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Preface
Dairying in India showed a tremendous growth trends over the last few decades. 
Programmes like ‘Operation Flood’ helped India to become self sufficient in milk. Dairy 
cooperative movement in India ensured better living standard of the dairy farmers. Dairying 
as a whole contributed significantly in the country’s GDP (Gross Domestic Product). The 
future of dairy sector depends not only on the continuous supply of milk through- out 
the year but also on the availability of trained manpower in the sector. Dairy sector 
can play a major role in the rural livelihood security. Several organizations are working 
in the country for dairy development. Dairy cooperatives have played huge role in the 
sustainable dairy development in the country. The students of dairy sector should know 
about important breeds of milch animals and production potentiality of those breeds. In 
the future the major thrust areas in the field of animal husbandry would be to increase 
the productivity of animals and production of clean and quality milk. For these reasons 
in this book different concepts like Artificial Insemination, milk secretion and let down, 
significance of clean milk production etc. has been discussed. The students of class XI 
under CBSE curriculum should get enough exposure to the scientific practices as well 
as the current development in the field of dairy farming. In this book several concepts 
of milk production have been discussed. Students should know the importance of dairy 
cooperatives in the effort of dairy development in the country. For that reason, chapters 
like ‘Dairy Development in India’ and ‘Dairy Cooperatives’ have been included in the 
book. The students of dairy sector should also know about important breeds of milch 
animals and production potentiality of those breeds, so those concepts have already 
been elaborated in the book. To disseminate the information regarding improved dairy 
farming practices, different methods of extension practices should be understood by 
the student. In this book, concept of extension has been discussed to make student 
aware about the methods and techniques of extension which can be used in the field 
situation.

Vineet Joshi, iaS
Chairman, CBse
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Chapter 1

Dairy Development in India

Objective: To acquaint with the dairy development 
scenario in India and the role of different agencies in dairy 
development of the country. 

Introduction 
India’s growth in the field of dairying has not been achieved within a single day. It has 
been a gradual process and the process has been achieved by successful implementation 
of several government initiatives. Operation Flood programme made enormous effect 
in the field of dairy development in India. Different government agencies like NDDB, 
NDRI, IVRI, NABARD, AMUL have contributed significantly to the growth story of dairy 
development in the country.

Dairying Preset Status 
India has became the world’s largest milk-producing nation with a gross output of 121.8 
million tons in the year 2010-11 and this feat has been achieved due to the tremendous 
milk production increase during the last 40 years. The production as well as the Per 
Capita Availability (gms/day) was increased over the year, which has been shown in 
Table 1.
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table 1. Milk production and per capita availability

Year Production (Million tons) Per Capita availability (gms/day)

2001-02 84.4 225

2002-03 86.2 230

2003-04 88.1 231

2004-05 92.5 233

2005-06 97.1 241

2006-07 102.6 251

2007-08 107.9 260

2008-09 112.2 266

2009-10 116.4 273

2010-11 121.8 281

(www.nddb.org)

This tremendous development has not been achieved in a single day. The earliest efforts 
for dairy development can be traced back to British Period, when the Defence Department 
established military dairy farms to ensure the supply of milk and butter to the colonial 
army. The first of these kind of farms was set up in Allahabad in 1913; similar type 
of farms were established at Bangalore, Ootacamund and Karnal in subsequent years. 
These farms were systematically maintained and improved milch animals were raised for 
high milk production. In these farms, breed improvement initiatives were undertaken 
by using artificial insemination. This effort ensured the milk availability to the military 
personnel but it did not have any significant effect on the supply of milk to urban 
consumers, which was of major concern to civilian authorities. After the independence, 
India has seen huge population increase in the urban areas and the urban consumers 
had to depend on milk vendors who used to supply milk in the consumer’s door step. 
These milk vendors were having their small cattle sheds in the cities, which resulted 
existence of several cattle sheds in different cities. The main objective of these milk 
vendors was to increase their profit margins and they neglected the hygiene as well as 
the proper breeding plans, which resulted in sterility problems in high-yielding animals 
and also the animals became unproductive. Genetically superior breeds of the country 
have been drained out due to these practices. In 1951, with the initiation of India’s first 
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Five-Year Plan, modernization of the dairy industry got much more importance by the 
Government of India. The main objective was to provide clean and hygienic milk to the 
urban consumers and on this line Government established ‘Milk schemes’ in the large 
cities of the country. To increase the milk production and productivity, the Government 
of India implemented several programmes which included the Key Village Scheme (KVS) 
and Intensive Cattle Development Project (ICDP) etc. But the major problem faced by 
the dairy farmers were getting remunerative price for their produce and to have a well 
established marketing system. But due to the absence of organized milk market system, 
milk producers have to depend on the milk vendors and for these reasons milk production 
remained more or less stagnant over several decades. This situation can be supported 
by the fact that between 1951 to 1970, the growth rate in milk production was barely 
one percent per annum, on the other hand per capita milk consumption declined. But 
this scenario has been changed with the initiation of Operation Flood programme and 
several State Governments initiatives.

Future Prospects
By the continuous efforts of several stake holders India has built a modern dairy sector, 
which cater to the needs of milk producers as well as the consumers. This phenomenal 
growth and modernization in the dairy sector is attributed by the contribution of dairy 
co-operatives established under the Operation Flood (OF) Project, which was assisted 
by many agencies such as the European Union, Food and Agriculture Organization (FAO), 
the World Bank etc. With the efforts by central and state governments suitable breeding 
programmes was undertaken which resulted in the improvement of productivity and 
conservation of superior germplasm. Milk production has been increased manifold due to 
breed improvement programmes as well as the effective intervention by the extension 
mechanism in the field of dairy farming. Milk marketing became more systematic 
and producers’ share in consumer rupees has been increased. This way producer got 
remunerative price for their produce as well as the consumer got milk and milk product 
in reasonable price. This resulted stability in the dairy sector which ensured future 
prospect for this sector. The overall development of Indian Dairy Industry during the 
last three decades has been impressive, at more than 5 percent per annum; and in 
the 90’s the country has emerged as the largest producer of milk. In the future, dairy 
sector requires trained man power to handle big dairy farms and industries to cater 
to the need of millions of consumers. Dairy farmers have earned the favorable price 
for their produced milk and milk production has now being transformed into a true 
commercial proposition. 
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Role of Dairying in Indian Economy

Milk contributes a significant amount to the Agricultural Gross Domestic Product and its 

output value exceeded Rs. 1,00,000 crores and number of milk producers and quantity 

of milk produced both have been increased significantly in last two decades. With a 

share of about 14 per cent in world milk production, India stands first in world milk 

production. The contribution of livestock and fisheries sectors to the total GDP during 

2009-10 was 29.7 percent. The estimate of the milk production in 2010-11 was 121.8 

million tonnes as compared to 116.42 million tones in 2009-10 indicating growth of 4.66 

percent (DAHD, Annual Report, 2011-12). Dairy farming is visualized by the farmers in 

the country as part of an integrated agricultural system where dairy and agriculture 

complementary to one another. Milk contributes more to the national economy than any 

other farm com modity (Dairy India 1997). In the context of poverty and malnutrition, 

milk has a special role to play for its many nutritional advantages as well as providing 

supplementary income to some 70 million farmers in over 500,000 remote villages 

(Dairy India 1997). In India dairy business has been practiced as rural cottage industry 

for several years. A large number of modern milk and milk product factories have since 

been established after independence. The organized dairy plants in India have been 

successfully engaged in the commercial production of liquid pasteurized packaged milk 

and several Indian dairy products. The Indian Dairy industry provides huge employment 

opportunity to a vast majority of the rural households. 

Livelihood Security

Dairying plays a significant role in livelihood security for the rural farmers. Milk production 

system in India is dominated by small and marginal land-holding farmers and also by 

landless labourers who in aggregate own around 70 percent of the national milch animal 

herd. Crop farming in around 78 percent of arable land still depends on rain, which is 

prone to both drought and floods, rendering agricultural income is very much uncertain 

and risky for most of the crop farmers. On the other hand, Dairying, as a subsidiary 

source of income and occupation, is real relief to most of the farmers and a source 

of income during the period of extreme weather condition. Usually one or two milch 

animals enable the farmers to generate sufficient income to break the vicious cycle 

and enable them to ensure livelihood security. 
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Important Government initiatives

Key Village Scheme 

The cattle development activities in the beginning era constituted with the distribution 

of breeding bulls to interested cattle breeders to upgrade the quality and productivity 

of cattle. The primary objective of the Key Village Scheme was to bring forth good 

pedigree type of cattle wealth and that too within a short span of time. The scheme 

launched in the year 1951. Therefore it was a scheme for the development of cattle 

in selected compact areas and provides a multifaced approach to the problem by 

simultaneous attention to breeding, feeding, disease control etc. The basic objective 

of the scheme was the rapid multiplication of crossbred cattle for meeting the acute 

shortage of high quality animals by grading up of the indigenous cattle population. The 

term Key village is expressively means that the village holds the key to the successful 

cattle improvement & can be achieved only by large scale work in villages where most of 

the cattle breeding is carried out. The key village was an intensive cattle improvement 

unit working in a compact area of the village or a group of contiguous villages having 

a total population of about 1000 breedable cows or buffaloes. The Scheme covered a 

very limited area.

Intensive Cattle Development Project (ICDP) 

While Key village scheme was in implementation stage it was felt that there was a heavy 

demand of milk and scientist panel recommended that there was a need for concerted 

efforts to rapid increase in the milk production. Under this circumstances Intensive 

Cattle Development Project was launched in the year 1964-65. Under ICDP, the aim was 

to cover one lakh breedable animal so that the rapid increase in the milk production 

can be realized. The project was launched with the following objectives:

1. To provide controlled breeding facilities through artificial insemination (A.I.) for 

all the breedable female bovine population in the milk shed area of dairy plants 

with a view to increase milk production.

2. To provide balanced diet through comprehensive package programme of fodder 

production, setting up of feed mixing plants for distribution of feeds to dairy 

farmers through the dairy plants.
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3. To protect the animals belonging to milk shed areas, against several diseases like 
Rinder pest, Hemorrhagic septicemia etc, to ensure safe dairy enterprise of the 
farmers.

4. To provide effective marketing facilities for the milk produced by farmers through 
establishment of cooperative societies.

5. To provide credit facilities for the purchase of milch animals. 

6. To provide dairy extension services to make farmers more interested in scientific 
practices of livestock farming and to increase production.

The programme was launched in the milk shed area of major dairy plants which ensured 
the increased flow of milk to these plants. There is no doubt that ICDP did help in 
increasing milk production in the country to a great extent.

Operation Flood
Operation Flood was launched in 1970 which was one of the world’s largest rural 
development programme. This programme has helped dairy farmers to direct their own 
development, placed control of the resources they have created and subsequently helped 
in achieving rural properity through dairying. A National Milk Grid linked milk producers 
throughout India with consumers in more than 700 towns and cities, reducing seasonal 
and regional price fluctuations while ensuring that the producer gets reasonable market 
prices in a transparent manner on a regular basis. 

Objectives of Operation Flood 

Increase milk production ¾¾

Augmenting rural incomes¾¾

Reasonable prices for consumers and producers¾¾

Implementation of Operation Flood Programme 

Operation Flood was implemented in three phases.

Phase i (1970-1980): Phase I of Operation Flood was financed by the sale of skimmed 
milk powder and butter oil gifted by the European Union (then EEC) through the 
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World Food Programme. National Dairy Development Board planned the programme 
and negotiated the details of EEC assistance. During the first phase of implementation, 
Operation Flood linked 18 of India’s premier milk-sheds with consumers in India’s four 
major metropolitan cities, those were: Delhi, Mumbai, Kolkata and Chennai.

Phase ii (1981-85): Phase II of Operation Flood increased the number of milk-sheds 
from 18 to 136 and 290 urban markets expanded the outlets for milk. When the Phase 
II ended, a self-sustaining system of 43,000 village cooperatives covering 4.25 million 
milk producers, had been achieved. Domestic milk powder production increased many 
times and this increase was due to the dairies set up under Operation Flood. Direct 
marketing of liquid milk, by the milk producers’ cooperatives, increased by significant 
amount.

Phase iii (1985-1996): This phase enabled dairy cooperatives to expand and strengthen 
the infrastructure required to procure and market increasing volumes of milk. Several 
initiatives, such as veterinary first-aid health care services, feed and artificial insemination 
services for cooperative members were extended, along with intensified education level 
of members. During the third phase 30,000 new dairy cooperatives have been added to 
the 42,000 existing societies organised during second phase. Milk-sheds peaked to 173 
in 1988-89 with the significant increase in the numbers of women members as well as 
the Women’s Dairy Cooperative Societies. This phase also emphasised the research and 
development on animal health and animal nutrition. 

Impact of Operation Flood Programme
The progress of the Operation Flood Programme all over India has been quite commendable. 
Before the implementation of the programme both the production of milk as well as 
the per capita milk consumption was too low. The position at present, has undergone 
a distinctive change. Apart from the increase of milk production and its per capita 
consumption, a great number of Village Milk Co-operative Societies have come up. The 
trend of keeping milk animals in a scientific method has registered an increase too. As 
a result, import of milk powder from foreign countries substantially dropped and after 
1976, its import on a commercial basis stopped totally. However the country got little 
amounts of milk powder after that, as gift. This testified to the fact that, with the 
inception of the Operation Flood Programme, the Dairy Development Movement in India 
and also the Dairy Industry has made remarkable progress.
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New Policies/Schemes and Initiatives

National Dairy Plan I 

National Dairy Plan Phase I (NDP I) is a Central Sector Scheme, which will be implemented 
during the period of 2011-12 to 2016-17. NDP I will be implemented with a total 
investment of about 2242 crore comprising 1584 crore as International Development 
Association (IDA) credit, 176 crore as Government of India share, 282 crore as share 
of End Implementing Agencies (EIAs) that will carry out the projects in participating 
states and 200 crore by National Dairy Development Board (NDDB) and its subsidiaries 
for providing technical and implementation support to the project. Board of Executive 
Directors of the International Development Association has approved a US$ 352 million 
credit on 15 March 2012 and Department of Animal Husbandry, Dairying and Fisheries, 
Government of India issued administrative approval of central sector scheme NDP I. 

Objectives of NDP I

To help in increase productivity of milch animals and thereby increase milk production ¾¾

to meet the rapidly growing demand for milk.

To help in providing rural milk producers with greater access to the organised ¾¾

milk-processing sector.

Project area

The major focus of NDP I is on 14 major milk producing states namely Andhra Pradesh, 
Bihar, Gujarat, Haryana, Karnataka, Kerala, Madhya Pradesh, Maharashtra, Odisha, Punjab, 
Rajasthan, Tamil Nadu, Uttar Pradesh and West Bengal which together account for over 
90 percent of the country’s milk production. (www.nddb.org)

Important Dairy Development Organizations/Institutions and their 
Role in Dairy Development

National Dairy Development Board (NDDB)

The Government of India created the National Dairy Development 
Board in 1965 and made it responsible for appraising, promoting, 
and supporting dairy cooperatives. The head quarters of NDDB 
is situated in Anand, Gujarat. The NDDB was established for the 
following reasons:
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To direct India’s dairy development¾¾

To plan and provide farmer extension services¾¾

To improve dairy technologies, veterinary services, and nutrition. ¾¾

Dr. Verghese Kurien was the founding chairman of the NDDB and was instrumental in 

transforming dairy cooperatives a reality and he has conceived the overall design for 

Operation Flood. The Indian Dairy Corporation, established to manage the financial 

aspects of the intervention, later merged into the NDDB, which continues to oversee 

dairy development programs throughout India today when the Operation Flood program 

is completed. (www.nddb.org)

Indian Veterinary Research Institute (IVRI)

The Indian Veterinary Research Institute is situated in Izatnagar. This 

Institute has been established in the year 1889. It is the premier and one 

of the oldest institutions in the field of veterinary and animal sciences. 

The institute, through its significant contributions, has created a niche 

in R&D on animal health and production, generation of technology, 

patents and their commercialization. The mandate of the Institute is 

as follows:

To conduct research, provide postgraduate education and transfer of the technology ¾¾

in all areas of animal sciences with emphasis on animal health and production.

To act as national referral centre for veterinary type cultures, disease diagnosis, ¾¾

biologicals, immunodiagnostics, etc. 

