
Project Implementation Unit 

Indian Council of Agricultural Research
Krishi Anusandhan Bhawan-II, Pusa

New Delhi 110 012

National Agricultural Innovation Project

DEMONSTRATED OPTIONS ON LIVESTOCK BASED 
INTERVENTIONS FOR LIVELIHOOD IMPROVEMENT

IN DISADVANTAGED DISTRICTS OF INDIA

COMPONENT 3
RESEARCH ON SUSTAINABLE RURAL LIVELIHOOD SECURITY

NATIONAL AGRICULTURAL INNOVATION PROJECT



COMPONENT 3

Research on Sustainable Rural Livelihood Security

Hkkjrh; Ñf"k uoksUes"kh ifj;kstuk
National Agricultural Innovation Project

Hkkjrh; Ñf"k vuqla/kku ifj"kn
Indian Council of Agricultural Research

ifj;kstuk dk;kZUo;u ,dd@ Project Implementation Unit

Ñf"k vuqla/kku Hkou&2] iwlk@ Krishi Anusandhan Bhawan-II, Pusa

ubZ fnYyh & 110 012@ New Delhi 110 012

http://www.naip.icar.org.in

Demonstrated options on

livestock based interventions for

livelihood improvement in disadvantaged

districts of India

Compiled and Edited by
Dr. A. P. Srivastava

Dr. Manisha N. Ashar
Dr. Ashok V. Minj



Lasertypeset by M/s Dot & Design, D-35, Ist Floor, Ranjit Nagar Commercial Complex, New Delhi 110 008; and
printed at M/s Royal Offset Printers, A-89/1, Naraina Industrial Area, Phase-I, New Delhi-110 028

Published : January 2015

Citation : NAIP 2014. NAIP - Demonstrated options on livestock based interventions for
livelihood improvement in disadvantaged districts of india; Component-3 (Research
on Sustainable Rural Livelihood Security). National Agricultural Innovation Project
(NAIP), Indian Council of Agricultural Research (ICAR), Krishi Anusandhan Bhawan II,
Pusa, New Delhi 110 012.

Copyright : Indian Council of Agricultural Research (ICAR)

Disclaimer : The input provided by the Consortia Principal Investigators is collated and edited for
preparing the technical progress. The correctness and relevance of the technical
information, barring clerical and editorial mistakes, if any, is the responsibility of
concerned consortia leaders, partners and investigators.

Published by : Dr. A.P. Srivastava
National Coordinator
National Agricultural Innovation Project (NAIP)
Indian Council of Agricultural Research (ICAR)
Krishi Anusandhan Bhawan–II, Pusa
New Delhi – 110 012
Phone: 91-11-2584 8772
Fax: 91-11-2584 3403
Email: ndnaip@icar.org.in
Website: http://www.naip.icar.org.in

Production : Dr. Rameshwar Singh, Project Director (DKMA)
Dr. V.K. Bharti, Chief Production Officer (DKMA)
Shri Ashok Shastri, Chief Technical Officer (DKMA)



iii

COMPONENT – 3

Foreword

Livestock plays an important role in the national economy as well as in the socio economic
development by augmenting family income and generating gainful employment in the rural areas,
particularly for the landless, small and marginal farmers and women.  Livestock not only contribute to
their income but also are their best insurance against any natural calamity. India is rapidly emerging
as one of the biggest markets for livestock products in the world. Livestock sector contributes
approximately 4% to national GDP and 27% to agriculture GDP.

In dairying, India ranks as the world’s largest milk producer since 1998. With an annual growth
rate of 4%, India’s milk production account for 16% of the total global output and the annual
production currently stands at nearly 140 million tonnes. The country ranks third in sheep population
and second in goat population in the world which underline India’s big potential to increase
consumption of meat and meat products in domestic markets and targets for exports. The poultry
sector has undergone a paradigm shift in structure and operation during the last two decades. It has
transformed itself from a mere backyard activity into a major commercial activity with participation by
big players. 

The Union Agriculture Ministry’s Department of Animal Husbandry, Dairying & Fisheries is
focusing on increasing the animal production and productivity as a thrust area. Ministry of Food
Processing Industries has its own programs to increase dairy processing and value added products to
target export markets. This would facilitate India to achieve its potential of becoming a “Food Factory
of the World”. Besides the Indian Council of Agricultural Research, Ministry of Agriculture and the
Ministry of Food Processing Industries, the prominent organizations dealing in livestock sector are
APEDA, National Meat and Poultry Processing Board (NMPPB), Poultry Federation of India (PFI),
Progressive Dairy Farmers Association, National Dairy Development Board (NDDB), All India Poultry
Breeders Association , Indian Poultry Equipment Manufacturers Association (IPEMA), National Egg
Coordination Committee (NECC), The Compound Livestock Feed Manufacturers Association of India
(CLFMA OF INDIA), National Institute of Nutrition (NIN), India Poultry Journalists’ Association (IPJA),
Andhra Pradesh Poultry Federation (APPF) and Poultry Breeders Association (Andhra Pradesh) etc.

