24	37.15	75.16	63.32	26.34	16.21	32.340000000000003	



Fig.4: Comparision of Disposal of output
related constraints faced by the dairy farmers

Bhagalpur	Lack of availability of cold chain facilities for milk	High production cost of milk and low market price	Lack of knowledge about hygienic milk production	Lack of demand of value added dairy products in local market	Low market price of non productive cattles	Heavy dependence on middleman for marketing of cattle 	&	 weak bargaining power	54.34	77.56	37.25	46.99	63.93	23.45	Banka 	Lack of availability of cold chain facilities for milk	High production cost of milk and low market price	Lack of knowledge about hygienic milk production	Lack of demand of value added dairy products in local market	Low market price of non productive cattles	Heavy dependence on middleman for marketing of cattle 	&	 weak bargaining power	77.45	37.83	23.56	54.26	46.56	63.47	Khagaria	Lack of availability of cold chain facilities for milk	High production cost of milk and low market price	Lack of knowledge about hygienic milk production	Lack of demand of value added dairy products in local market	Low market price of non productive cattles	Heavy dependence on middleman for marketing of cattle 	&	 weak bargaining power	63.56	54.16	37.340000000000003	23.24	77.86	46.78	Purnea	Lack of availability of cold chain facilities for milk	High production cost of milk and low market price	Lack of knowledge about hygienic milk production	Lack of demand of value added dairy products in local market	Low market price of non productive cattles	Heavy dependence on middleman for marketing of cattle 	&	 weak bargaining power	54.56	63.25	23.59	37.78	46.45	77.89	