The institute’s valuable and significant contributions in the areas of livestock health 

protection, productivity enhancement, and products technology has played a pivotal role 

in ushering white revolution, which led the country to attain number one position in 

milk production in the world. The institute has made remarkable progress in the new 

IPR regime with patentable research and commercial technology transfers. The institute 

has also attained acknowledged excellence in post graduate veterinary education.(www.

ivri.nic.in)
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National Dairy Research Institute (NDRI)

National Dairy Research Institute is the premier institution of 
dairying in Asia. The Institute had its origin from Imperial Institute of 
Animal Husbandry and Dairying, which was established in Bangalore 
in 1923. In 1936, it was expanded and renamed as Imperial Dairy 
Institute. In 1955, its Headquarter was shifted to Karnal and the 
institute was renamed as National Dairy Research Institute. The 
Southern Regional Station at Bangalore and the Eastern Regional 
Station at Kalyani in West Bengal are providing the region specific 
R&D support for dairy development. For further strengthening of 
academic programmes of human resource development, status of Deemed University 
was conferred to the Institute in 1989. The Institute undertakes research, teaching and 
extension activities towards dairy development in the country. It also conducts basic 
and applied research with the objective to enhance animal productivity, develop new 
products and practices for the benefit of millions of farmers and consumers. The specific 
mandate of the institute is as follows:

Conducting research in the areas of Dairy Production, Processing and Marketing. ¾¾

Demand driven ‘Human Resource Development’ to meet the requirements of Dairy ¾¾

Industry & R&D Institutions. 

Dissemination of innovative dairy production and processing technologies for socio-¾¾

economic transformations 

Over more than eight decades of its existence, the Institute has shown remarkable 
development and expertise in different areas of Dairy Production, Processing, Management 
and Human Resource Development.(www.ndri.res.in)

National Bank for Agriculture and Rural Development (NABARD)

NABARD was set up as an apex Development Bank 
with a mandate for facilitating credit flow for 
promotion and development of agriculture, small-
scale industries, cottage and village industries etc. 
This institute also has the mandate to support 
all other allied economic activities in rural areas 
and to promote integrated and sustainable rural 
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development and secure prosperity of rural areas. In performing its role as a facilitator 
for rural development NABARD is entrusted with the following activities:

1. Providing refinance to lending institutions in rural areas 

2. Bringing about or promoting institutional development 

3. Evaluating, monitoring and inspecting the client banks 

Apart from these activities NABARD also play significant role in the following aspects:

Acts as a coordinator in the operations of rural credit institutions ¾¾

Extends assistance to the government, the Reserve Bank of India and other ¾¾

organizations in matters relating to rural development 

Offers training and research facilities for banks, cooperatives and organizations ¾¾

working in the field of rural development 

Helps the state governments in reaching their targets of providing assistance to ¾¾

eligible institutions in agriculture and rural development 

Acts as regulator for cooperative banks and RRB (www.nabard.org)¾¾

Amul

The Kaira District Co-operative Milk Producers Union Ltd. 
established with just two village dairy co-operative societies 
and handled 247 litres of milk and this Milk union today 
known as Amul Dairy. The founder chairman of this milk 
union was Tribhuvandas Patel, and the institution was got 
the current shape due to the efforts provided by Dr Verghese 
Kurien. The then Prime Minister of India, Lal Bahadur Shastri 
felt that the same approach should become the basis of a 
National Dairy Development policy. The basic unique attributes of this milk union is the 
farmers owned the dairy, their elected representatives managed the village societies 
and the district union. Not only that, the farmers employed professionals to operate 
the dairy and manage its business professionally. 
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International Dairy Federation (IDF) 

The International Dairy Federation (IDF) is basically a science-based organization, which 
represents the dairy sector worldwide. It provides the best global source of scientific 
expertise and knowledge in support of the development and promotion of quality 
milk and dairy products to deliver nutrition, health and well-being to consumers. This 
federation aims to identify and disseminate best practice at the global level, in order 
to guide and harmonize members’ work on issues related to climate change, nutrition 
and food hygiene at a national level. IDF is a non-profit private sector organization 
which represents the interests of various stakeholders in dairying at international level. 
This organization was established in 1903 and is represented in 53 countries worldwide. 
IDF members are organized in National Committees, which are national associations 
composed of representatives of all dairy-related national interest groups including dairy 
farmers, dairy processing industry, dairy suppliers, academics and governments/food 
control authorities etc. 

Socioeconomic and Cultural Change

Socio-economic Change

Socio-economic studies in the social sciences analyze that how economic activity 
effectively alters the social processes. In simple words, it analyzes how societies progress, 
stagnate, or regress because of their local or regional economy, or the global economy 
as a whole. Schien described, social change is the induction of new patterns of action, 
belief and attitudes among substantial segments of a population. In majority of the 
cases, socio-economists focus on the social impact of some sort of economic change 
like establishment of the dairy cooperatives in the villages. This type of changes may 
be huge in size, just it was observed in case of Anand, Gujarat after the successful 
implementation of Operation Flood programme. Socioeconomic impacts include adoption 
of new technologies such as Artificial Insemination, changes in government laws, changes 
in the macro and micro environment in which the change process is going on. Thus in 
a single word it can be said that socioeconomic change refers to an alteration in the 
social order of a society due to some economic intervention. 

Cultural Change

Cultural change is the process which is dynamic in nature whereby the living cultures 
of the world are changing and adapting to external or internal forces. Different cultures 
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around the globe are being changed due to environmental stresses, such as climate 
change, globalization and increased consumerism, economic policy of different nations 
etc. Intervention of technological innovations can enhance, displace or devalue human 
existence and culture throughout the world. Progress in the field of agricultural sciences 
has contributed to several changes, including migration patterns and nutritional security 
to the people. Indigenous Technical Knowledge developed by one culture is being used by 
another culture. Several cultures are being changed by the influence of another culture 
in open economic regime. Such as Indian culture has been influenced by the Western 
Culture and similarly Western culture has also been influenced by Indian Culture.

Livestock Farming System
The different types of livestock farming system can be classified in to the following 
categories:

1. Solely livestock farming systems 

The basic concept of this type of livestock farming systems is that more than 90 percent 
of dry matter is fed to animals directly comes from rangelands, pastures, annual forages 
and purchased feeds and on the other hand less than 10 percent of the total value of 
production comes from non-livestock farming activities. In this type of farming system 
livestock is given the main emphasis. This type of farming system is of two types:

a. Landless livestock farming systems 

In this type of livestock farming systems, less than 10 percent of the dry matter fed 
to animals is produced from farm. 

b. Grassland-based systems 

It is a type of solely livestock production systems in which more than 10 percent of 
the dry matter fed to animals is produced from farm. 

2. Mixed-farming systems 

The mixed farming systems of Livestock farming refers where more than 10 percent of 
the dry matter fed to the livestock comes from crop residues/by-products or stubble 
or more than 10 percent of the total value of production comes from non-livestock 
farming activities or other crop farming activities. The different type of mixed farming 
system are described as below:
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a. Rain-fed mixed-farming systems 

In this type of mixed systems more than 90 percent of the value of non-livestock farm 
production comes from rain-fed use of land or where the farming activities based on 
the water from rain. 

b. Irrigated mixed-farming systems 

In this type more than 10 percent of the value of non-livestock farm production comes 
from irrigated use of land.

3. Intensive Livestock Farming

When livestocks are kept in feedlots, stalls or cages for better management of the 
animals, it is known as intensive livestock farming system. The livestock live in farms and 
they eat feeding stuffs. It is characterized by high input of capital and investment.

4. Extensive livestock farming: The livestocks live in the open air and they eat natural 
pastures.

Activity
Visit to the important dairy development institutions.

rEviEw QuEstions
1. Describe the dairy development initiatives taken by Government to increase the 

country’s milk production.

2. What do you know about the Operation Flood programme?

3. Describe the impact of Operation Flood Programme.

4. Name few dairy development organization/institution working in the field of dairy 
development in the country. Discuss their activities.

5. What do you know about National dairy Plan?
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Chapter 2

Dairy Cooperatives

Objective: To acquaint with the cooperative movement in 
the dairy sector and functioning of dairy cooperatives in 
the country. 

Introduction
Dairy cooperatives played a significant role in the dairy development aspect of the 
country. These cooperatives ensured dairy farmers the remunerative price and consumer 
the reasonable price for milk and milk products. Reliable marketing channel has been 
established by these cooperatives which ensured the successful marketing of perishable 
commodity like milk. The dairy cooperatives in India follow a three tier structure which 
includes the village level, district level, state level organization. The role of these 
dairy cooperatives is enormous to help India to become the number one milk producing 
country in India.

Cooperative Movement
The Co-operative movement in India started in the last decade of the 19th Century. 
The main objective of this movement was:

To protect the farmers from the hands of the private money lenders ¾¾

To improve economic condition of the farmers.¾¾
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This movement was started in Madras province, which was situated in Southern part of 
India. The movement started with establishment of Agricultural Co-operative Banks and 
slowly but surely got the momentum. The growth of Co-operative movement in India 
under British rule was not systematic. The British ruler formed some rules but the pace 
of development of Cooperatives accelerated after Independence. After the independence, 
the membership of primary societies had increased four times within two decades. 

The first Cooperative Society Act of 1904 was enacted which enabled formation of 
“Agricultural Credit Cooperatives” in villages. This helped the cooperatives to get legal 
identity as every agricultural Cooperative was to be registered under that Act. The 
1904 Cooperative Societies Act, was replaced and Cooperative Societies Act,1912 was 
enacted which provided formation of Cooperative societies other than credit. Later 
in the year 1919 Cooperatives was made a provincial subject where every province 
made responsible for Cooperative development in their respective province. Multi-Unit 
Cooperative Societies Act, 1942 was enacted by Government of India which covered 
societies whose operations were extended to more than one state. Later this act was 
repealed by Multi State Cooperative Societies Act, 1984 on the basis of the experience 
gained by the working of previous act. Multi State Cooperative Societies Act, 2002 
which came in to existence from August 19, 2002 ensured democratic and autonomous 
working of the Cooperatives. 

First co-operative dairy society was established at Allahabad (U.P.) in 1913 which mostly 
dealt with collecting & selling raw milk to local consumers. The Calcutta co-operative 
milk limited was established in 1919 & similar dairy co-operatives were also established 
in Nagpur, Madras and Bombay.

National Dairy Development Board (N.D.D.B) was set up in 1965 and in the year 1970 
National Dairy Development Board took up Operation Flood Programme which helped 
in organising Milk Producers’ Co-operative in several parts of India. With the success of 
The Kaira District (ANAND) Co-operative Milk Producers’ Union, the model was replicated 
to other place like the Himalayan Cooperative Milk Producers’ Union Limited (HIMUL), 
which was formed in West Bengal in the year 1973. Later on, this model was replicated 
in other states also.

Definition of Cooperative
According to the dictionary meaning cooperative is ‘An enterprise or organization that 
is owned or managed jointly by those who use its facilities or services’. Cooperatives 
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may include non-profit community organizations and businesses that are owned and 
managed by the people who use its services (a consumer cooperative) or by the people 
who work there (a worker cooperative).

Principles of Cooperatives
Cooperative Principles are the major guidelines by which cooperatives put their values 
into practice. The Cooperative principles can be enlisted as follows:

(1) Voluntary and open membership

(2) Democratic member Control

(3) Member economic participation

(4) Autonomy and Independence

(5) Education, Training and Information

(6) Cooperation among Cooperatives

(7) Concern for community

Advantages of Cooperatives
Easy to form: ¾¾ The formation procedure of a cooperative society is very simple. 

no obstruction for membership:¾¾  There is no obstruction for becoming the member 
of cooperative society. Anybody can join the society irrespective of their religion, 
caste, creed or sex. 

democratic management process:¾¾  The society is managed by the members of 
cooperative society members. Members elect the governing body and all of them 
is having equal rights.

Liability is less:¾¾  Limited liability is associated with members of the 
cooperatives.

Easy accessibility of services:¾¾  Farmers who are the members of the cooperative 
society get different services provided by the society. Such as, different dairy 
cooperatives provide veterinary facilities to the members of the society.
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stability and continuity: ¾¾ A cooperative society is stable in nature. New members 
can join the society and old members can quit the society but society continues 
its function.

Better financial management:¾¾  The functioning of the cooperatives is economical in 
nature. The scope of middle man is nullified by the system and producers’ share 
in consumers’ rupee increases. That ensures remunerative price for the producer 
and reasonable price for the consumer.

state patronage: ¾¾ Government provides special incentives to the cooperative to 
encourage those societies to function properly.

Cooperative Structure for Dairy Sector
Dairy cooperative deals in the field of dairy industry and cooperative banks are responsible 
for financial support to these cooperatives. Dairy Cooperatives fnctions for providing 
the benefits to the dairy farmers and ensures remunerative price for their produce. 
Thousands of dairy farmers got benefit from the dairy cooperatives. 

Three tier structure of Dairy Cooperative System
(Source: www.vitaindia.com)

A Dairy Cooperative system includes Village Dairy Cooperative Societies (VDCS) or the 
Primary Cooperative Society at the village level, District Cooperative Milk Producers’ 
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Unions at the District level and Milk Federation at the State level. The main objective 
of this three-tier structure is to delegate the various functions i.e. milk collection by 
Village Dairy Society at village level, Milk Procurement & Processing by the District 
Milk Union at the district level and Milk & Milk Products Marketing by the State Milk 
Federation at the state level. This three tier structure of dairy cooperative is also 
known as ‘Anand Pattern’.

National Milk Grid
The National Milk grid established under Operation Flood programme, which was 
comprising of four regional milk grids. Transportation of milk to metropolitan cities and 
major consumption centres is done by a huge fleet of road and rail tankers. National 
Milk Grid has huge number of milk tankers for transportation of milk by road or rail and 
NMG is also having storage facilities of butter and milk powder for smooth functioning 
of NMG. Milk was supplied through National Milk Grid to 148 cities and towns which 
was having a population of around 1.5 crore under Operation Flood-II. NMG established 
link between the consuming cities/towns and rural milksheds. Later on under Operation 
Flood-III rural milk marketing infrastructure was further strengthened through NMG to 
ensure regular milk supply through- out the year. Lastly, it can be said that, National 
Milk Grid played very important role in ensuring supply of milk to end consumers and 
a remunerative price to milk producers/dairy farmers.

Primary Cooperative Society 
The milk producers of a village, who are having surplus milk after own consumption, 
come together and form a Primary Cooperative Society or Village Dairy Cooperative 
Society (VDCS). This type of society has membership of milk producers of the village 
and is governed by an elected Management Committee consisting of 9 to 12 elected 
representatives of the milk producers. The Village Dairy Cooperative Society (VDCS) 
further appoints a Secretary for management of the day-to-day functions 

The main functions of the primary cooperative society can be described as 
follows:

1. Collection of liquid milk from the milk producers of the village & payment based 
on quality & quantity.

2. Providing support services to the members of the society like Veterinary First Aid, 
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Artificial Insemination services, cattle-feed sales, mineral mixture sales, fodder & 
fodder seed sales, conducting training on Animal Husbandry & Dairying, etc

3. Selling liquid milk for local consumers of the village at a reasonable price.

4. Supplying milk to the District Milk Union.

District Cooperative Milk Producers’ Union (District Union):
The Primary Cooperative Societies of a District having surplus milk after local sales 
form a District Milk Union to sale their surplus produce. The District Milk Union is 
the second tier under the three-tier structure. It has membership of Village Dairy 
Cooperative Societies of the District and is governed by a Board of Directors consisting 
of 9 to 18 elected representatives of the Village Dairy Cooperative Societies. The Milk 
Union further appoints a professional Managing Director (MD) for management of the 
day-to-day activities. 

The main functions of the District Unions are as follows:

1. Procurement of liquid milk from the Primary Cooperative Societies of the 
District.

2. Arranging transportation of liquid milk from the VDCS to the District Milk Union. 

3. Providing essential services to the famers who are the members of the society, like 
Veterinary Care, Artificial Insemination services, cattle-feed sales, mineral mixture 
sales, fodder & fodder seed sales, etc.

4. Conducting training on Dairy Cooperative Development, Animal Husbandry & Dairying 
for milk producers. 

5. Providing management support to the Primary Cooperative Society along-with regular 
supervision of its activities.

6. Establishment and maintaining chilling centers & Dairy Plants for processing the 
milk received from the villages.

7. Sale of liquid milk & milk products produced at the district level. 

8. Processing milk into various milk and milk products as per the requirement and 
demand from the consumers.
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9. Making decision and fixing prices of milk to be paid to the member milk producers 
and prices of support services provided to members.

State Cooperative Milk Federation (Cooperative Federation):
The state cooperative milk federation is the uppermost tier under the three-tier structure. 
It has membership of all the cooperative Milk Unions of the State and is governed by 
a Board of Directors consisting of one elected representative of each Milk Union of the 
districts. The State Federation further appoints a Managing Director (MD) for management 
of the day-to-day activities. 