Honourable Minister of Agriculture, Government of India, during a Conference of State Ministers
of Animal Husbandry, Dairying and Fisheries in New Delhi  on September 16, 2014, stated that
National Livestock Mission (NLM) launched in FY 2014-15 shall ensure quantitative and qualitative
improvement in livestock production systems and capacity building of all stakeholders. He also
assured that the Sub-Mission under NLM on Fodder and Feed Development will try to address the
problems of scarcity of animal feed resources, in order to give a push to the livestock sector making it
an economically viable enterprise for India, and also to harness its export potential.

Hkkjrh; Ñf"k vuqla/kku ifj"kn~
Ñf"k Hkou] Mk- jktsUæ izlkn ekxZ] ubZ fnYyh&110001

Indian Council of Agricultural Research
Krishi Bhawan, Dr. Rajendra Prasad Road, New Delhi-110001

izks- Ñ".k eqjkjh yky ikBd
miegkfuns'kd ¼i'kq foKku½

Dr. K. M. L. Pathak
Dy. Director General
(Animal Science)



In this context National Agricultural Innovation Project, implemented by Indian Council of
Agricultural Research, New Delhi with a focus on livelihood improvement of poor farmers in
disadvantaged districts was timely and need based. This compilation “Demonstrated Options on
Livestock Based Interventions for Livelihood Improvement in Disadvantaged Districts of
India” is commendable and highlights interventions that would not only help in improving livestock
productivity but also give nutritional and livelihood security as well as income enhancement to
farmers. This compilation would also help the planners and State Departments in developing
strategies for planning and implementing livestock based programmes. The authors deserve special
appreciation for the same.

25th November, 2014     (K. M. L. Pathak)
New Delhi
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Livestock provide us with a large variety of products like milk, meat, wool, hides
and skins, dung which are very useful in our everyday life. Several industries
mainly depend on the animal products. Animal products help in increasing the
national income and in the upliftment of the rural masses and hence livestock
products play a significant role in the national economy of India. Livestock rearing
plays a significant role in rural economy by providing gainful employment
particularly to small/marginal farmers and agricultural labourers and more so for
people living in drought prone, hilly, tribal and other poorly developed areas,

where crop production on its own may not sustain them fully.
Under National Agricultural Innovation Project (2006-14), 33 sub-projects were implemented for

livelihood enhancement, covering 91 backward districts out of 150 backwards districts, distributed
over 13 agro climatic zones of the country. The study was conducted involving more than one 1.5
lakh direct beneficiary farmers. Several technological interventions on poultry, duckery, goatery,
piggery and cattle were undertaken to improve their productivity and income. These consisted of
breed improvement, introduction of superior breeds, reduction in mortality rate by adopting
appropriate health and sanitation measures, proper housing of animals, improving their nutritional
status by supplementation of mineral mixtures, fodder interventions, capacity building of veterinary
personnel etc., and thereby enhancing the income of landless, small and marginal farmers and
imparting them livelihood as well as nutritional security. Region specific Integrated Farming System
Models consisting of livestock as one of the component, suitable for such areas were developed and
successfully demonstrated through these sub-projects.

Improved livestock rearing for livelihood enhancement was demonstrated with success in
almost all the backward districts under study. Selected successful interventions and their impact on
livelihood improvement through livestock in these disadvantaged districts have been compiled in
this publication. This publication would be useful to the farmers, extension workers, state
departments and planners.

Constant encouragement, support and guidance of Dr. S. Ayyappan, Secretary, DARE and
Director General, ICAR has been helpful in achieving the success under the project. The
contributions of Dr. K. M. L. Pathak, Deputy Director General  (Animal Science), ICAR and Dr. Gaya
Prasad, Dr. B. S. Prakash and Dr. R. S. Gandhi, Assistant Director Generals (Animal Science
Division) are duly acknowledged for providing time to time support and guidance on livestock related
interventions. Our sincere thanks are due to all the Consortium Leaders, Chairmen CAC,
Consortium Principal Investigators and Consortium Co Principal Investigators for whole heartedly
working in these backward regions and providing input for this publication. Ms. Sunaina and
Mr. Rajesh from PIU NAIP deserve special thanks in extending support in preparation of the
publication.