The main functions of the Federation are as follows:

1. Marketing of milk & milk products processed or manufactured by Milk Unions of 
districts.

2. Establishment of distribution mechanism for marketing of milk & milk products. 

3. Arranging transportation of milk and milk products from the Milk Unions to the 
market.

4. Creating and maintaining a brand for marketing of milk & milk products.

5. Providing support services to the Milk Unions & members in the form of technical 
inputs, management support & advisory services. 

6. Collecting surplus milk from the Milk Unions and distributing it to deficit Milk 
Unions. 

7. Arrangement of common purchase of raw materials used in manufacture or packaging 
of milk and milk products.

8. Deciding on the prices of milk & milk products. 

9. Making decision on which products should be manufactured by which Milk 
Unions.

10. Conducting long-term planning related to milk production, procurement, processing 
and marketing.

11. Financial arrangement for the Milk Unions and providing them technical 
information.
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12. Designing & Providing training 

13. Conflict management for smooth functioning of the system.

Functions of Milk Cooperative Secretary
Arrangement of all the meetings of the society ¾¾

Record keeping, conducting correspondence on behalf of the society¾¾

To prepare the annual statement of accounts and balance sheet¾¾

In charge of the documents, books and vouchers for payments and receipts.¾¾

Collection of applications for loans from the members of the society.¾¾

To manage day to day activity of the society.¾¾

Maintenance of Registers and Records
Dairy plants have to maintain all registrars & records of financial transactions in the 
course of their business. The information will be processed further to draw meaningful 
conclusions so that it can be utilized effectively by the users. From this lecture, students 
shall learn how financial transactions are channelized and the information thus generated 
is used to prepare various accounts in dairying. 

Accounting

Accounting is also called as language of business because it is an effective method of 
communicating business information process to various users who might be interested in 
seeking detailed information about the operations of business and its financial status.

Accounting is the ‘art of recording, classifying and summarizing in a significant manner 
and in terms of money, transactions and events which are, in part at least, of financial 
character and interpreting the result thereof’.

Accounting performs the vital functions of keeping systematic records & registrars of 
the transactions that take place during the course of running the business. It protects 
the business properties and also enhances the management in the task of planning, 
organising, directing, control and co-ordination of the business activities.
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To bring in consistency in the preparation of accounting information and also that it 
conveys the same meaning to all the users, a number of rules or guidelines variously 
and set of assumptions, concepts and principles thus developed are called ‘generally 
accepted accounting Principles (gaaPs).

Book Keeping

The systematic recording of the financial transactions of an enterprise is known as book 
keeping or accounts keeping.

Book keeping is concerned with the systematic recording of the financial transactions of 
an enterprise. There are basically two approaches to book keeping namely single entry 
systems and double entry accounting systems. Double entry book keeping recognizes the 
fact that each entry affects at least two accounts. It has many advantages and is widely 
used as a standard accounting practice. Source Document is the basis for recording a 
transaction in the books of accounts. The Rules of Debits and Credits are then applied 
which are based on the type of account and whether the balance of the account will 
increase or decrease.

Accounts – its Terminologies

Account

An Account is a systematic record of the financial transactions pertaining to a particular 
asset, a particular liability, an owner’s equity item, a revenue item or an expense 
item.

Ledger

A ledger is a set of accounts of an enterprise. It may be kept in bound or Loose Leaf 
form. All these accounts, each on a separate page or card are the source of information 
for preparation of the various financial statements.

Journal

A journal is a chronological record of transactions. The Journal is the original book in 
which the transactions are recorded in the order in which they happen.
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Assets

Assets are items of value owned by a enterprise. It includes tangible and intangible 
items or rights. Tangible items may be in the form of money, buildings, machinery etc. 
Intangible items include claims on tangible assets, claims on services and also items 
such as goodwill, patents, copyrights and franchises. Assets can further be classified 
into current assets and long term assets.

Equities

These are claims against the enterprise. Claims are of two types

i) Liabilities: Amount due to outsiders. Liabilities are debts or obligations of the 
enterprise to pay money or other assets at some future date. Liabilities can be 
further classified into current liabilities and long term liabilities

ii) Capital: Claims of owners or proprietors.

 The sum of the claims of outsiders (creditors) and that of the owners is always 
equal to the total value of all assets owned by the enterprise. It is known as the 
Fundamental Accounting Equation

 Creditors (Liabilities)

Assets = Equities 
(Total Claims)

 Owners’ equity (Capital)

Or

Assets = Liabilities + Capital

There is a variety of forms for accounts but the most common is the ‘T’ account because 
each account form resembles a capital letter ‘T’.

Accounts Title
———————————————————————————————

(Debit Side)             (Credit Side)
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The rules of debits and credits and the account

How to determine whether an entry is to be made in debit or credit side of any account 
and what are the rules that guide us so that the proper entries are made in the book 
of accounts? The following shall help us in this process.

(1) Determine the type of account (asset, liability, revenue, or expense account) the 
transactions affect.

(2) Determine if the transaction increases or decreases the account’s balance.

(3) Apply the debit and credit rules based on the type of account and whether the 
balance of the account will increase or decrease after the transaction.

Single and Double Entry System

Single Entry Systems

The term ‘Single Entry Book Keeping’ is generally applied to any system which is not 
a complete double entry system. Single entry systems of keeping books differ in the 
amount of detail and information concerning the business but all such systems have 
one common feature, viz. incompleteness of double entry.

The original records such as the cash book, the purchase book, the sale book and returns 
book, and the bill book are sometimes maintained but postings are only made to the 
personal accounts concerned. It fails to give information of the impersonal side of a 
transaction and lays more emphasis in recording the personal side.

The disadvantages of single entry system as compared to double entry are many. Single 
Entry system of record keeping fails to supply details regarding expenses, purchases 
and sale of goods as well as cost of assets such as plant and machinery, fixture and 
fittings and other real and nominal accounts. Thus at any stage when data are required 
in different aspects single entry system can only furnish a list of Debtors and Creditors 
along with amount outstanding. In the Single Entry System only final statements (not 
final accounts) can be drawn up; The arithmetic accuracy of the books cannot be 
proved, assets and liabilities may be wrongly shown, and the final statement of affairs 
cannot be relied upon.
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Double Entry Book Keeping

Double-entry book-keeping is the standard accounting practice for recording financial 
transactions. It is a system of accounts keeping wherein all the financial transactions 
of an enterprise are recorded to show the effect of each on the assets, the liabilities, 
the owner’s equity, the revenue items and the expense items:

Double-entry book-keeping is governed by the accounting equation. At any point of time, 
the following equation must be true:

assets = Liabilities + Equity

For a particular time period, the equation becomes:

assets = Liabilities + Equity + (revenue - Expenses)

Finally, this equation may be rearranged algebraically as follows:

assets + Expenses = Liabilities + Equity + revenue

Dairy Farm - Record Keeping

Dairy farm record keeping is an important activity which has to take the  decisions on 
feeding, breeding, calving, Culling and long range planning of dairy firm. Subsequently,  this 
is essential for scientific dairy farming and it gives information on individual  cows 
as well as on entire herd for making day to day decisions. Commonly the following 
parameters/contents will be used for preparation and maintenance of records.

1. Individual animal record/History sheet of animal 

2. Growth record

3. Health record

4. Records on productive & reproductive parameters

5. Calf mortality record

6. Breeding and calving record

7. Recording of daily milk yield 

8. Recording of concentrate& roughage feed use 
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9. Labour maintenance record

10. Water requirement record

11. Recording of culling animal

12. Recording of buying & selling animal.

New Generation Cooperatives (NGC)
A New Generation Cooperative is more restrictive in terms of marketing and finance. 
The NGC’s members or users are: 

(1) Customers who have a contractual right and obligation to deliver a particular 
amount and quality of product as specified in a marketing agreement 

(2) Owners who are required to purchase shares of equity stock, as specified in the stock 
subscription agreement. That subscription agreement conveys the right to deliver 
a certain amount of product in accordance with the marketing agreement. 

This type of transfers must be approved by the cooperative’s board of directors. 

Activity
Visit a dairy cooperative society and note down different activities performed by the 
society.

rEviEw QuEstions
1. Describe the concept of Cooperatives with suitable example. What are the benefits 

one can get by the formulation of cooperatives?

2. Describe the dairy cooperative structure followed in India.

3. What are the major roles performed by the Milk cooperative secretary?

4. Explain the concept of record keeping. Why it is important?
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Chapter 3

Milk Production

Objective: To acquaint with important dairy breeds, body 
parts, breeding systems, and selection and judging of dairy 
animals.

Introduction
Dairy cattle are cattle cows (adult females) bred for the ability to produce large quantities 
of milk, from which dairy products are made. According to National Livestock census 
2007, there are 199 million cows in India. As per recent survey by National Bureau of 
Animal Genetic Resources, Karnal, there are 37 distinct breeds of cow in India which 
constitute 18% of Indian cow. Rest 82% are categorized as “Non descript” or Local deshi 
cow.

Dairy Breeds of Cattle
Most important dairy breeds of cow in India are Sahiwal, Red Sindhi, Gir and Tharparkar. 
Among crossbred, important dairy breeds are Karan Fries and Karan Swiss. Among exotic 
breeds, Holstein Friesen, Jersey and Brown Swiss are most important dairy breeds

The detailed description of some of the most important dairy breeds of cow is given 
below 
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Sahiwal

Sahiwal is considered as one of the best dairy breed in India. It has been originated ¾¾

from Montgomery district of Pakistan.

This breed is mainly found in Haryana,Punjab,U.P.,Delhi,Bihar and M.P.¾¾

Sahiwal is comparatively a heavy breed with symmetrical body and loose skin. It is ¾¾

having short legs, stumpy horns and broad head. It also possess voluminous dewlap 
and pendulous sheath. It closely resembles Red Sindhi. 

The distinguishing feature between Sahiwal and Red sindhi is the Muzzle which is ¾¾

dark coloured in Red Sindhi while light coloured in Sahiwal. Sahiwal has whitish 
ring along the eyes.

Body colour of Sahiwal is reddish dunn or pale red.¾¾

The milk yield ranges from 1500 to 2500 kg per lactation¾¾

The age at first calving ranges from 37 to 48 months and the calving interval is ¾¾

from 430 to 580 days 

Sahiwal
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Red Sindhi 

Home tract of this breed is Karanchi district of Pakistan. It is mainly found in Pu¾¾

njab,Haryana,Tamilnadu,Karnataka,Kerala and Orissa.

They are medium sized compact animals having well proportioned body and thick ¾¾

horns along with heavy hump,dewlap, sheath and pendulous udder.

Body colour of Red sindhi cow is Red with the sheds varying from Dark red to ¾¾

light red.

The milk yield ranges from 1300 to 1800 kg per lactation¾¾

The age at first calving ranges from 39 to 50 months and the calving interval is ¾¾

from 425 to 540 days 

Red Sindhi
(Courtsey : agritech.tnau.ac.in)

Tharparkar 

The home tract of this breed is in the Tharparkar district of southeast Sindh in ¾¾

Pakistan.

Tharparkar cow is mainly found in Jodhpur, Cutch and Jaisalmer district of Rajasthan ¾¾

and also in some parts of Gujarat

Animals are white or grey in colour.¾¾

Forehead is broad and flat and slightly convex above eyes. Ears are long, broad ¾¾

and pendulous. Body size is medium. Udders are well developed.
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The milk yield ranges from 1800 to 2500 kg per lactation.¾¾

The age at first calving ranges from 38 to 42 months and the calving interval is ¾¾

from 430 to 460 days 

Tharparkar

Gir

This breed has probably originated in Gir forest of south Kathiawar.¾¾

They are mainly found in Junagarh (Gujarat) and also in Maharastra and ¾¾

Rajasthan.

It is a moderate to large size breed. Animals have convex forehead and long ¾¾

face.

Their ears are very long and pendulous, resembling a curled up leaf.¾¾

The body colour is shining red to spotted white. Skin is soft, thin, and glossy.¾¾

The milk yield ranges from 1200 to 1800 kg per lactation ¾¾

The age at first calving ranges from 45 to 60 months and the calving interval is ¾¾

from 430 to 490 days 
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Gir
(Courtsey : mgdas.com)

Exotic Dairy Breed

Holstein Friesen 

Holstein-Friesians breed is known as the world’s highest milk producing dairy cattle ¾¾

breed.

This breed has been originated from Holland ¾¾

They are large, black-and-white marked animals. ¾¾

The average milk yield is about 6150 kg per lactation.¾¾

Holstein Friesens
(Courtsey : www.britannica.com)
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Jersey 

This breed has been originated from Island of Jersey in English channel.¾¾

This breed is fawn coloured with or without white marking.¾¾

The average milk yield is about 4000 kg per lactation.¾¾

Jersey
(Courtsey : www.megamedianews.in)

Brown Swiss

This breed has been originated from Switzerland¾¾

They are distinctly brown in colour.¾¾

The average milk yield is about 5000 kg per lactation¾¾

Brown Swiss
(Courtsey : britannica.com)
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Crossbred Dairy Cows

Karan Fries 

This breed has been evolved by crossing Tharparkar cow with Holstein Friesian bull ¾¾

semen at National dairy Research Institute, Karnal, Haryana

This breed carries black and white patches and sometimes is completely dark with ¾¾

white patches on the forehead.

The average milk yield is about 3700 kg per lactation.¾¾

The age at first calving ranges from 30 to 32 months and the calving interval is ¾¾

from 400 to 430 days 

Karan Fries cow

Karan Swiss

This breed has been evolved by crossing Sahiwal cow with Brown swiss bull semen ¾¾

at National dairy Research Institute, Karnal, Haryana

Karan swiss 
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The colour of this breed varies from light grey to deep brown.¾¾

The average milk yield is about 3615 kg per lactation.¾¾

The age at first calving ranges from 30 to 34 months and the calving interval is ¾¾

from 400 to 420 days 

Dairy Breeds of Buffalo
Buffalo is one of the most important domestic ruminants centered mostly in tropical 
and subtropical regions of the world. The buffalo species originated in India.There are 
two types of buffaloes in world, Riverine buffalo and Swamp buffalo. Both are called 
as Bubalus bubalis. Riverine buffaloes are mainly present in Indian subcontinents and 
mediterranean region of Europe, and they are maintained primarily for milk. Buffaloes 
in south east asia and china are swamp type and well known for draught power. India 
is home tract for some of the best breeds of buffalo. The buffalo is the main milk 
producing animal in India contributing about 57% of total milk production of country.

According to a recent survey by National Bureau of Animal Genetic Resources, Karnal, 
There are 13 recognized breeds of buffalo in India. Important dairy breeds of buffaloes 
are Murrah, Niliravi, Jaffrabadi, Surti, Bhadawari, Mehsana etc. 

Some of the most important dairy breeds of buffaloes are described below 

Murrah 

Murrah is considered as best milch breed of buffalo. ¾¾

Breeding tract of Murrah buffalo is Hisar, Jind & Rohtak in Haryana and, Patiala ¾¾

and Nabha districts of Punjab. This breed is also called as ‘Pride of Haryana’ and 
‘Black gold’.

Murrah has a massive body and comparatively long head and neck. It has short and ¾¾

typically tightly curved horns. It has well developed udder, broad hips, drooping 
fore and hindquarters and long tail reaching up to fetlock. The colour is usually 
jet black.

The bullocks are good draught animals.¾¾

The average milk yield per lactation is 1500 to 2500 kg with a milk fat content ¾¾

of 7 percent.
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The age at first calving ranges from 40—50 months. The inter-calving period is ¾¾

450—500 days

Murrah

Nili Ravi

Home tract of Nili Ravi is Sutlej valley in Ferozpur district of Punjab and Montgomery ¾¾

district of Pakistan.

This breed is having elongated head, bulging at top and depressed between eyes. ¾¾

The horns are small and tightly coiled. The neck is coiled and thin. The udder is 
well developed.

The colour of this breed is black with white markings on forehead, face and legs¾¾

 
Nili Ravi

(Courtsey : agtr.ilri.cgiar.org)
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The average milk yield per lactation is 1500 to 1900 kg.¾¾

The age at first calving ranges from 45—50 months. The inter-calving period is ¾¾

500—550 days. 

Surti 

Home tract of this breed is Kaira and Baroda districts of Gujarat.¾¾

The body is medium sized with elongated head and prominent eyes. The horns are ¾¾

sickle shaped, long and flat. The back is straight and tail is fairly long.

The colour of breed is black or brown. Surti is typically having two white collar, ¾¾

one around the jaw and other at the brisket. 

The average milk yield per lactation is 900 to 1300 kg with a very high milk fat ¾¾

content (8—12%).

The age at first calving ranges from 40—50 months. The inter-calving period is 400 ¾¾

to 500 days. 