18th Dec, 2014 (AP Srivastava)
New Delhi National Coordinator

Component-3, NAIP

Preface
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Crop and livestock activities are integral part of the
households in India, which existed throughout their
historical evolution. Along with crop production,
poultry, goat and cattle rearing are performed by
rural community across the country. Animal
husbandry activities form an important source of
income and employment for the household. Further,
they provide healthy and balanced nutrition for the
population.

The livestock sector in India alone contributes
nearly 25.6% of value of output in Agriculture,
Fishing and Forestry sector. The overall contribution
of livestock sector in total GDP is nearly 4.11% at
current prices during 2012-13. The progress in this
sector is attributed not only by the fact of increasing
production of milk, egg, meat and wool but also
overall development of livestock by its diseases
control, progeny development and related
infrastructure etc.

Total livestock population in India and their
number per 1000 household are given in Table 1
and 2.

Introduction

Salient Features of 19th Livestock Census
(Source: 19th Indian Livestock Census, DAHDF,
Government of India)

In 19th Livestock Census, 37.28% were cattle,
21.23% buffaloes, 12.71% sheep, 26.40% goats and
2.01% pigs. The corresponding figures as per the
18th Livestock Census were 37.58%, 19.89%,
13.50%, 26.53% and 2.10%, respectively.

• The total livestock population consisting of
cattle, buffalo, sheep, goat, pig, horses &
ponies, mules, donkeys, camels, mithun and
yak in the country is 512.05 million numbers in
2012. The total livestock population has
decreased by about 3.33% over the previous
census (i.e. 18th Livestock Census, 2007).

• Livestock population has increased substantially
in Gujarat (15.36%), Uttar Pradesh (14.01%),
Assam (10.77%), Punjab (9.57%) Bihar (8.56%),
Sikkim (7.96%), Meghalaya (7.41%), and
Chhattisgarh (4.34%) in comparison to previous
census   (i.e. 18th Livestock Census, 2007).

• The number of animals in milk in cows and
buffaloes has increased from 77.04 million to
80.52 million showing a growth of 4.51%.

• The total sheep in the country is 65.06 million
numbers in 2012, declined by about 9.07% over
census 2007.

• The total poultry population in the country has
increased by 12.39% over the previous census
and the total poultry in the country is 729.2
million numbers in 2012.

A number of studies have been conducted in
India on income from livestock. A brief review
indicated that dairy, sheep, goat and poultry units are

Table 1. Total livestock population in India in 2012
(Source: 19th Indian Livestock Census, DAHDF, Government
of India)

All India Livestock Census (in thousands)

Sr. No. Category Year 2012

1.  Cattle 1,90,904

2.  Buffalo 1,08,702

3.  Sheep 65,069

4.  Goat 1,35,173

5.  Pigs 10,294

6.  Poultry 7,29,209

Table 2. Number of households owning animals/poultry birds in India (Source: 19th Indian Livestock Census, DAHDF, Govt; of India)

Sr. No. Number Cattle Buffaloes Goats Sheep Pigs Backyard
 of HH Poultry

(1) (2) (3) (4) (5) (6) (7) (8)

Total 262911314 65344124 39180437 33014087 4552119 2549608 30316024

Animals/ 726 413 514 247 39
 1000 HH

HH: Household
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capable of yielding an additional income of R1400 to
R1900 per family per year (Shantanu Kumar, Radha
Krishnan and S. Nigam, April 2008. Contribution of
livestock in Indian Scenario, Agricultural Situation in
India). Annual income from poultry rearing is
reported in the range of R1,00,000-7,00,000 by a unit
of 250-15000 birds (CARI, Izatnagar, Success
Stories and The Hindu, April 2010). Goatery unit
consisting of 5-180 goats generated a net income in
the range of Rs. 18,000-3, 00,000 per year. (Rai et
al., 2013, Indian Journal of Small Ruminants,
Volume: 19, Issue: 2; and Shalander et al., ICAR
web page). Net income per year from a unit of more
than 120 piglets was reported to be R 2.65 lakh (The
Hindu, 2014). Total net annual income of a family
rearing a unit consisting of two milch animals (1
cross breed cow + 1 buffalo) was reported as
R 30,784 (Poonam et al., 2009 International Journal
of Rural Studies (IJRS) Vol. no.16). The results thus
indicated a potential of income generation through
livestock interventions.

National Agricultural Innovation Project (NAIP)
and Livestock interventions

Due to the importance of livestock in providing

livelihood and nutritional security to the rural
community, a major emphasis was given to livestock
based interventions under National Agricultural
Innovation Project (NAIP). The project was
implemented in 91 backward districts through 33
subprojects. The major interventions included:

• Introduction of improved breeds of goat, pig,
sheep and poultry

• Artificial Insemination and estrous synchronization

• Animal health care and vaccination

• Milk production and processing

• Mineral mixed feed and feed-blocks

• Fodder cultivation

• Improved structures including mangers

Since the target farmers under the project were
landless, marginal and small farmers and keeping in
view their low investment capacity, the introduction
of new breeds was limited to goat, poultry, sheep
and pig. Income from cattle was improved through
AI, disease control, feed supplement etc. The extent
of household and number of units of goat, poultry,
sheep and pig introduced in the project area under
NAIP are given in Table 3.