Surti
(Courtsey : dahd.nic.in)
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Jaffarabadi 

Home tract of this breed is Kutch and Jamnagar districts of Gujarat¾¾

This breed has long body, massive head and neck, prominent forehead, loose dewlap ¾¾

and well developed udder. The horns are heavy, inclined to droop at each side of 
the neck and then turns up.

The colour is usually black.¾¾

The average milk yield per lactation is 900 to 1300 kg.¾¾

Jaffarabadi

Bhadawari 

This breed is found in Bhadawari tehsil of Agra district and Etawah district of Uttar ¾¾

Pradesh and Gwalior district of Madhya Pradesh.

This breed is having medium sized body, comparatively small head and short legs.¾¾

The tail is long with black and white marking. Body is typically light or copper 
coloured. 

The average milk yield per lactation is 800 to 1000 kg.¾¾
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Mehsana 

Home tract of this breed is Mehsana, Sabarkanda and Banaskanda district of ¾¾

Gujarat. 

This breed has long body and head. The horns are long and less curved. Udder is ¾¾

well developed.

The colour is usually black to grey with white marking on face, legs and tail ¾¾

tips.

The average milk yield per lactation is 1200 to 1500 kg.¾¾

The inter-calving period is 450 to 550 days. ¾¾

Mehsana 

Dairy Breeds of Goat
Goats are versatile animals and known as ‘Poor man’s cow’. They are multipurpose 
animals, producing milk, meat, skin and hair. Goat was first ruminant to be domesticated 
sometime before 7000 BC at Zagros mountains on the boarders of Iran and Iraq. There 
are as many as 23 well defined breeds of Goats in India. According to 2007 livestock 
census, there are 145 million goats in India. 

Most important dairy breeds of goat are Jamunapari, Beetle, Jhakhrana and Osmanabadi. 
Other important breeds of goats used for milk include Barbari,Malabari,Sirohi,Surti 
etc
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Jamunapari

This breed is found in Agra, Mathura and Etawah districts in Uttar Pradesh and ¾¾

Bhind and Morena districts in Madhya Pradesh.

Jamunapari is a large sized animal. Average body length and height of Jamunapari ¾¾

is 75 and 82 cm respectively.

Coat colour of this breed is predominantly white with brown patches on the ears ¾¾

and head.

Typically this breed has got convex face with Roman nose. It is also having very ¾¾

long and pendulous ears.

Horns are short, flat and twisted horizontally backward.¾¾

In most of the animals, lower jaw is longer giving a parrot mouth appearance.¾¾

This breed is known for its outstanding ability for milk production. Udder and teats ¾¾

are large and well developed.

Average milk yield is 280 kg in a lactation period of 274 days¾¾

Jamunapari 
 (Courtesy: surendranagar.olx.in)

Beetle

This breed is mainly found in Punjab and Haryana.¾¾

Body of Beetle resembles Jamunapari but comparatively smaller. Average body ¾¾

length and height is 70 and 77 cm respectively.
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Breed has got Long pendulous ears and outwardly twisted horns¾¾

Average milk yield is 157 kg in a lactation period of 186 days¾¾

Beetle
 (Courtesy: lahore.olx.com.pk)

Jakhrana

This breed is found near Behror in Alwar district of Rajasthan.¾¾

Breed is large and predominantly black with white spots on ears and muzzle. Horns ¾¾

are outwardly twisted. Udder is well developed.

Average daily milk yield varies from 2—3 kg for a lactation length of about 180—200 ¾¾

days.

Lactation yield is 122 kg and lactation length is 115 days. ¾¾

Jakhrana
(Courtesy: agtr.ilri.cgiar.org)
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Osmanabadi

This breed is mainly found in Maharastra.¾¾

This breed is medium sized and mostly black in colour. The body length and height ¾¾

is 66 and 75 cm respectively. Ears are long and pendulous. 

Good yielders produce up to 3.5 kg per day and milk yield is 170—180 kg per ¾¾

lactation.

Osmanabadi
(Courtesy: zplatur.gov.in)

Body Parts of Dairy Animals
Knowledge of body parts of dairy animals is very important because it enables one to 
describe animals more clearly in judging and selecting animals and to properly apply 
husbandry and veterinary practices. Various external body parts of dairy animals are 
listed below. 

Cattle 

Body of cattle is mainly divided into 3 major areas –head, neck and trunk. Various parts 
present in these three areas are described below

Head 

1)  Poll: The part immediately between and behind the horns. 

2) Horns: Paired bony processes that emerge from either side of the poll. 

3) Ears: The organ of hearing, situated just behind and below the horns. 
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4) Fore head: From the poll down to the level of the eyes. 

5) Face: From the level of the eyes downward to the nostrils. 

6) nostrils: Two natural openings for breathing. 

7) temporal fossa: Depression between the base of the horn and outer angle of the 
eye. 

8) Muzzle: The lower part including nostrils, mouth and a chin. 

9) Eyes: Organ of sight. It includes eyeball, upper eyelid, lower eyelid, and third 
eyelid (less developed), inner canthus and outer canthus. (Canthus is an angle 
formed by both lids on either end of the eye). 

10) Jaw: Upper jaw is formed by maxilla and premaxilla bone and lower jaw by 
mandible bone. 

Neck 

11. Crest: Upper ridge of the neck, starting from poll. 

12. Base of the neck: The place where neck joins the body. 

13. dewlap: A pendulous fold of the skin hanging down the lower part of the neck. 

External body parts of cow

Tail-head

Pin bone

Flank

Thigh

Stifle
Udder

Teat

Mammary veins

Point of elbow

Shoulder

Withers

Forehead

Muzzle

Nostril

Jaw

Hump

Horn

Neck

Poll

Brisket

Dewlap

Chest

Dew claws

Cannon

Knee

Fetlock
Pastern
Hoof

Hock

Switch

Loin
Back

Crops

Barrel
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Trunk

14. Hump: Fleshy protuberance behind neck of indigenous cow.

15. withers: Just behind the hump. 

16. Back: Just behind the withers to the head of the last rib.  Ribs are long curved 
bones which surround chest. There are 13 ribs in cow.

17. Loin: The part of the body lying on each side of the spinal column between the 
hip bone and last rib. 

18. rump: Region of sacrum, point of rump is the highest point formed by the sacral 
tuber. 

19. tail: The posterior extremity of an animal. 

20. switch of tail: Tuft of hair at the end of the tail. 

21. Brisket: The part of the lower chest of the animal between the two fore legs. 

22. Chest: Ribs springing from the backbone above and attached to the breastbone 
below. 

23. Belly (abdomen): The area behind chest carrying alimentary canal and other 
organs. 

24. Flank: Hollow area between the ribs and hip or hook bone. 

25. Barrel: Comprises belly and flank. 

26. anus: The posterior opening of alimentary canal under the root of the tail. 

Points Present Only in Males 

27. sheath (Prepuce): Flap of skin in the abdominal region covering penis.

28. Penis: The male organ of copulation.

29. scrotum: Pouch of skin in which the testicles are lodged. 

30. testicles: Male generative glands, which lie in the scrotum. 
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Points Present Only in Females 

31. udder: Mammary gland, the anterior part is called the fore udder and posterior 
as rear udder. 

32. teats: Through which the milk is drawn.

33. Mammary vein: Veins on the udder. 

34. vulva: External opening of the female genital organs situated below the anus. 

Fore Limb - Consist of various bones like scapula, Humerus, Radio ulna, carpal and metacarpal 
bone

35. shoulder joint: The joint formed between the scapula and upper end of the 
humerus. 

36. Elbow joint: Formed by the distal end of humerus and proximal end of radius and 
ulna. 

37. Knee-joint: Formed by radius, carpal bones and metacarpal bones. 

38. Fetlock joint: Joint formed by the lower end of the metacarpal bone and the first 
phalanx with its sessamoides. 

39. dew claws: Two horny callosities behind the fetlock joint.

40. Pastern: The region below fetlock and above coronet. 

41. Coronet: Region round the top of the hoof. 

42. Hoof: The outer horny covering of the foot, which is divided into two parts called 
claws. 

Hind Limb - Consist of various bones like Pelvic girdle (Ilium, Ischium and Pubis), Femur, 
Tibio-fibula, Tarsal and Metatarsal

43. Hook bones: Bony prominence formed by the external angle of ileum. 

44. Pin bones: The projection of the quarter just below the root of the tail. 

45. thurl (Hip joint): Midway between hook bones and pin bones 

46. thigh: Region of femur bone, which runs from the hip joint to the stifle joint. 
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47. Stifle joint: The joint formed by femur, patella and tibia. 

48. Hock: Joint formed between the tibia, tarsal bones and metatarsal bones. 

Buffalo 

1. Hump and dewlap are not present in buffaloes. 

2. Brisket is more developed in buffaloes as compared to cattle. 

3. Rest points are same as in cattle. 

Breeding Systems
Breeding of farm animals involves evaluation of their production potential, selection of 
suitable individuals that excel in production, and mating them together in a planned 
manner to obtain better offspring. Breeding systems are generally classified into inbreeding 
and out-breeding depending on relationship of the individuals mated to produce the 
next generation.

Inbreeding

Inbreeding is a system of mating in which offspring are produced from parents that are 
more closely related than the average of population from which they come. The main 
advantages of inbreeding is that it can be used to form distinct lines or families within 
a breed and it makes more pairs of genes in the population homozygous. So good inbred 
animals have a better capacity to stamp their characteristics on the offspring. The major 
disadvantage due to which it is generally avoided that it is usually associated with the 
appearance of genetic defects and overall decline in vigor & performance

Out Breeding 

Out breeding is mating of individual which are not closely related and does not have 
common ancestor for previous 4 to 5 generation.This system of breeding can involve 
mating of unrelated animals within a breed (outcrossing), crossing animals of different 
breeds (crossbreeding) grading up etc. The genetic effects of outbreeding are opposite 
to that of inbreeding. Whereas inbreeding increases homozygosity, outbreeding tends to 
make more pairs of genes heterozygous.
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There are different forms of out breeding :

l Cross-breeding 

Cross breeding is mating of animals of two different defined breeds.

eg. Holstein Friesens x Tharparkar = Karan Fries. 

 Brown Swiss x Sahiwal= Karan Swiss

Crossbreeding usually result in improved traits in the offspring. Superior traits that 
result from crossbreeding are called hybrid vigour, or heterosis. Heterosis is measured 
by average superiority of hybrid offspring over average of parents. Main objective of 
crossbreeding is to produce progeny superior to the parents. By cross-breeding, we can 
take advantage of good qualities of two breeds of distinct types by combining these 
qualities in progeny. By crossbreeding, we can take advantage of heterosis in promoting 
individual merit. Crossbreeding of local breeds with improved exotic breeds has brought 
considerable improvement in milk production with enough capacity to withstand direct 
and indirect effects of hot climate. In our country, introduction of exotic inheritance 
between 50 to 62.5 percent is optimum. The only disadvantage of crossbreeding is that 
offspring lack uniformity of coat colour and type.

l Out crossing

Mating of unrelated animals within the same pure breed is termed as outcrossing It is 
widely used because by mating females in a herd to unrelated males usually from outside 
the herd, the deleterious effects of inbreeding are avoided. Out crossing combined with 
selection has been responsible for most of the changes and improvements in most of 
the pure breeds in dairy cattle.

l¾ Up-grading

Grading up is mating purebred males of a given breed to nondescript scrub females and 
their female offspring successively through generations with the objective of making 
progeny resembles and perform similar to the pure breed. The offspring come closer 
to possess 100% of phenotype of purebred used as we go on grading up and by 5th 
generation, it will have 96.87 percent of genes from purebred. The main advantage 
of grading up is that one can start a dairy farming business with relatively cheap non 
descript cows and grade them to obtain cows equal in every respect to more expensive 
purebreds.
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Artificial Insemination
Artificial insemination (AI) is defined as deposition of semen (male gamete) into female 
reproductive tract with help of an instrument. It is most popular breeding technique 
employed in farm animals. In this method, semen with live sperms are collected from 
male, processed and preserved, is introduced into female reproductive tract at proper 
time with help of an instrument known as AI Gun, so as to achieve conception.

First scientific Artificial insemination was performed by Lazzaro Spallanzani, an Italian 
physiologist, in 1780 in dog which gave birth to 3 pupps. In India, First AI was done by 
Sampath Kumaran in 1939 at Palace Dairy farm, Mysore.

Artificial insemination has got so many advantages. It facilitates intensive selection of 
male animals for breeding, enables extensive utilization of superior sires and effectively 
eliminates diseases which are transmitted through natural service (coitus). It is an 
economic technique. Animals of unequal size can be bred and semen of superior sires 
can be used for many years, even after death etc. However it has got few disadvantages 
also. It requires considerable infrastructure and facilities to establish an enterprise and 
well trained personnel’s are required for carrying out the process.

Procedure of Artificial Insemination

Artificial insemination technique essentially has following steps :

1) Collection of semen from male

2) Examination of semen/semen evaluation

3) Semen processing and dilution

4) Semen preservation

5) Insemination or deposition of semen in female reproductive tract. 

Common Terminologies in Animal Production
abattoir¾¾ : A slaughter house. 

Ad libitum: ¾¾ Free choice. 

Artificial insemination: ¾¾ It is the technique through which semen (male gametes) 
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are deposited into female reproductive tract by mechanical means with help of 
an instrument.

Balanced ration: ¾¾ It is that feed or feed mixture which contains all the essential 
nutrients in appropriate quality and quantity as needed by animals for their 
maintenance, growth and production. 

Bovine: ¾¾ Term for species of cattle and buffalo.

Breed: ¾¾ A breed is a group of inter-breeding animals of a species having similar 
morphological (colour, shape and size of body parts) characteristics.

Browse: ¾¾ Feed taken from trees and shrubs including leaves, twigs and bark.

Bull: ¾¾ Adult male cattle.

Breeding: ¾¾ The mating of animals to produce young ones under controlled 
circumstances.

Buck: ¾¾ Adult male goat.

Boar: ¾¾ Adult male pig.

Bullock: ¾¾ Castrated male cattle.

Buffalo bullock: ¾¾ Castrated male buffalo.

Cow: ¾¾ Adult female cattle.

Calving: ¾¾ Act of parturition or giving birth in cattle and buffalo.

Culling: ¾¾ The process of eliminating non productive or undesirable animals.

Colostrum: ¾¾ The first milk produced by the mother immediately after giving birth 
to young one. It is highly nutritious and a rich source of antibodies.

Calving interval¾¾ : The number of days between 2 successive calving in cow/
buffalo.

Castration: ¾¾ The process of removing male reproductive organ testes by mechanical 
means. 

Caprine: ¾¾ Term used for species of goat.
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Conception rate: ¾¾ The number of animals becoming pregnant as a proportion of 
total number of animal mated/inseminated.

dam: ¾¾ Female parent, the mother of an animal.

dewlap: ¾¾ A fold of loose skin hanging from throat of animal.

doe: ¾¾ Adult female goat.

drove: ¾¾ Group of pigs.

dry cow: ¾¾ A cow that is not producing milk.

Ewe: ¾¾ Adult female sheep.

Estrus: ¾¾ The period of heat or sexual excitement in female animals. It is the period 
in which female allow a male to mate with her.

Flock: ¾¾ Group of sheep/goat.

Foal: ¾¾ New born horse.

Farrowing: ¾¾ Act of parturition or giving birth in pig.

Foaling: ¾¾ Act of parturition or giving birth to foal in horse is known as foaling.

gelding/geld: ¾¾ Castrated male horse.

Hog/stag/barrow: ¾¾ Castrated male pig.

Herd: ¾¾ A group of cows/buffaloes.

Kidding: ¾¾ Act of parturition or giving birth to a kid in goat is known as kidding.

Kid: ¾¾ New born goat.

Kidding interval: ¾¾ The number of days between two successive kidding.

Lamb: ¾¾ New born sheep.

Lambing: ¾¾ Act of parturition or giving birth to a lamb in sheep is known as 
lambing.

Mare: ¾¾ Adult female horse.
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Maiden¾¾ : An unbred animal. 

non descript: ¾¾ An animal usually of inferior quality that cannot be distinguished as 
belonging to a specific well defined breed.

ovine: ¾¾ Term for species of sheep.

Placenta: ¾¾ A temporary organ that attaches fetus to the wall of uterus of 
mother.

Progeny: ¾¾ Offspring of given individual. 

Pasture¾¾ : Area of cultivated forages for grazing.

Pedigree¾¾ : The record of an individual’s ancestory.

Pens¾¾ : Small enclosed areas inside a building which are used for keeping animals 
separately. 

Pork: ¾¾ The meat that comes from swine.

Piglet: ¾¾ New born pig.

Puberty: ¾¾ It is the period or age when a male or female animal is able to release 
gametes. In case of females, first estrus/heat is visible sign for attainment of 
puberty.

ram/tup: ¾¾ Adult male sheep.

swine: ¾¾ Term used for species of pig.

stallion: ¾¾ Adult male horse.

sow: ¾¾ Adult female pig.

skim milk: ¾¾ The milk from which fat has been separated.

shearing¾¾ : It is the process of removing wool from sheep quickly, completely, easily 
and with minimum discomfort to sheep.

trait¾¾ : Trait is observable or measurable characteristic of an individual. Coat colour, 
body weight, milk yield etc are traits of individual animal.

teaser bull: ¾¾ A vasectomized bull used for heat detection.



Milk Production
(Student Handbook for Class XI)

52

umbilical cord: ¾¾ A band of tissues connecting fetus with its placenta. 

wether: ¾¾ Castrated male sheep.

weaning: ¾¾ Process of separating the calves from their mother at birth or later and 
rearing them artificially.

X-chromosome¾¾ : A sex chromosome found in mammals. All the eggs produced by 
female contain X chromosome. 

Y-chromosome¾¾ : A sex chromosome found only in male mammals.

Zebu cattle¾¾ : The humped cattle breeds of Indian origin.

Selection and Judging of Dairy Animals

Selection of Dairy Animals

Principal criterias for selection of dairy animals are breed characteristics, fertility and 
milk production.

Following points should be taken care for selection of desirable dairy animals.

Animal should be of recognized breed possessing all breed characters.¾¾

Animal should have attractive individuality with feminity and vigour.¾¾

Animal should have wedge shaped appearance of the body.¾¾

It should have well proportionate head and neck consisting of wide nostrils, prominent ¾¾

facial veins, wide forehead, large and bright eyes.

Chest of animal should be big.¾¾

The udder should be big with smooth, soft and spongy texture. It should be well ¾¾

attached to the abdomen. The skin of the udder should have a good network 
of blood vessels. All four quarters of the udder should be well demarcated with 
well placed teats. Milk veins should be big, bulged, zigzag in shape, tortuous and 
prominent in front of udder on each side of belly.

Body of animal should be angular when viewed from front, sides and over the ¾¾

withers. This angularity or sharpness of points is known as wedges.
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Animal should be young. Maximum yield by dairy cows are noticed during 2¾¾ nd—5th 
lactation. Generally selection should be carried out during 1st or 2nd lactation

Ancestor performance and fertility records of animal should be essentially checked. ¾¾

Animal having good ancestor performance and fertility record should only be 
selected.

General health of animal should be good. ¾¾

Judging of Dairy Animals

When information on the productive performance of the animal is not available or 
difficult to obtain, then selection of animal on type and body conformation is very 
useful. This can be accomplished by learning the judging techniques of dairy animals. 
Judging is also employed at animal fairs in beauty or breed characteristics competitions. 
It is cheap and convenient when an expert is trained to judge dairy types.

Requirements for effective Judging of dairy animal are given below:

Score card for dairy animal ¾¾

An ideal type of dairy animal¾¾

3—4 dairy animals of same species, breed, age and lactation¾¾

Primary pre-requisite for judging and selection of dairy animal is proper knowledge of 
external body parts and ability to correlate the type of part with physiological functions 
of body. 

The procedure for judging of dairy animals is as follows:

1) Study the score card and marks fixed for each parameter.

2) Form a picture of an ideal animal in mind.

3) Mark the animals as A,B,C,D or 1,2,3,4

4) Secure the animals in a row to study different parameters and make a relative 
examination among all the four animals in a ring and decide the score for each 
parameter. 

 While using score card for judging dairy animals, following points should be 
considered
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 A) General appearance (30 points) 

 A good dairy temperament, docility, attractive individuality, feminine look, 
proportionate head and neck, balanced body parts, broad forehead, possessing 
greater vitality and vigour. Thin skin.

 B) Breed characteristics (5 points)

 C) Dairy characteristics (30 points)

 Quality as revealed by angularity of body known as wedge and general openness 
without weakness, freedom from coarseness and evidence of milking ability 
with regard to stage of lactation

 D) Body capacity (5 point)

 As exhibited by chest girth and, length and depth of barrel with an ample 
digestive capacity

 E) Mammary (udder) development (30 points)

 The composite structure of milk glands is called udder. In cows & buffaloes, 
it is composed of four mammary glands with four teats between hind limbs. 
Large sized, strongly attached with abdomen, free from fat and fibrous tissues, 
symmetrically well balanced soft, smooth, pliable with long prominent tortuous 
milk vein. Teats of convenient size and squarely placed.

5) Tell your attendant to untie animals one behind the other for a short walk for 5 
minutes

6) Watch the animal from 3—4 meters distance for the points mentioned above

7) Bring the animals again and arrange in the ring for making close inspection for age 
by dentition, quality of skin and udder.

8) Sum up the marks and place the animals according to merit based on marks obtained 
as 1st, 2nd, 3rd and 4th. 

9) Classify the animals based on dairy type as follows 
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Grade score point

Excellent 91 and above

Very good 86—90 

Good 81—85 

Acceptable 71—80 

Fair 60—70 

Poor below 60 

Animals scoring below 75 should be discarded.

Factors Affecting Hygienic Milk Production
Milk is most nutritious and complete food for neonates as well as for adult human 
being. In view of immense dietary importance of milk, the need to produce safe and 
clean milk is of profound significance.

‘Clean Milk’ is defined as Milk drawn from the udder of healthy animals, which is 
collected in clean, dry milking pail and free from extraneous materials like dirt, dust, 
flies, hay, manure etc. Clean milk has normal flavor with low bacterial count and is 
safe for human consumption. 

The various factors which affect production of clean milk are as follows:

Hygiene of Animals 

It is the most important factor affecting production of clean milk. Therefore utmost 
attention should be given on health and cleanliness of animals. 

Health of animals 

There should be a periodical examination of animals for udder & other ¾¾

infections.

Animals suffering from infectious diseases should be properly isolated and treated ¾¾

by a qualified veterinarian.
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Milk of infected animal should never be pooled with bulk milk until the animal ¾¾

fully recovers from infection.

The most common disease which occurs in high milk producing animals is mastitis, ¾¾

which denotes inflammation of udder. Most common symptom of mastitis are changes 
in milk quality, swollen and painful udder and other signs exhibited by lactating 
animals. A prompt and proper diagnosis, treatment and control measures should 
always be undertaken.

Cleanliness of animal body 

Body coat of animals should be regularly washed, brushed and clipped. This practice ¾¾

is very necessary in case of buffaloes because they are used to wallow in dirty 
ponds and carry mud and filth on their body. 

Grooming of animals should be done well before milking so that dirt particles do ¾¾

not fall in milk

Udder and teat should be properly washed and cleaned. All dirt particles from ¾¾

udder should be removed by washing with water. Addition of hypochlorite (500 
ppm) helps to disinfect the udder. After washing, they should be dried with wash 
cloth or clean towel. 

Hygienic Practices in Milking

Before milking

Place of milking should be very clean, quiet and comfortable for animals. It should ¾¾

be properly cleaned before each milking.

The person involved in milking should take all hygienic measures. He should cut ¾¾

his nails and wash his hand thoroughly with soap and water before milking.

Udder along with teats should be washed with 1% acriflavin or KMnO¾¾ 4 solution
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During milking 

Milking should be done with full hands. It should be quick and complete. Knuckling ¾¾

method should be always avoided as it leads to more chances of injury.

Right and wrong method of milking

First few ml of milk should be discarded because this contains a large number of ¾¾

micro-organisms.

Milking should be complete and no milk should be left in udder after milking¾¾

Milking operation should be completed in 6—8 minutes¾¾

Hand milking
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Unhygienic practices like dipping the fingers in milk and wetting the teats to soften ¾¾

them should be strictly avoided.

Sick cows should be milked at the end to prevent any infection.¾¾

After milking 

After milking, teats should be dipped in antiseptic lotion¾¾

Animal should not be allowed to sit at least for ½ to 1 hour as infection could ¾¾

spread via open teats.

Hygiene of Milking Utensils 

All milking utensils should be of uniform size and should have small mouth to avoid ¾¾

external contamination.

They should be made up of non rusting and non absorbent materials such as ¾¾

aluminium or galvanized iron.

The utensils should be scrubbed and cleaned before and after each milking.¾¾

The detergent and chemicals used should be non-injurious to health, and non ¾¾

abrasive to hands. At farm level, use of washing soda coupled with exposure to 
sunlight or use of detergent cum disinfectants such as iodofore is recommended.

The cleaned vessels should be kept inverted for complete drainage of water after ¾¾

milking, so as to avoid microbial contamination. 

The milking machine, wherever used, may be cleaned and sterilized after each ¾¾

milking with cold water rinse followed by hot detergent wash (45°C) and finally hot 
water sterilization (85°C). Before every milking, the equipment may be subjected 
to chlorine rinse with 300 ppm hypochlorite solution.

Housing of Animal

Animal house should be sited such that it has access to maximum light and air.¾¾

Housing should be located on a high ground compared to surrounding so as to ¾¾

facilitate proper drainage.

Milking barn may be designed either single or double row in the shed depending ¾¾

upon number of animal.
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The wall on all sides should be made up of such materials that can be thoroughly ¾¾

cleaned.

The floor should be constructed with either concrete or hard bricks. ¾¾

Adequate supply of clean water must be available on the dairy farm for cleaning¾¾

Good ventilation is essential for continuous circulation of fresh air.¾¾

All animal houses should have adequate lighting by both natural and artificial ¾¾

sources 

Activity
Visit to a nearby dairy farm and note down the important breed characteristics of dairy 
animals. 

rEviEw QuEstions
1. Which is the most important factor effecting clean milk production? Discuss. 

2. Enumerate various factors effecting clean milk production.

3. Write the home tract of Sahiwal,Tharparkar,Gir and Red Sindhi breed of cattle.

4. Write the productive performance of Murrah, Niliravi and Surti breed of buffalo.

5. List the names of cross bred cattle strain developed in India.

6. Discuss the general characteristic of Karan Fries cattle.

7. Describe the general characteristics of Jamunapari breed of goat.

8. What are the different criteria for selection of a dairy cow?

9. Discuss the various parameters for judging a dairy cows.
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Chapter 4

Clean Milk Production

Objective: To acquaint with milking management and 
concept of clean milk production

Introduction

Clean Milk production is very important for dairy farms maintained on commercial lines. 
Milk is highly perishable commodity. Unclean milk deteriorates quickly and produces 
diseases if consumed. Therefore utmost care has to be taken in production, storage 
and transport of milk. The animals should be maintained in hygienic environment 
for production of quality milk. Without production of clean milk, there is no use of 
maintaining high yielding cows and good feeding practices. Several practices should be 
followed for production of clean milk.

Pre-requisites for Good Milking

Milking is an art requiring experience and skill. Milking should be conducted gently, 
quietly, quickly and completely. Cows remaining comfortable, yield more milk than a 
roughly handled and excited cow. Maintenance of clean condition in the milking barn 
results both in better udder health and production of milk that remains wholesome for 
longer time. The act of milking should be finished within 5 to 7 minutes, so that the 
udder can be emptied completely so long as the effect of oxytocin is available. Complete 
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milking has to be done, lest the residual milk may act an inducer for mastitis causing 
organisms and the overall yield may also be less.

Cattle Shed

The farmer should have his cattle shed at a well-elevated place with good drainage. 
It should be properly ventilated, with provision for admitting daylight. The shed should 
be fitted with fly-proof wire mesh wherever possible. Floor and gutters should have 
adequate slope for easy drainage and removal of dung. The cattle shed should be 
properly illuminated with shatter proof lights. It is equally important to clean the 
cattle shed from time to time. It is recommended to clean (sweep) the cattle shed an 
hour before actual milking to prevent dust and dirt entry into milk vessels. Sweeping 
the cattle shed and removal of dung from time to time will control the flies which are 
a major menace and source of infection. Similarly, the farmer has to keep the feed 
materials having off-flavours away from the milking area since these flavours can be 
absorbed by milk.

Cleaning of the Animals

At the time of milking, the animals should be cleaned thoroughly to remove any dirt and 
dung sticking on the thigh and udder. Permanganate solution can be used to clean the 
udder. After cleaning, the thigh, udder and teats should be dried with a clean towel. 
The animals should be kept quiet during the milking process. A soft music in the shed 
can be played to keep the atmosphere serene and quiet. Further the milking should be 
practiced at fixed hours every day so that the animals get accustomed for milking at 
that time. Feeding concentrates at the time of feeding also help to make the animals 
quiet and cooperate with the milking people.

Cleanliness of the Milking Pails

The milking pails used for milking should be cleaned well with warm water and washing 
soda. After washing they are again washed with plain water thoroughly and dried by 
keeping upside down. The mouths should be closed with lids and kept ready for the next 
milking. While transferring the milk into the transport cans, the milk should be strained 
through a clean cloth to remove any particles. After milking, the milk pails should be 
kept in a cool place and should not be exposed to direct sunlight. If the milk is to be 
transported to long distance, it is cooled in a refrigerated room to prevent spoilage.
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Proper cleaning of the milking utensils immediately after milking and Cleaned utensils 
inverted on a drying rack

Health Coverage to the Animals

Sick animals should be identified promptly and treated. The milch animals should be 
protected against contagious diseases regularly. Mastitis (inflammation of mammary gland) 
is a common disease in milch animals. Mastitis causes great economic loss in the farm 
all over the world. Mastitis if controlled properly, almost half of the battle is won. 
Such is the correlation between mastitis and clean milk production. In absence of any 
control programme, milch animals may have incidences of increased mastitis.

Storage and Transport of Milk

Milk at the time of milking will be at the body temperature. Preserving the milk at 
that temperature causes deterioration quickly. As such the milk should be chilled and 
stored. Chilling of milk enhances the storage time without spoiling. While transporting 
milk, the cold chain should be maintained for preventing deterioration.

4.3 Udder Structure and Physiology of Milk Secretion
structure of udder: The udder is located outside the body wall and attached to it by 
means of its skin and connective tissue supports.The secretory portion of the udder 
consists of countless alveoli or chambers lined with individual cells. Each of these alveoli 
is drained by a small duct which leads to larger ducts. Clusters of alveoli resembling 
a bunch of grapes are drained by ducts of increasing size until some 10 to 20 ducts 
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conduct milk into the gland cistern. The gland cisterns continue into the teat sinus or 
cistern. Each alveolus is-supplied by blood through tiny capillaries which lie outside the 
secretory cells. Small muscle fibers also surround each alveolus and are important in the 
removal of milk from the gland. The individual secretory cell is the primary factor in 
milk production. It extracts all of the components of milk from blood stream and either 
arranges them into new compounds or passes them through directly into the alveolus.

Alveoli

Lobe0.1 to 0.3 mm

Arterial blood

Secretory cell

Lumen

Duct
Venous blood

Myocepithelial 
cells

Connective 
tissue capsule

Lobules containing 
alveoli

Secondary duct
Support lamella

Primary duct
Gland cistern (400 ml)

Teat cistern (30-40 ml)

Sphincter muscle
Streak canal

The Milk Letdown Mechanism

When milk secretion has continued for a considerable time after milking, the alveoli, 
ducts and gland, and teat cisterns are filled with milk. Milk in the cisterns and larger 
ducts can be removed readily. Milk in the smaller ducts and alveoli does not flow out 
easily. However, the cow and other mammals have developed a mechanism for releasing 
milk from the mammary gland. Stimulation of the central nervous system by something 
associated with the milking process is necessary to initiate the read ion. Stimulation 
of nerve endings in the teats that are sensitive to touch, pressure, or warmth is the 
usual mechanism. The suckling action of the calf is ideal for this. However, massaging 
the udder or washing with warm water is also equally effective. Stimulation is carried 
by the nerves to the brain which is connected with the pituitary gland located at its 
base. Mechanisms are activated in the pituitary gland which causes the liberation of a 
hormone oxytocin from its posterior lobe. Oxytocin is carried by the blood stream to 

Internal Structure of Udder
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the udder where it acts on the small muscle rolls surrounding the alveoli, causing them 
to contract. The pressure thus created forces the milk out of the alveoli and smaller 
ducts as fast as it can be removed from the teat.

The letting down process can be stimulated within half to one minute’s time. The 
effective time of the hormone is limited and milking should be completed within seven 
minutes if all the milk is to be obtained.
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Milking Procedure
Cows are milked from left side. After let down of milk, the milker starts milking teats 
either cross wise or fore quarters together and then hind quarters together  or teats 
appearing most distended milked first. Few streams of fore milk from each teat be let 
on to a strip cup. This removes any dirt from the teat canal and gives the operator a 
chance to detect mastitis. Stripping and full-hand milking are the two commonly used 
methods of milking. 