Table 3. Livestock introduced in the project area under NAIP

Sub project Lead Centre Poultry Goat Sheep Pig

No. of No. of No. of No. of No. of No. of No. of No. of
HH birds HH goats HH sheep HH pigs

AAU, Jorhat 1110 55500 0 0 0 0 1260 3780

AFPRO, Guwahati 161 6762 39 78 0 0 1014 4056

Annamalai University, 788 15760 500 1000 0 0 0 0
Tamil Nadu

BAIF, Pune 27 4320 1353 4059 0 0 0 0

BASIX, Patna 481  9620 64 NA 0 0 0 0

BAU, Ranchi 670 6700 607 1400 0 0 93 279

BCKV, Kalyani 167 3507 99 545 22 121 133 292

BHU, Varanasi 130 1300 25 25 0 0 0 0

CCSHAU, Hisar 0 0 27 104 0 0 0 0

CIFA, Bhubaneswar 1954 42988 0 0 0 0 0 0

CIRG, Mathura 400 8899 364 909 0 0 0 0

CRIDA, Hyderabad 653 6530  0  0 364 1456  0  0

CSAUAT, Kanpur 63 6300 364 364 0 0 0 0

GADVASU, Ludhiana 4 200 14 420 0 0 4 16

GVT, Ranchi 381 6096 44 132 0 0 189 567

ICAR NEH, Barapani 2014 36252 402 804 0 0 247 494

ICAR RCER, Patna NA 500 72 139 0 0 0 0
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Sub project Lead Centre Poultry Goat Sheep Pig

No. of No. of No. of No. of No. of No. of No. of No. of
HH birds HH goats HH sheep HH pigs

The brief achievements under each category is
compiled and presented in this report under the
following sections:

1. Livelihood security through poultry rearing

2. Livelihood improvement through goat based
interventions

IGKV, Raipur 480 1300 112 91 0 0 24 34

IVRI, Bareilly 985 93000 150 448 0 0 0 0

JNKVV, Jabalpur 500 3400 0 0 0 0 0 0

KAU, Regional Station, 1050 6300 140 140 0 0 4 32
Wayanad

MPUAT, Udaipur 2193 43860 136 544 0 0 0 0

NBSSLUP, Nagpur 138 8004 80 1120 0 0 0 0

OUAT, Bhubaneswar 20 2000 54 108 0 0 0 0

RAU, Samastipur 311 NA 311 311 0 0 0 0

RVSKVV, Gwalior 162 16200 0  0 0 0 0 0

SDAU, Sardar Krushinagar 139 3475 362 1445 0 0 0 0

UAS, Bangalore 34 510 58 580 190 5700 0 0

UAS, Raichur 240 2400 1032 15480 0 0 0 0

UBKV, Coochbehar 355 1420 1745 3490 0 0 0 0

VPKAS, Almora 16148 161480 306 1224 198 2574 0 0

Total 31758 554583 8460 34960 774 9851 2968 9550

3. Sustainable rural livelihood security through
piggery interventions

4. Sustainable rural livelihood security of landless
and small farmers in disadvantaged districts of
India through cattle based interventions

HH = Households

❏❏❏❏❏
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Poultry consists of generally three categories
namely Fowls, Ducks and Turkey. The total poultry
population in the country is estimated at 729.2
million. Poultry egg and meat are important sources
of high quality proteins, minerals and vitamins to
balance the human diet. Farmers in India have
moved from rearing non-descript birds to rearing
hybrids which ensures faster growth, excellent feed
conversion and high profits to the rearers. High
quality chicks, equipment, vaccines and medicines
are available in India, at present. The management
practices have improved, reducing disease and
mortality incidences to a great extent. However,
need of improved breed and scientific management
practices lacked, particularly in remote backward
areas of the Country. Also, with limited investment
and low operational cost, poultry can give very high
return and ensure adequate income during adverse
climate situation. Therefore, a major emphasis
in various subprojects under Component 3 was
on livelihood improvement through poultry
interventions.