Stripping Milking

Stripping consists of firmly seizing the teat at its base between the thumb and forefinger 
and drawing them down the entire length of the teat pressing it simultaneously to cause 
the milk to flow down in a stream. The process is repeated in quick succession. Both 
hands may be used, each holding different teat, stripping alternately.

Full Hand Milking

The full hand method comprises of holding the whole teat in the first finger encircling 
the teat. The base of the teat is closed in the ring formed by the thumb and forefinger. 
Simultaneously, teat is squeezed between the middle, ring and little fingers and the 
hollow of palm, thus, forcing the milk out. This process should be repeated in quick 
succession. By maintaining a quick succession of alternate compressions and relaxations 
the alternate streams of milk from the two teats sound like one continuous stream. 
Many milkers tend to bend their thumb in, against the teat while milking. This practice 
should be-avoided as it injures the teat tissues.
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Full hand milking removes milk quicker than stripping, because of no loss of time in 
changing the position of the hand, Cows with large teats and she-buffaloes are milked 
by full-hand method; but stripping has to be adopted for cows with smaller teats for 
obvious reasons. Full-hand method is superior to stripping as it simulates the natural 
suckling process by calf. Stripping causes more irritation to teats due to repeated sliding 
of fingers on teats; and so discomfort to cows. In spite of these drawbacks when all 
milk that is available is drawn out by full-hand method, stripping should be resorted 
to with a view to milk the animal completely; the last drawn milk is called stripping 
and is richer in fat.

Milkers are mostly accustomed to meet hand milking. They moisten their fingers with milk, 
water or even saliva, while milking. This should be avoided for the sake of cleanliness. 
Wet-hand milking makes the teats look harsh and dry chafes, cracks and sores appear 
which are painful to animal. The hands should be perfectly dry while milking.When 
cracks and sores are noticed on teats, some antiseptic ointment or cream should be 
smeared over them after milking.

Machine Milking 

Modern milking machines are capable of milking cows quickly and efficiently, without 
injuring the udder, if they are properly installed, maintained in excellent operating 
conditions, and used properly. The milking machine performs two basic functions.

1. It opens the streak canal through the use of a partial vacuum, allowing the milk 
to flow out of the teat cistern through a line to a receiving container.

2. It massages the teat, which prevents congestion of blood and lymph in the teat.
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The advantages of this milking machine are manifold. It is easy to operate, costs low, 
saves time as it milks 1.5 litre to 2 litres per minute. It is also very hygienic and 
energy-conserving. All the milk from the udder can be removed. The machine is also 
easily adaptable and gives a suckling feeling to the cow and avoids pain in the udder 
as well as leakage of milk.

.

teat cup

claw
milk hose

vacuum 
tubes
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The Concept of Clean Milk Production
Micro-organisms are found everywhere, on animals and people, in the air, the soil, 
in water and in milk. Good sanitary practices throughout the entire milk chain, from 
milking through processing to packaging, result in safe milk of a good quality. The 
main sources of contamination by microorganisms in raw milk are the surfaces which 
it contacts. These include the udder, the hands of the milker and the utensils. This 
means that it is very important to clean hands and surfaces carefully with clean water. 
Once micro-organisms have found their way into milk, they develop easily and multiply 
rapidly. Microorganisms grow best at room temperature, so keeping milk cool will slow 
down their growth. Heating the milk, like pasteurization, destroys a large number of 
microorganisms. Increasing the acidity of the milk by fermentation suppresses the growth 
of harmful organisms as well. The status of raw milk is determined by its bacterial 
quality and the somatic cell count. With simple and low-cost husbandry practices it is 
possible to produce milk with a count of less than 50,000 bacteria per ml.

Advantages of Clean Milk Production

(a) Safe for human consumption

(b) Better keeping quality

(c) High commercial value

(d) Protection against diseases like typhoid, dysentry, diptheria, septic sore throat 
etc.

(e) Helps to produce good quality dairy products

(f) Transportation over long distance

Significance of Clean Milk Production

Maintaining a high standard of hygiene is one of today’s most important milk production 
objectives. The hygiene level directly influences the production’s economical result and 
dairies are enforcing this by steadily raising their quality requirements for raw milk. 
More importantly though, consumers are concerned about the safety of dairy products 
and the conditions under which these are produced. It is therefore critically important 
to ensure that high quality raw milk can be produced from healthy animals under good 
hygienic conditions and that control measures are applied to protect human health.
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Agriculture is the base of Indian economy. Agriculture forms 31% of the national GDP 
and approximately 75% of India’s population live in villages and depend on crop and 
livestock farming for their livelihood. Livestock production, including dairying, plays a 
multipurpose role in the agriculture systems of India. Milk is a cheap but high value 
source of nutrients for the rural population. If milk is not produced hygienically, it can 
affect the health of many people. Besides being a health hazard, contamination of milk 
can lead to huge economic losses. Contamination occurs at different levels: at farm level, 
during collection and storage, and at processing centres. Milk contains many essential 
nutrients, such as carbohydrates, proteins, lipids, minerals and vitamins and therefore 
acts as an ideal medium for rapid proliferation of harmful microorganisms. Milk needs 
to be protected from all possible sources of microbial contamination and various types 
of disease organisms. When the milk is secreted from the udder, it is almost sterile. 
The employment of hygienic practices at the time of milking is therefore one of the 
first and most important steps in clean milk production.

Important Measure for Clean Milk Production

1. Healthy herd:  routine examination of cattle is necessary to assure that they are 
disease free. Otherwise this can infect human beings and is transmittable via 
milk.

2. Housing:  milking area must be free from flies, rodents, vermin, dust, smoking, all 
manure dung and dust particles.

3. Cow stalls and other quarters must be surfed with disinfectants consisting of 
quarternary ammonium compounds diluted with only 60% water for sanitizing 
purpose.

4. Ensure that feeds and fodders are free of pesticides and feed ingredients must be 
stored in moisture free conditions to inhibit the production of aflatoxins.

5. Milking utensils should be made up of aluminum or galvanized iron.  Properly clean 
and sundry the vessels before and after milking.

6. Chemicals like sodium hypochlorite in liquid form or iodophore, quarternary ammonium 
compounds, detergents like Teepol can also be used.  Never use ash or mud for 
cleansing the utensils.

7. Udder and teats of the cow should be washed with warm water adding a pinch 
of potassium permanganate or sodium hypochlorite before and after milking. After 
washing the udder should be dried.
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8. Pre milking: Two or three drops of milk from each quarter should be stripped. This 
also removes the first milk which is usually high in bacterial count.

9. Ensure the milker is free from any diseases, wounds and he should keep proper 
personal hygiene. Wearing of hand gloves by milker is highly recommended.

10. Teats should also be dipped with iodophore solution after milking to prevent 
mastitis.

11. The milk has to be cooled to a temperature below 5°C by using household 
refrigerators/water coolers/bulk milk coolers preferably within 2 hours after 
milking.

Activity
Visit any dairy farm and record the clean milk production practices followed in that 
farm.

rEviEw QuEstions
1. Describe the structure of udder in relation to milk production.

2. Discuss the mechanism of milk let down.

3. Describe different methods of milking.

4. What are the different measures to be taken for clean milk production?
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Chapter 5

Milk Procurement,  
Pricing Policy and Financial Support

Objective: To improve knowledge of the students about 
milk procurement, milk procurement systems, costs of milk 
procurement and animal insurance.

Introduction
To increase the procurement of milk depends on the pricing policy of milk, risk coverage 
of milch animals through livestock insurance and financial support. This chapter dwell 
upon these issues to highlight their importance in the dynamics of milk production and 
procurement. 

Milk procurement
Milk procured is the quantity of milk purchased from dairy farmers by the marketing 
agencies such as private milk processing plants, dairy cooperatives, milk vendors, etc. 
Generally, milk procured is analysed with respect to time period and a particular type 
of marketing agency e.g. milk procured by cooperatives in a day or milk procured 
by private milk processing plants in a month and the relative value of milk procured 
(percentage) is more important than the absolute value (litres). For instance, the dairy 
cooperative societies procure 18 per cent of the total milk produced in the country in 
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a year. The total milk procured by all marketing agencies is equal to marketed surplus 
(quantity of milk actually sold in the market after consumption).

Whereas, the term ‘milk procurement’ is the overall system of procuring milk which 
includes collection, transportation and storage of milk from farm to the plant. If the 
distance between farm and the plant is long, the procured milk also needs to be chilled 
during transportation or at a place to avoid spoilage. In that case, chilling also become 
part of milk procurement. The whole process of milk procurement and its costs have 
been discussed in the latter part of the chapter. Since milk procured has direct bearing 
on surplus of milk available, it is important to know, at this point, how to estimate the 
milk potential areas for surplus. 

Surveys of Milk Potential Areas for Surplus
The milk potential areas for surplus are, collectively, termed as Milk Shed Area. In other 
words, it is total area from where surplus milk is collected for marketing & processing. 
Milk shed area may be group of village, a block or even district depending on surplus 
quantity of milk available for procurement. The question, whether the milk processing 
plant will get sufficient supply of the milk regularly throughout the year, could be 
answered by the surveys for milk potential area for surplus. It is comprised of assessing 
seasonal total production and consumption of milk in particular area. The preliminary 
survey is conducted on following aspects of milk production and consumption: 

Existing cattle and buffalo population.¾¾

Productivity and utilization/disposal pattern of milk and milk product.¾¾

Different marketing channels for surplus milk.¾¾

Returns from the sale of milk realised by the farmers.¾¾

Agricultural facilities and production patterns.¾¾

Basic dairy based infrastructure such as processing etc.¾¾

Performance of other institutions including multipurpose cooperatives etc.¾¾

Different communities living in a village and their inter-relationship.¾¾

Other relevant information if any.¾¾
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Once the milk potential areas are located detailed survey is conducted i.e. door to 
door survey about the milk production, surplus milk with the family, whether they are 
interested to sell the milk to the society or not, infrastructure needed for enhancement 
of milk production, etc. After detailed survey, possible milk routes are identified so as 
to cover all the milk potential areas. In selecting the routes, the major considerations 
are the time and the cost so that from the starting point, the vehicle loading the milk 
from different collection centres reaches milk chilling centres (or) milk processing plants 
at lesser cost without allowing the milk to spoil.

Systems of Milk Procurement
The success of any dairy project depends on a well planned and organised system of 
milk procurement. In the case where procurement system is not well established dairy 
plants remains underutilized and the cost of processing will increase. A well planned 
milk procurement system has the following advantages:

1. An assured market for milk round the year.

2. Full capacity utilization of the dairy plant.

3. Increase milk production and processing at reasonable cost.

As mentioned above in the Chapter, milk procurement is comprised of whole systems 
of milk collection, preservation, transportation and chilling. The milk procurement 
systems are the different arrangements of these activities depending on the quantity of 
milk procured and the size of milk shed area. Some of the possible milk procurement 
systems are as following:

1. Collection-transportation-processing.

2. Collection-preservation-transportation-processing.

3. Collection-preservation-transportation-chilling transportation-processing.

4. Collection-transportation-chilling-transportation-processing.

All activities of milk procurement have its own modus operandi. 

Collection: Collection of surplus milk from farmers has dimensions like number of milk 
collection centres, frequency of milk collection and mode of payment. A milk collection 
centre is a focal point from where milk procurement agency (marketing agency) receives 
milk from farmers and note down the quantity and quality of milk processed. The 
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number of milk collection centres are decided to reduce the time and increase the 
quantity procured. If the milk surplus is large in quantity and there is no provision of 
preservation/storage, the frequency of milk collection would be more than once in a 
day. It is also due to the fact that milking is done twice in a day. If the milk surplus is 
less and there is a provision of storage, milk may be collected only once in a day. For 
the storage and preservation of milk, some of the milk collection centres have been 
provided the milk cooler, popularly known as the Bulk Coolers. A bulk cooler is both 
electric and diesel operated and can store milk from 500 litres to 3000 litres which may 
go up to 10,000 litres depending upon the type of cooler. The payment to the farmer 
for the milk procured is made either weekly, fortnightly or monthly.

The costs incurred in milk collection are on weighing, fat measurement equipment, 
stationary, human labour, cooling, electricity and detergents. The marketing agencies 
try to lower the total cost of milk collection by reducing the milk collection centres 
and pooling of resources like weighing machine and quality measurement equipments.

transportation: After collection, milk is transported either to the processing plant or 
to the chilling plant if the distance between collection centre and the processing plant 
is more, to avoid spoilage. In India, bulk of the milk is produced in the rural areas 
and it has to be transported as raw milk from the place of its production to the urban 
dairies for processing and ultimate consumption. Due to adverse climatic conditions and 
excessive cost of refrigeration, transportation of milk must be done regularly in a cost 
effective way. There are various modes of transportation available based on different 
considerations. These are bullock carts or tonga, motor cycle or ricksaw, truck or tampo, 
milk tanker and railway wagons. Milk is stored in milk cans to be transported on carts, 
motor cycle and truck or tempo. Most of the vehicles available with milk tanks (popularly 
called milk tankers) have insulated tanks in which milk could be transported for five to 
six hours without raising its temperature. Transportation of milk through railway wagons 
is economical when substantial quality of milk is to be transported for comparatively 
longer distances. A railway wagon can carry approximately 10 to 12 tonnes of load.

The major decisions in transportations of milk are related with the capacity of 
transportation vehicle and milk route. The total milk shed area is divided into different 
milk routes depending on the amount of milk collection and the distance. The capacity 
of vehicle sent for transportation of milk on a route should be equal to the sum of 
milk available on all milk collection centres falling on that route. If a vehicle of large 
capacity is put on service, it will be wastage of fuel and, wear and tear. 

The costs of transportation of milk are fuel, depreciation of vehicle, maintenance of 
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vehicle & cans, refrigeration, wages of driver and facilitator and sterilization of the 
milk tank or cans. When milk tanks are not insulated, raw milk is transported mixed 
with ice. In that case, cost of ice also becomes part of transportation cost.

Chilling: Chilling of milk means rapid cooling of raw milk to sufficiently low temperature 
so that the growth of microorganisms present in milk is checked. If the milk shed 
area is very large and collection of milk is not sufficient enough to be economically 
transported to the processing plant, it is advisable to have a chilling facility in the 
centre of the milk shed area. This chilling facility is generally in the form of a chilling 
plant. In a chilling plant, the milk is collected from all around areas and is chilled to 3 
to 4 degree Celsius to stop multiplication of micro-organisms. Chilled milk can easily be 
transported without having appreciable change due to the growth of micro-organisms. 
The frequency of transportation of milk from chilling plants to the processing plant is 
generally on alternative days. Some of the chilling plants also sell milk to meet the 
demand of local people. 

The cost of chilling milk is comprised of wages of employees, refrigeration cost, 
depreciation of equipments, interest on investment, cost of steam and cleaning. 

Pricing of Milk
The procurement of milk in sufficient quantity also depends on the price being paid for 
the milk to the suppliers (farmers) besides other factors. The pricing of any commodity 
has bearing of its cost price and the price paid by the consumer. Working out the cost 
price of milk under field conditions is a complex subject but any pricing system followed 
should be (1) remunerative to the producers, (2) competitive to the local market prices, 
(3) discourage adulteration and promote quality consciousness, and (4) based on milk 
constituents i.e. Fats & SNF.

The conventional method of pricing of milk was volume basis or weight basis. The 
major limitation of this method was that volume could be increase by adding water and 
hence, encouraged adulteration of milk. Consequently, the pricing of milk was decided 
to be quality based rather than the quantity. The major components of quality of milk 
are contents of fat and Solid Not Fat (SNF) in the milk. This led to the development 
of two alternative approaches for pricing the milk.

1. Pricing of milk based on fat contents
2. Pricing of milk based on fat and SNF contents (two-axis pricing) 
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Fat based Pricing of Milk

In this system, the price of milk is fixed proportional to the fat content of milk. The 
advantages of this method are that estimation of fat content is easy and calculation 
of milk price is simple. If the fat content of one litre milk is six per cent and the 
price of fat is Rs 420 per kilogram, price of one litre milk will be Rs 25.20. These 
calculations have been done without taking the weight-volume difference into account. 
For calculation part, please refer to the practical exercises. 

The major disadvantage of this method was that if the fat contents of milk are low, 
the milk was fetching lesser price. In this way the cow milk was paid less price due to 
low contents of fat (3-4%). The cows are generally high yielder but their fat content 
is low. This pricing method was discouraging the rearing of cow and also encouraged 
adulteration of milk with non-animal fats.

Fat-SNF based Pricing of Milk

Instead of considering only the fat content of milk, the price of milk, in this case, is 
based on both fat and SNF contents. SNF content is an important part of milk which 
contains various minerals and proteins, and is determinant of quality of milk. As the 
pricing system is based on both fat and SNF contents, it is, popularly, known as ‘Two Axis 
Pricing’. The prices of fat and SNF contents are fixed depending upon the market price 
of ghee (butter oil) and skim milk powder (SMP). Normally, the price of fat is declared 
by the Milk Unions for different seasons and the price of SNF is taken as 2/3rd of price 
of the fat. If the price of fat is Rs 420 per kilogram, the price of SNF will be 2/3*420 
(Rs 280 per kilogram). These prices are multiplied with the contents of fat and SNF in 
the milk to calculate price of milk. For estimating price of milk, please refer to the 
practical exercises. Two axis pricing has benefited millions of farmers rearing cow.

Equivalent Fat Unit

In this method, the SNF unites are converted into equivalent fat units in proportion to 
the relative market prices of fat and SNF. The SNF is valued at 2/3rd units of fat. If the 
milk is tested 6 per cent fat and 9 per cent SNF, the equivalent fat unit of SNF will be 
9 x 2/3 (6 units of fat). This way, price of milk will be calculated on the basis of 12 
per cent of fat (6% fat and 6% equivalent fat unit of SNF). This method is considered 
as variant of the two axis pricing. 
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Principles involved in Pricing of Milk Products
While finalizing the price for milk products there are six steps to be followed.

1. Selecting the pricing objectives: Whether the pricing objective should be profit 
oriented or service oriented? Normally, government agencies, voluntary organizations 
or cooperative bodies have, the service oriented objective where as private agencies 
involved in milk processing have profit oriented objectives. For any producer/
processor aiming at reasonable profit will have many advantages to remain in 
market for longer period with maximum percentage of market share.

2. Determining the demand: Market surveys should be conducted for assessing demand 
of individual products and to separate out heavy demand products. The price of 
heavy demand product will be high.

3. Estimating the cost: The cost of the product at which it can be marketed is 
calculated by adding the cost of distribution, profit margin and wholesale & retail 
margins to the costs of raw material and processing. 

4. Analysis of competitor’s price and offer: The price of product should be competitive 
and attractive compared to competitor’s product. Sometimes extra quantity of 
product is offered with the same prices. 

5. Pricing may be based on cost accounting or market penetration or price 
leadership. 

6. Selecting the final price: After deciding the above factors, the final price of the 
products is arrived. For any product, other factors that influence the market price 
are (1) season and (2) area of marketing. During summer, demand for flavoured 
milk, butter milk, Ice cream, kulfi will enormously increase. So the price of fast 
moving products in summer can be increased. Similarly, higher prices can be charged 
from the affluent areas by improving the quality.

Insurance of Dairy Animals
Insurance is a contract between two parties, whereby the insurer undertakes in 
consideration of certain periodical fixed amount called premium, to indemnify the dairy 
animal owner called insured, against a certain amount of risk or loss to the animal 
insured. Cattle insurance has gained importance in recent years. The initiatives for 
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insurance of dairy animals started with the country heading for white revolution. The 
introduction of new technologies and breeds of high productivity, increased both working 
and fixed capital requirements of dairy farmers. When farmers were unable to meet the 
capital requirements for their own funds, they borrowed loan from banks and financial 
institutions to purchase dairy animals, construction of animal shed, etc. In that process, 
financial institutions pressed for security of loans for the purchased animals which many 
of the landless or small dairy farmers could not provide. This led to the development 
of dairy animal insurance schemes. The insurance of animals which are hypothecated 
to the financial institution proved to be the security for livestock loans. 

The following four subsidiaries of General Insurance Corporation are providing cattle 
insurance- National Insurance Company, New India Assurance Company, Oriented Insurance 
Company and United India Insurance Company. The premium for cattle insurance is four 
per cent of the cost of animal insured. The types of dairy animal and their age group 
insured are milch cows and buffaloes (from the age of first calving to 12 years of age), 
calves/heifers (from 4 months upto the age at first caving), stud bulls, bullocks and 
castrated male buffaloes (in the age group of 2-8 years). 

Policy provides indemnity in the event of death of insured cattle due to following 
events:

1. Accident (Inclusive of fire, lightning, flood, cyclone, famine)

2. Surgical operations.

3. Strike & Riot

4. Diseases (inclusive of anthrax, Black quarter, Foot and Mouth disease, hemorrhagic 
Septicemia, Rinderpest, and Thelariaslis) contracting and occurring during the period 
of policy. 

The premium rates varies as per the cattle owned by individuals/institutions/bank 
financed, bullocks and male buffaloes and for all dairies operating under NDDB. The rate 
of premium may vary under special poverty alleviation schemes of the government.

After the death of animal, the insured (farmer) has to furnish duly completed claim 
form and certificate of death given by qualified veterinarian for the animals covered 
under insurance scheme. 

In spite of its importance in national economy, cattle insurance has not gained momentum 
in the country. The various reasons have been cited for this e.g. enormous cattle 
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population, ownership widely dispersed among millions of farmers, low productivity 
of animals, acute shortage of feeds and fodders and lack of effective disease control 
mechanism in place.

Financial Institutions supporting Dairy Development Programmes
For the start of any business, the foremost importance one should assign to the finance. 
The majority of dairy farmers in the country are landless, marginal and small. These 
farmers cannot afford to invest large amounts for establishment of any size of dairy 
farm. Several institutions are concerned either directly or indirectly in the activities 
of providing finance to establish dairy farm, milk collection centres, dairy plants etc. 
These have been briefly described as under:

national dairy development Board (nddB): Indian Dairy Corporation (IDC) was earlier 
the only agency extending financial support to all the dairy developmental programmes 
throughout country. Now IDC has been merged with NDDB, therefore, now this (NDDB) 
is acting as financial as well as implementation of dairy developmental activities in the 
country. It provides finance to all the state owned milk cooperative federations, for the 
establishing and/or increasing the capacity of milk processing plants; chilling centres, feed 
factories, establishing progeny testing farms, improving artificial insemination centers, 
etc. The NDDB also acts as agent for international business/loan for the development of 
dairy industry. The state dairy federations/cooperative societies are extended financial 
assistance by taking guarantees from the respective state government. The finance 
can be of different types i.e. with nominal interest, no interest and repayment of one 
scheme to investment for other scheme. NDDB also involved in the research activities of 
dairy, embryo transfer Technology, cross breeding programme, indigenous dairy processing 
equipment development.

national Bank for agriculture and rural development (naBard): This is an apex 
bank for refinancing of all types agricultural operations through commercial banks. 
NABARD not directly finances the dairy farms/dairy plants and the allied businesses but 
indirectly through commercial banks. That is why it is called refinancing institution. For 
community/social schemes like water shed, small irrigation schemes, tanks, rural roads 
etc., it provides finance directly to the state government to provide basic amenities 
to agriculture and related fields. The interest rate charged for community work is, 
generally, very low.

Commercial Bank: In our country, there are 28 nationalized banks and many private 
banks who are financing for dairying. These banks provide finance for small to large dairy 
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farms, dairy factories, feed mixing plants and other dairy based businesses. The amount 
of finance varies from 75-85 per cent of cost of the project depending upon scheme 
or non-scheme projects. For dairy farms, one should have their own land because no 
loan is given for land. The interest rates charged ranges between 12 to 15.5 per cent 
per annum depending upon the amount of loan.

Cooperative Bank: Besides commercial banks, there are state cooperative banks which 
work on same prudential banking regulations as the commercial banks but they differ 
in structure of their organizations. It works on cooperative basis. In each state, there 
is an apex State Cooperative Bank followed by Central or District Cooperative Bank at 
the middle level and finally have Primary Cooperative Credit Society at the village level. 
Just like commercial banks, cooperative banks extends both short term and long term 
loans and finance dairy development activities but at lesser interest rate. 

Co-operative banks are deeply rooted inside local areas and communities and hence 
reduce banking exclusion and foster the economic ability of millions of people. 

state Financial Corporation: Each state has state financial corporation (SFC) which 
finances dairy projects. The interest rates are almost equal to commercial bank. In 
state of Andhra Pradesh, State Financial Corporation is located at Hyderabad and it has 
branches in all district headquarters.

state dairy Cooperative Federations: Just like cooperative banks, there is three tier 
structure of dairy cooperatives in the state. In each state, there is an apex State Dairy 
Cooperative Federation followed by Cooperative Milk Unions and finally Dairy Cooperative 
Societies at village level. The state Dairy Cooperative Federation gets finance from 
NDDB and other agencies for development of dairying. These Federations, then, provide 
support to Milk Unions who ultimately extend loans to milk producers. Loan is generally 
extended in kind by not directly lending to beneficiaries, genetically high milk producing 
animals are procured and distributed to the beneficiaries. Part of the amount will be 
subsidy and the remaining amount will be treated as loan with less interest rates. These 
federations also provide funds for various dairy development activities like establishing 
milk processing or chilling plants, manufacturing and supply of animal feed and other 
inputs, etc.

district rural development agencies (drda): In each district, there is one DRDA which 
operates most of the centrally and state sponsored schemes. DRDA assists programmes 
like Draught prone area programmes (DPAP), Small Farmers Development Agencies 
(SFDA), Marginal Farmer and Agricultural Labour Development Agency, and Integrated 
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Rural Development Programmes (IRDP). DRDA sponsors the above schemes by sanctioning 
loans from commercial banks and provide subsidies from 25 to 50 per cent depending 
upon the classes of people involved in the schemes. IRDP which was launched during 
Sixth Five Year Plan (1980-85), under its activity of providing productive assets, the 
poor people were supplied dairy animals at highly subsidies rates. 

Backward Classes and schedules Castes Finance & development Corporations: The 
central government has National Backward Classes and National Schedule Castes Finance 
and Development Corporations with the main objective of promoting the economic and 
development activities of the backward classes and scheduled castes living below the 
poverty line. These Corporations can assist loan for their self employment ventures in 
the areas of (1) agriculture and allied activities, (2) small businesses and Artisans, (3) 
transport and service sector and (4) technical and professional trade and courses. The 
corporations finance the corresponding state corporations for their activities in the above 
fields. The state corporations arrange loans for dairy programmes of respective class of 
people through commercial/cooperative banks and provide subsidy from 25 to 50%. 

integrated tribal development agencies: For the all round development of tribal areas, 
the government has established Integrated Tribal Development Agencies which provide 
subsidies and arrange loans through financial institutions for all kind of development 
in the tribal areas including dairy development. It helps in establishment of dairy 
cooperatives, provide high yielding dairy animals and other support services to increase 
income from dairy farming.

Activity
l Visit a Milk Collection Centre of a cooperative and note down the activities carried 

at the centre.

l¾  Visit New India Assurance Company Limited office near to you and note down the 
procedure and rates for insuring a dairy animal.

l¾  From an agriculture development bank or a commercial bank near to you, find the 
procedure and interest rates to get loan for establishing a dairy farm. 
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rEviEw QuEstions
1 What is milk procurement? How can it be increased without increasing milk 

production?

2 What are the risks in dairy farming? How is the livestock insurance helpful in 
reducing it?

3 Why dairy sector needs financial support? What is the role of National Dairy 
Development Board in this? 
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Chapter 6

Concept of Extension, Methods and Techniques

Objective: To understand the concept of extension, its methods 
and techniques, types of audio-visual aids and concepts of 
communication & its process. 

Introduction 
The production efficiency of Agriculture in general and dairying in particular is determined 
by the effective implementation of technologies by the farmers in their field. The 
effective transfer of technologies from lab to land is major task in the context of our 
wide spread geographical distribution of villages, farmers and their different culture, 
languages and different agro-climatic zones of our country further adds the challenge 
for developing customized technology to the particular type of farmer. In this context, 
extension plays a critical role disseminating the farm technologies to the farmers through 
various means of approaching the farmers, by using different types of audio-visual aids 
and its effective communication for the adoption of latest technologies by the farmers. 
The primary goal of extension organization is to assist the farmers in adapting farm 
innovations as per their existing farm conditions, so that they can, in the long term, 
can contribute to the overall increased milk production of our country in general and 
sustain their livelihood through agricultural activity in particular.
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Concept of Extension

The word extension is derived from the Latin roots ‘ex’ - meaning ‘out’ and ‘tensio’ 

meaning ‘stretching’. Stretching out is the meaning of extension. The word ‘extension’ 

came to be used originally in USA during 1914, which means “a branch of a university for 

students who cannot attend the university proper”. In other words, the word extension 

signifies an out of school system of education. Extension is effective education, out of 

school system of education where young and adult farmers learns by doing with the 

help of extension workers. 

The main task of extension system is to assist and provide technical knowledge on 

different production technologies to the farmers for its application and thus achieving the 

highest production. The National Commission on Agriculture (1976) refers to extension as 

an out-of-school education and services for the members of the farm family and others 

directly or indirectly engaged in farm production, to enable them to adopt improved 

practices in production, management, conservation and marketing. It further stated that, 

the aim of extension is not only to advocate the improved farm practices but also aims 

at changing the outlook of the farmers towards the farming in total.

In India, the extension services are offered by many different agencies like Central and 

State government organizations, Private corporate firms, Non Governmental Organizations 

(NGOs), Voluntary Organizations (VO) etc. They all offer their services to the farmers in 

terms of technical knowledge, supply of agro inputs like seeds, fertilizers, pesticides, 

agricultural machineries and other implements etc. 

The government funded extension systems in India can be broadly classified in to three 

categories;

1. The First Line Extension System (Central government) - comprising the intuitions 

of Indian Council of Agricultural Research (ICAR), New Delhi. 

2. Front Line Extension System (State government) - comprising of the extension 

system of State Agricultural/Veterinary Universities located in each state. 

3. Main Stream Extension System – comprises of concerned state governments 

developmental departments like agricultural extension/horticulture/dairy/veterinary/

fisheries departments.
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Extension Methods and Techniques

The extension worker is essentially a teacher. He must visualize the problems in proper 

perspective and organize the meaningful learning situation for effective learning by the 

farmers. In case of extension, the aim of teaching is to ensure the farmer knowledge is 

improved, new skills are learned and his attitude towards that particular farm technology 

is changed. In order to bring the gap between what is the actual situation and what 

ought to be the desirable situation, it essentially requires proper planning in choosing 

the appropriate methods of communication to the farmers for the effective transfer of 

technology and its adoption by the farmers at field condition.

Extension through Individual Contact Methods

In this method the extension agent communicates with the people individually, maintaining 

separate identity of each person. This method is followed when the number of people 

to be contacted are few, are conveniently located close to the communicator, and 

sufficient time is available for communication. 

The advantages of the individual method are:

It helps the extension agent in building rapport.¾¾

It facilitates gaining firsthand knowledge of farm and home.¾¾

It helps in selecting administrators and local leaders.¾¾

It helps in changing an attitude of the people.¾¾

It helps in teaching complex practices.¾¾

It facilitates transfer of technology effectively.¾¾

It facilitates in getting the quick feedback information¾¾

The limitations of the individual method are:

This method is time consuming and relatively expensive.¾¾
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It has low coverage of audience, and¾¾

Extension agent may develop favoritism or bias towards particular persons.¾¾

Extension through Group Contact Methods

A group may be defined as an aggregate of small number of people in reciprocal 

communication and integration around common interest. In this method, the extension 

agent communicates with the people in groups and not as individual persons. This 

method is adopted when it is necessary to communicate with a number of people 

simultaneously; who are located not far off from the communicator and reasonably good 

time is available for communication. In this context there will be few communicators 

that is extension workers who manages the group for their learning. 

The advantages of the group method are:

It enables, extension agent to have face to face contact with a number of people ¾¾

at a time.

It can reach a select part of the target group.¾¾

It facilitates sharing of knowledge and experience and thereby strengthen learning ¾¾

of the group members. 

It satisfies the basic urge of people for social contacts.¾¾

It provides more opportunity for better interaction among the group members.¾¾

It motivates people to accept a change due to group influence.¾¾

It is less expensive than individual method due to more coverage.¾¾

The limitations of the group method are:

Wide diversity in the interest of the group members may create a difficult learning ¾¾

situation.

Holding the meeting may be regarded as an objective in itself and¾¾
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Vested interests, caste groups and village fractions may hinder free interaction and ¾¾

decision making by the group members.

Extension through Mass Contact Methods

In this method the extension agent communicates with a vast and heterogeneous mass 

of people, without taking into consideration their individual or group identity. Normally 

group boundary gets obliterated. This method is highly useful when a large number of 

and widely dispersed audience is to be communicated within a short time. There may be 

a few communicators such as the extension agent and some subject matter specialists. 