Poultry interventions in NAIP funded sub-projects

Under NAIP funded subprojects, poultry was
introduced across all the consortia to supplement
the household income under Integrated Farming
System mode. An estimated 31758 households
were demonstrated improved poultry breeds with
scientific upkeep and management practices. More
than 5.5 lakh chicks of varying age were provided for
enhanced income and nutritional security. Some of
the salient achievements, reported by subprojects
under Component 3 of NAIP, during the period 2007-
2014, are as follows:

1.0 Livelihood Security through Poultry Rearing

1.1 Rural poultry production in Barabanki and
Raebareli districts of Uttar Pradesh

The major problem in creating reasonable
livelihood security in Barabanki and Raebareli was lack
of resources, as the majority of farmers were resource
poor and semi-literate. Therefore, a major challenge
was to create resources first. For this purpose, various
prevalent methodologies viz. vegetables, cut flowers,
goat, pig, open, intensive and new system of rural
poultry with improved technological approaches
were evaluated. Total net return was monitored for
one year along with the affordable investment.

The results are presented below in Table 1.1:

The evaluation studies clearly indicated that
short duration crops can substantiate the farmer’s
resources but it is not enough for diversifying the
livelihood base. Furthermore, these interventions
required initial cost ranging from R 10,000-20,000/
besides some cultivable land, which is not available
with the landless farmers. Goat and pig will be able
to give return in medium duration. Open range
system of poultry is only suitable for subsidiary
income, not as livelihood venture. Broiler, a well
established and popular venture with all type of
market support, requires slightly higher initial cost for
the shed (R 6-8/sq. ft) and cost of birds and feed.
Under the new rural poultry production technology,
the initial cost was reduced to R 8,000-10,000/, as
only a shelter was constructed and was linked with in
situ Azolla microphylla cultivation and feeding. The
disposal of birds was done after 4 months or when
they achieved around 1.5 kg body weights. Thus, it
was clearly established that rural poultry is the best
tool for reasonable resource generation, low input
livelihood option and poverty alleviation among
landless and marginal farmers.

Interventions Type of Expenditure, Total return, Net return,
farmers  Rlakhs Rlakhs Rlakhs

Open range birds Marginal/ small + landless 0.02 0.20 0.18
(25x3 cycles)

Broiler (300x5 cycles) Marginal/ small + landless 1.48 1.63 0.15

Birds under new system Marginal/ small + landless 0.39 1.4 1.0
 (250x4 cycles)

Table 1.1: Net return from new system of rural poultry rearing in Barabanki and Raibareily districts
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Integration of rural poultry with Azolla microphylla

The feed cost in poultry production is 65-70% of
total input cost. Any reduction in feed cost, without
compromising certain level of production, increases
the profitability. A new technology of rural poultry
was developed, based on semi-range system and
using slightly hardy birds. Since, these are reared in
the batches of 250-300 chicks in very low cost
shelters, open grazing cannot support the nutrient
requirements. Therefore, in an innovative approach,
they were integrated with in situ azolla cultivation
and feeding, Fig. 1.1. The azolla is rich in crude
protein (around 24%, amino acid profile is nearer to
soybean meal), vitamins and minerals. With partial
supplementations of grains (energy source) and
open grazing, their nutrient requirements were
nearly achieved and full potential was exploited with
nominal expenditure.

Under this intervention, shelters of 4x3.5x8 or
12ft dimension were constructed using mud for wall,
asbestos sheet for roof and a small door made of
wire mesh and waste materials. Small units of azolla
were opened in the vicinity of the shelter. Chicks of
‘Nirbheek’ strain were provided in batches of
250-300 after initial training and usually confined for
10-12 days to avoid predation and casualty.
Afterwards, they were allowed to graze in the open
area and azolla was provided as fresh. After 3-4
weeks, some waste grains were also provided for
supplementing the energy source. Males achieved
nearly 1.8 kg body weight around 4th month.

Birds were gradually disposed off after
achieving body weight of 1.5 kg and fresh batches
were provided after 2-3 months of initial batch and
the cycle continued. A total of 1029 farmers, with an
adoption rate of 87.92%, were supported under the
intervention. The net earnings of landless farmers
were more than R 90,000 in a year. Two models of
rural poultry were developed.  Model-1 was for meat
purpose and Model-2 was for egg purpose using
‘Grampriya’/ ‘Shyama’ strains. Many of the farmers
up-graded their venture into broiler units and at
present 64 broiler units are being operated in the
project area. Some of the farmers used earnings for
purchasing bovines, constructed their own houses
and performed the family commitments like
daughter’ marriages. Many farmers are rearing both
broiler as well as these birds, simultaneously. A
comparative advantage of the present demonstrated
technology is given in Table 1.2.Fig. 1.1: Azolla feed for rural poultry

Table 1.2: Comparison of different poultry rearing systems

Open range Deep litter/Intensive Present technology

Suitable for low/subsidiary Requires infrastructure, balanced feed, No infrastructure, no feed, as integrated
income and rural conditions health care and can be practiced in with Azolla spp., semi-skilled/preventive

semi-urban as well as rural areas. health coverage, suitable for semi-urban
and rural areas.

No feed cost as grazing 60-65% input is on feed cost No feed cost due to in situ Azolla
is on kitchen waste integration and grazing.

More space Less space Less space (about 200 sq. m for grazing)

Only up to 50 birds/family No limit Running strength of 400-500 birds is a
can be reared standard

Per chick profitability in a Egg production cost is around .2/- Per chick fetches net about .100-120/-
year is about .200-300/- and 3 cycles of broiler in 4 months in  4 months. Per egg production cost is

net fetches .20-30/per chick. about .0.10-0.15

Unsuitable for self Suitable for self employment and livelihood Suitable for self employment, livelihood
employment, and livelihood security but initial cost and risk involved is security and any resource poor farmer
security prohibitive for resource poor farmers can afford it.
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Impact: The most visible and rapid impact on
economic empowerment in the area was achieved
by this intervention. Farmers from all the ethnic
groups are now rearing birds as there is no capital
involvement. The quick and higher return provided
enough cash for diversification of livelihood base. For
rural poverty alleviation and economic empowerment
of landless and small holders, this technology/
intervention was established as the best tool.

1.2 Introduction of improved poultry breed in
Vindhyan region

With a view to promote backyard poultry, eight
weeks old 1300 chicks of ‘Nirbheek’ breed were
distributed among 130 marginal and landless farmers
of Mirzapur and Sonbhadra districts. ‘Nirbheek’
adapted well to the conditions of Vindhyan region.

As compared to 42 eggs/year of local breed,
‘Nirbheek’ laid 98 eggs/year which meant that the
improved breed out yielded the local breed by 133%.
Moreover, 10 months old cocks of ‘Nirbheek’ gained
35.4% higher body weight, than local. As compared
to local, the dual benefit of ‘Nirbheek’ led to
enhanced household income of R 1,985, R 2,325 and
R 2,115 per year in cluster I, II and III of the target
area, respectively, with the average of R 2,142
across the clusters. Therefore, the simple
intervention of improved backyard poultry breed
helped in attaining nutritional, as well as economic
security, in the area, Fig. 1.2 and Table 1.3.

1.3 Conservation and strengthening of local high
value poultry race ‘Kadaknath’

An Indian poultry breed, ‘Kadaknath’, is native
to Jhabua district of Madhya Pradesh. ‘Kadaknath’
(Fig. 1.3) is famous for its meat quality, texture and
flavour. This species is also known to bear special
medicinal value in homeopathy. This poultry is
reared mainly by the tribal communities of Bhil and
Bhilala in the two districts Jhabua and Dhar in
Madhya Pradesh. Due to its meat and alleged
medicinal properties, this is high price bird and is in
high demand. However, it was observed that the
population of this bird was declining rapidly and it
was under threat of extinction and genetic erosion.
An attempt was therefore made for conservation and
promotion of this high value Indian poultry race
under sub project entitled “Integrated farming
system for sustainable rural livelihood in undulating
and rainfed areas of Jhabua and Dhar districts of
Madhya Pradesh”.

During interaction with farmers of Jhayda
cluster of district Jhabua, it was observed that

Fig. 1.2: Introduction of improved breed of
backyard poultry ‘Nirbheek’ for enhanced
egg and meat production Fig. 1.3: ‘Kadaknath’ poultry

Table 1.3: Effect of improved breed of backyard poultry
‘Nirbheek’ on productivity and household income

Item Local ‘Nirbheek’

Introduction of  birds - 1300
(8 weeks old ‘Nirbheek’)

No. of households - 130

Egg production(Nos./year) 42 98

Body weight 10 months bird (kg) 2.3 3.1

Household income (Local), R 2566 4708

Enhanced household income - 2142
through Nirbheek over local
(R/HH)

HH = Household
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though high market demand existed, unscientific
rearing, slow growth on natural feeding (186 days
sexual maturity) and more than 50 % mortality
before maturity, were major factors which affected
the survival, growth and productivity of this breed. In
an effort to conserve this breed, ten tribal farmers of
Jhayda cluster were selected for this programme.
A suitably designed low cost shed and ten days old
one hundred poultry chicks were made available to
each beneficiary. The farmers were educated on
technologies for scientific poultry production,
balance feeding, handling of feeder and drinkers,
health management and marketing. Timely
vaccination was also carried out to control ranikhet
(F1/B1), lasota and R2B and gumboro diseases.
Deworming was performed at 55 days age. The
beneficiaries were trained in managing the
production of ‘Kadaknath’ in a better way. They used
low cost poultry feed, comprising of grain, bran, cake
calcite, salt, minerals and vitamins etc.