The size of the audience may be a few hundred in mass meeting, few thousand in 

campaign and a few lakh in newspaper, radio and television.

Advantages of mass contact method are:

It is suitable for creating general awareness among the people.¾¾

It helps in transferring knowledge on farming and changing opinions.¾¾

Large numbers of people are communicated within a short span of time.¾¾

Facilitates quick communication in times of emergency.¾¾

Less extensive due to more coverage.¾¾

Limitations of mass contact methods are:

It is less intensive method.¾¾

Little scope for personal contact with the audience.¾¾

Little opportunity for interaction¾¾

Recommendations are generalized nature.¾¾

Difficulty in getting feedback information and evaluation of results.¾¾



Milk Production
(Student Handbook for Class XI)

88

Table 6.1 Classification of Extension Methods

s.no individual Methods group Methods Mass Methods

1 Farm and Home visit:
It is a direct face-to-face 
contact by extension worker 
with farmer.

result demonstration: 
(Seeing is believing)
It is done at farmer at his own 
field, to show the potential 
of new technology and 
get feedback information 
farmers. This would also 
motivate other farmers to 
adopt new technology.

Farm Publication:
It includes a variety of printed 
materials on different technologies 
and distributed to the farmers. It 
includes, leaflets, folders, bulletin, 
newsletter, journal etc.

2 Farmers Call:
It is a Personal visit/Phone/
Mobile call made by the 
farmers to reach the extension 
agent for information.

Method demonstration:
(Learning By Doing)
It is done at farmers’ 
field by extension worker 
to show how to carry 
out the practices of new 
technology. This is primarily 
used to improve the skills 
of the farmers in doing new 
practice.

Mass Meeting:
It is generally held to communicate 
interesting and useful information 
to a large number of farmers at a 
time through public address system. 
It may be a Dairy Mela, Dairy Kissan 
Meet, Awareness programme etc.

3 Personal Letter/E-mail:
It is a letter written by an 
extension worker to the 
farmer for sharing some useful 
farm related information.

group Meeting:
It is method of discussing 
the farm technology 
related issues which are 
mutually beneficial to all 
the members and arriving at 
decision democratically.

Campaign:
It is intensive educational activity 
for motivating and mobilizing a 
farming community to action, to 
solve a problem, or to meet the 
farmers demand immediately. 
For instance, Weed Eradication 
Campaign,
Food & Mouth Disease (FMD of 
cattle) eradication campaign etc.

4 adaptive or Minikit trail:
It is done at farmers’ field 
to determine the suitability 
of new technology and get 
feedback information. This 
trail in fellow farmers’ field 
also motivates other farmers 
to adopt new technology. 

small group training:
It is special training for a 
small group of people on 
certain specific knowledge 
or skill in doing new 
practice.

Exhibition:
It is a systematic display of models, 
specimens, charts, photographs, 
pictures, posters etc. in a sequence 
so as to create the awareness and 
arouse the interest among the 
farmers on particular information/
technology. Generally many different 
exhibition stalls are used to be kept 
in Kissan Melas.
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s.no individual Methods group Methods Mass Methods

5 Farm/agri Clinic:
It is the center established by 
extension worker to provide 
the specialized information 
to the needy farmers at 
this center. Now-a-days the 
concept of ‘Mobile Clinic’ has 
also come up where services 
are provided at the farmers 
door step. 

Field day or Farmers’ 
day:
It is held at either farmers 
filed or research farm 
field, to motivate the large 
number of farmers to adopt 
new technology. 

newspaper:
It is a bunch of loose printed 
papers properly folded which 
generally contains news, views and 
advertisements. Many news articles 
on agricultural technologies are 
published in many dailies for the 
benefit of farmers.

6 study tour:
It is the educational trip 
made by a group of farmers, 
with the assistance of 
extension worker, to visit 
and study the improved 
practices adopted by any 
one elsewhere.

radio/Community radio:
It is an electronic audio-medium 
for broadcasting programmes to the 
audience. Many radio channels and 
community radio stations provide 
exclusive farm information on 
specified times for the benefit of 
farming community.

7 television:
I t  is  an electronic audio-
visual medium for broadcasting 
programmes to the audience. 
Many television channels provide 
exclusive farm related programmes 
on specified times for the benefit 
of farming community.

8 internet:
It is new medium of mass media 
method. Internet enables any 
individual, at any point of time, 
to access and share the required 
information through browsing the 
websites. At present, at most all 
the organizations/institutes working 
the development of agriculture 
have their own website with all 
kind of information.



Milk Production
(Student Handbook for Class XI)

90

Audio-visual aids, its Importance in Extension, its Classification and 

Criteria for Selection

The extension primarily focuses on educating the farmers on various new technologies. 

For this effective teaching-learning process to happen, the teacher-extension worker 

needs some aids through which he can make the learners-farmers more attentive and 

arouse their interest for new learning. The aids used in teaching-learning process are 

popularly known as Audio-Visual (AV) aids (Table 6.2). Audio-visual aids are instructional 

devices which are used to communicate messages more effectively through sound and 

visuals. These AV aids facilitates quick understanding of the messages though stimulating 

the sensory organs like ears and eyes. The instructional devices through which message 

can only be heard known as Audio Aids. The instructional devices through which message 

can only be seen known as Video Aids. The instructional devices through which message 

can be heard and also seen simultaneously are known as Audio-Visual Aids.

Importance of AV aids

The teaching through the use of AV aids leaves a vivid and often enduring impression 

among the learners. These aids may be used for literate as well as for illiterate people. 

The AV aids, when skillfully used, in teaching-learning process, have the following 

advantages:

1. It draws audience attention and arouses their interest.

2. It makes learning more interesting and increase the retention of knowledge.

3. Provides experiences otherwise difficult to get and stimulate self-activity of 

learners.

4. It can reach more number of people irrespective of their literacy level and 

language. 

5. It multiplies the efforts of teacher and enables to reach large number of 

learners.

6. Saves the time of teacher and learner.
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The AV aids are broadly classified into three categories as follows:

Table 6.2 Classification of AV aids

audio aids visual aids audio-visual aids

non-Projected: non-Projected:

Tape recorder Chalk board Drama, puppet show, talking doll

Public address system Bulletin board

Telephone/Mobile Picture & photograph

Flash card/flip chart

Poster

Diagram, map, chart, graph

Specimen, model, diorama

Translide

Projected: Projected:

Slides Motion picture (cinema)

Film video

Opaque projection

Overhead projection

Selection of AV aids
The AV aids are used in teaching as a supplementary one not a substitute for a teacher. 
AV aids are used singly or in combination with other aids and extension methods. It 
facilitates the teacher in a better presentation of the message to the learners. Hence 
while choosing the AV aids a great care needs to be exercised. The choice of AV aids 
shall depend on following the factors:

1. Select the best aid, or combination of aids to meet the teaching objective.

2. Nature of subject being taught and changes expected in terms of knowledge/skill/
attitude.
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3. Nature of Learners- age, education level, interest, experience etc.

4. Size of the learning group, whether it is small, medium or big group. 

5. Compatibility of the aids with the teacher and access to those aids. 

6. Selected aid should be cost effective, time saving, worthy for effective learning 
etc.

Criteria for Selection and Evaluation of AV Aids
The selection of AV aids and its evaluation is done by establishing the indicators and 
its extent of achieving the learning objective is quantified by assigning the score values 
in a scale format. For instance the Table 6.3 provides the format for same, which is 
indicative only and further expanded as per the requirements. 

table 6.3 selection of av aids based on indicators

indicators very much 
(3)

Much 
(2)

not so much 
(1)

not at all 
(0)

The extent to which the AV aid…..

Represents the subject/message.

Has the ability to draw the attention of the 
audience.

Ha the ability to arouse the interest of the 
audience.

Contributes towards understanding of the 
topic.

Effectiveness in bring about changes in 
knowledge, skill and attitude.

Compatibility with teacher and learner

Its cost, time and effort requirements. 
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Concept of Communication, Nature and Importance, 
Communication Process and Problems in Communication 
Communication: The term communication stems from the Latin word ‘communis’ meaning 
common. Communication is defined as the process by which messages are transferred 
from a source to receiver (Rogers and Shoemaker 1971). 

Another definition says “communication is a process by which two or more people exchange 
ideas, facts, feelings or impressions in ways that each gains a common understanding 
of the meaning, intent and use of messages” (Leagans 1961). Communication is thus 
sharing of ideas, messages, information, facts etc. with others. 

Communication is the process by which the message is transmitted from the source to 
the receiver (Rogers, 1983).

Communication is anything that conveys meaning that carries a message from one person 
to another (Brooker 1949). 

Communication is a mutual interchange of ideas by any effective means (Thayer 
1968).

In our daily life, everywhere, we converse with each other and exchange ideas and shares 
information. This sharing of information with one or more persons is communication.

Farm people want knowledge to improve themselves and their community. They want 
knowledge to improve their ways of practicing agriculture. Extension workers, who are 
always in the pursuit of knowledge, have what farmers want. Farm and home advisers, 
extension workers obtain the knowledge from the researchers, interpret it and select 
out of it what the farmers want, and communicate it to them in a better way. In its 
real sense, communication involves the complete transfer of an idea or thought from 
one’s mind to that of another. It is not, therefore, enough if you tell the farm people 
about a new idea. They must hear it, understand it and remember it. In other words, 
communication is telling someone something in such a manner that he understands 
it. 

The Communication process gains importance in agricultural technology transfer, which 
is a three step flow of information. Generally it begins with at the research system, 
where the new technologies are generated and then passed on to the second stage of 
Extension workers. The extension workers process the new information and design it 
and further transfers to the farmer clients. This whole process is knows as technology 
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transfer process. In the same way from farmers’ side the information flows back to 
extension workers about the new technology and then passes to the research system. 
This whole process is known as feedback information process (figure 6.1). This process 
facilitates the extension workers and researchers to re-design the technology according 
to the suitability or prevailing conditions at farmers filed level. 

A well planned and directed communication effort brings together researchers extension 
agencies and farmers, which can ensure that there is a timely movement of necessary 
technical information into the extension system and on to the farmers and the necessary 
feedback information flows back to the extension-research system for its refinement. 
Effective communication between research and extension agencies will help researchers 
to better understand the current practices, problems, social conditions and technological 
needs of farmers. This communication can result in the establishment of priorities 
ensuring that more appropriate and cost effective farm technologies are generated and 
transferred to the farmers.

Figure.6.1. Process of Technology Transfer and Feedback Communication

Nature of Communication
1. Communication is process: It is dynamic, ongoing, ever-changing, continuous act. 

In a continuous process a message from one individual creates a response from the 
other, which then becomes the message for the first individual. 

2. Communication employs many means: It takes place by many ways, many means, 
many levels, for many reasons, with many people. 
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3. Communication involves interdependence: It demands reciprocal and mutual 
dependence between two individuals to a communication happen. 

4. Communication process comprises a number of distinguishable parts: It involves 
three distinct parts that is, Expression, Interpretation and Response.

5. Communication takes place within participants: Like learning, communication 
also takes place ‘within’ the individual. This is known as ‘intrapersonal’ 
communication. 

6. Communication takes place at many levels: It takes place at four different 
levels, that is, intrapersonal, interpersonal, organizational and inter-organizational 
communication. 

7. Fidelity varies from one communication situation to another: Fidelity i.e. the faithful 
performance of the communication process varies from one situation to another.

Importance of Communication in Extension
1. Extension communication establishes a favorable climate in which development can 

take place. For instance, communication through mass media facilities the exchange 
of ideas, sharing of knowledge and improvement in skills of the learners.

2. The basic purpose of communication is to ‘influence’ the people through new 
information, ideas etc. Communication is essential for all activities like educational 
and entertainment.

3. Communication has a multiplier effect. It brings synergy in its process of communication 
in the sense, a sort of reinforcement of ideas due to various convergent forces.

4. Communication raises and aspirations of the people.

5. Communication is essential for good leadership.

Communication Process
Communication has been defined as a process. The process is a concept which is dynamic 
and ever-changing in nature. It implies that events and relationships are seen as dynamic, 
flexible and continuous and must be considered as a whole, a dynamic interaction both 
affecting and being affected by many variables. Thus, process has at least four elements 
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— acts or action, a continuous change in time, advancement or progress over time, 
and a goal or result. Therefore, process implies a time dimension as well as a space 
dimension in which action unfolds in a continuously changing progression towards some 
goal. Communication being a process requires at least two persons a communicator and 
a receiver irrespective of the mode of communication. The communicator or source 
conceives the idea, gives it a shape, decides the mode of communication which may be 
used to convey the idea, and conveys it. The receiver receives it, tries to understand 
it, and finally takes an action which may be either to store the information or to send 
the message back to the original source or take any other line of action as required 
by the source. The whole process, thus, may be depicted as follows:

The entire process of communication is explained in terms of S-M-C-R-E model (Rogers 
and Shoemaker 1971). According to this model, a source (S) sends a message (M) via 
certain channel (C) to the receiving individual (R), which causes some effects (E) i.e. 
changing the existing behaviour pattern of the receiver. 

The five important elements are discussed briefly:

l source: The source of the communication is important. The source may an individual 
or any research institutions/Universities are the originators or sources of message. 
In our context, an extension worker is a communicator or a source who starts the 
communication by advocating the improved technology to the farmers. The credibility 
– means the trustworthiness and competence of the source or communicator is very 
important for effective communication.

l Message: The recommendations from research, the technology, constitute the content 
or subject matter, the message information which is relevant to a particular set of 
learners constitutes the message otherwise for them it is a noise. 

l Channel: It is the medium through which information flows from a sender to one or 
more receivers. Face-to-face, word of mouth is the simplest and yet one of the most 
widely used and effective means of communication. Of late, mass media channels like 
TV, Internet are most widely used medium of channels.

l receiver: The receiver or audience of the message is the target of communication 
process. The receiver may be an individual person or a group of persons. In our context, 
receivers are that farmer who intends to use the new technologies. To be a successful 
communication, the extension worker must know the target, their needs, interests, 
resources, facilities, constraints and their number and location. 
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l Effect: It is the response by the receiver of the communication. Audience response 
is the ultimate objective of any communication process. He may ignore the message 
completely, or may store it, or may act as directed by the sender. Thus, it is an action 
or reaction on the part of the receiver in response to the message received by him 
from the sender. He may also send a message to the sender in response to the original 
message from the sender.

Problems in Communication
Communication quite often fails to convey the meaning or develop an understanding 
of the communication sufficient enough to bring about a change in the behaviour 
of the recipient. It is not only important that a communication be sent, it is much 
more important that it be understood. When and understanding of the communication 
does not take place, we can hardly expect a desired change in the beheaviour of the 
receiver. There can always be something that can stand between you and the person 
with whom you are communicating, which prevents the easy and complete transfer of 
the information. This is the problem in communication. We need to look into those 
problems roots and find suitable solutions to ensure the effective. 

The following factor could create the problems in any communication; these are,

l insufficient information: Lack of detailed/complete information for the 
listeners.

l information overload: Providing too much information about something which is 
not actually required.

l Overconfidence: Not knowing properly that, the listeners understood the message 
or not.

l Language: If the message is not delivered in the language of listeners, then there 
is no communication at all.

l not attentive: The listeners don’t pay the attention to the communicator.

l Lack of empathy: There is the failure on your part to see the other person’s point 
of view. 

l Closed dogmatism: Some individuals will always have reservations in adopting 
anything new. They are ‘closed mind’ people. 
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l ignoring the leaders: Key persons or leaders influence their fellow residents 
generally. Not taking them into confidence, involving them may lead to problem 
situation. 

l Prejudices: Do not let your own prejudices or dislikes influence your communication 
and your listeners. We need to eliminate our prejudice about anything. 

l Beliefs: Do not ignore the beliefs, customs, prejudices, dislikes and habits of the 
people with whom you are communicating.

l disorganized communication: Organize you material for communication with care. 
Disorganized communication will only lead to confusion and misunderstanding.

l difference in thinking or perceptions: Our thinking patterns or perceptions may 
differ, human as we are. It is based upon experience, values, attitudes, expectations, 
emotional state etc.

l Physical environment: Noise or any other disruption will lead to distraction of 
learners and it certainly affects the effective communication process.

Activity
Prepare different types of Audio-visual aids for effective dissemination of dairy 
information.

rEviEw QuEstions
1. Define Extension. What is the importance of extension in agriculture?

2. Explain the classification of extension teaching methods in brief.

3. What is AV aids and how it is useful in extension?

4. Define communication. Explain the process of communication in brief.

5. Enumerate the problems associated with the process of communication.