This new ‘Kadaknath’ production technology
has reduced the mortality rate, from more than 50%
to 10-12%. The birds gained the body weight in
faster way and attained saleable weight of 1.10 kg in
105-120 days. The producers are selling the poultry
@ R 300 to 350/kg body weight. In this way, an
individual beneficiary is getting a net income of R 90

to 105 thousand/beneficiary/year. The tribal farmers
are very happy with this intervention and number of
low cost poultry sheds have increased to 162 and
are further increasing. It is also helpful in reducing
the job oriented migration, as many of the farmers
have started poultry farming. A hatchery has been
further supported by NAIP, to ensure supply of
chicks, Fig. 1.4

This sustainable system of livelihood through
‘Kadaknath’ rearing was well recognized by the
district administration of Jhabua. The ‘Kadaknath’
Murgi Palan Samooh, Jhayda has been awarded a
certificate of appreciation with a cash prize of
R 20,000/- on the occasion of Independence Day i.e.
August 15, 2010 by district administration, Jhabua,
for excellent work on ‘Kadaknath’ rearing.

1.4 ‘Nirbheek’ poultry-a success in backward
districts of Rajasthan

To improve livelihood in four backward districts
of Rajasthan, namely Udaipur, Banswara,
Dungarpur and Sirohi, 2,348 units (16+4) of 6 weeks
old ‘Nirbheek’/ ‘Pratapdhan’ poultry birds were
provided to poor resource based farmers for
additional income generation, Fig. 1.5.

Fig. 1.4: ‘Kadaknath’ poultry hatchery unit at
KVK, Jhabua

Fig. 1.5: ‘Nirbheek’ poultry in tribal belts of
Rajasthan

This intervention alone gave an average income
of R 6,887/- per year by sale of eggs (R 5-8/- per egg)
and cocks. This intervention was very much liked
by landless and marginal farmers and more and
more farmers demanded ‘Nirbheek’/ ‘Pratapdhan’
birds, but its supply was a constraint. To ensure
regular supply of improved birds and sustain this
intervention, a hatchery has been established at
KVK, Banswara, with NAIP support. Two of the
success stories are given herewith:
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1.5 Backyard Poultry: A successful intervention
in the hills of Uttarakhand

In the hilly areas of Uttarakhand, the major
problem faced in poultry rearing was high mortality,
due to poor brooding and feeding management. In
these areas, temperature fluctuation within a day is
most common. It is high during the day time, but it is
too low during the night. Chicks, during the age of
1 to 15 days, are highly susceptible to this
temperature fluctuation. If temperature in the
housing is not maintained around 32-350C, the
mortality of the birds is more than 50%. Hence,

proper temperature needs to be maintained in the
hilly areas. Another important factor, for poultry
rearing, is the cost of feed. Approximately, 65-70 per
cent of the expenditure in poultry production goes on
feed. Reduction of expenditure on feed can make
the poultry enterprises quite profitable. Hence,
during the present interventions, care was taken to
try innovative approaches for the reduction of feed
cost. Keeping this in the backdrop of mind, BAIF,
Haridwar took up activities in the Mudiyani cluster of
Champawat district for the enhancement of family
income through backyard poultry rearing. Initially,
five households were motivated for poultry rearing
with improved practices and feed management, on
trial basis.

Modification in poultry house: As stated
earlier, the hilly terrain experiences a wide range of
temperature range, from too cold (00 C) in night to hot
(350 C) during the day time and varies according to
climate conditions. Due precautions were taken at
the time of poultry house construction. The area
selected for poultry house was of 14x12x8 ft size and
having good sun light. In commercial poultry houses,
the size of the window is about 4ft which was
reduced to 1 to 1.5 ft to decrease cold air flow and
covered with iron mesh, Fig. 1.6. These windows
were covered with gunny bags in night to reduce the
loss of internal heat.

Backyard poultry improved family’s economic
condition

Sh. Devi Singh, of village Sundani (Banswara), is a
landless 38 years old youth. His family’s economic
condition was not good and livelihood source was only
labour. He hardly fulfilled family’s requirements, by
earning from labour.  One day, he contacted NAIP-SRF’s
in village and briefed about his condition. Scientists
advised him to keep backyard poultry for additional
income. He took a unit (16+4) of backyard
poultry (‘Nirbheek’), by providing contribution of
R 500/- in Sustainability Fund.  From that unit he earned
net income of R 5,500/-.Thereafter, he increased the size
of his unit and started a unit of 40 birds.  Now, his
average monthly income from backyard poultry, is
R 4,000/-. From this additional income economic
condition of his family has improved.

Backyard poultry gave me confidence – Bhanwaru

A 50 years old tribal, Sh. Bhanwaru, of village Rathana,
Mavli, district Udaipur, owns only 0.2 ha cultivable
land.  He worked as labourer on construction sites for
livelihood of his family. In the year 2007-08, he
received a unit of ‘Nirbheek’ (16+4) backyard poultry
under NAIP.  He raised the birds and sold well grown
cocks @ R 400-500/- and eggs @ R 8-10/- per egg from
this unit.  By this intervention he earned R 10,500/-.
He thought that if a unit of 20 birds can provide me
R 10,000/- then why not I increase the unit size to get
more returns?  He increased his unit size up to 100
birds and earned R 35,000 - 45,000/- per year.  He also
learned a technique of hatching eggs locally. Now he is
keeping ‘Pratapdhan’ breed of backyard poultry,
because the female of this breed hatches eggs.

He also started vegetable cultivation in 0.2 ha land and
now he is earning R 40,000-60,000/- per annum.  He
said that “Backyard poultry gave me confidence and
now I don’t go for labour work. My daughter is
studying. I have purchased a bike and electric motor to
irrigate my field”.

Fig. 1.6: Modified poultry house in Champawat
district of Uttarakhand
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Brooding Management: During the first two
weeks, it is essential to maintain temperature for
brooding. To address it, a hover like structure was
designed by using locally available material. An iron
sheet, of 3.05 m length and 0.9 m width, was placed
at one corner of the poultry house. Its height from the
floor was about 0.45 m. Three bulbs of 200 W were
placed under the iron sheet, at equal distances.
Thus, light and heat were evenly distributed. In case
of short supply of electricity, a kerosene stove was
used. This provided heat to iron sheet and maintained
the temperature in the covered space. Thus, by
reducing the volume of space under controlled
temperature, mortality of the birds could be
prevented. In case, the chicks felt cold, they would go
under the iron sheet and get heat.

Feeding Management: Most of the rearing cost
in poultry is on feeding. In the hilly areas, availability
of proper and suitable feed is difficult to ensure.
Hence, emphasis was laid on providing conventional
feed, found in sufficient quantity in the surrounding
area. The feeding practices introduced are given in
Table 1.4.

4. The net profit went up to R 5,000 per unit of 100
birds.

5. Since meat and eggs have good potential
in local market, introduction of various
management practices of poultry in hilly areas
has a good alternative - for improving livelihood
in a sustainable manner.

6. Easy access to market, availability of health
services and timely advice to households
involved in poultry rearing, are major factors
responsible for the success.

7. The farmers have adopted the technology on
large scale and this technology has seen
horizontal transfer among different stakeholders.

1.6 Backyard poultry in Kupwara district of
Jammu and Kashmir

Backyard poultry has been a major success for
improved livelihood in Kupwara district of Jammu
and Kashmir. One month old chicks of ‘Vanraja’,
‘Gram Priya’ and ‘Keystone’ were provided, among
1,740 farm families, in adopted villages of Kupwara.
These birds were reared through scientific
management practices and as on today, almost 70%
of the farm families have more than 10-12 birds per
family. These birds attained a weight of 4-4.5kgs
within 9 months and were sold @R 700 to 850/bird.
This enterprise has been diffused in more than 70
adjacent villages.

1.7 Low cost poultry cages in Hoshiarpur district
of Punjab

Specially designed poultry cages were
fabricated, by utilizing locally available raw material
like bamboo and installed in project area in
Hoshiarpur district, Fig. 1.7. Each cage measured
2.75 m x 1.5 m x 1.37 m and could house 35-40 adult
layer birds. The cost of each cage was around
R 2,500-5,000/-.These cages can be installed
anywhere in the vicinity of the farmhouse, even at
the roof top and there is no need of constructing
any other infrastructure. Four demonstration units
of backyard poultry, in the above said bamboo
made cages, were initiated with birds of RIR breed.
Each unit had at least 50 birds. These birds started
laying eggs at 19-20 weeks of age. Because
of coloured shell, each egg fetched R 10 to the
farmers. Each farmer, on an average, earned R 250
per day.

Table 1.4: Age wise feeding schedule of poultry birds

Age of birds Feeding Schedule

0-15 days Recommended Commercial Feed (RCF)

16-30 days 66% RCF + other locally available feed

31-45 days 33% RCF + other locally available feed

The locally available feed included locally
available grasses, especially bichuu grass, waste
fruits (pear), leafy vegetables, brinjal, ghingharoo (a
wild fruit), pumpkin, sponge gourd, vegetable waste
etc. The area was highly affected with white grub
insect. For eradication of these insects, insect
trappers were provided to the farmers. The trapped
insects were crushed and spread in the poultry
house. Higher proteins from those trapped insects
accelerated the growth rate of the poultry. The
interventions resulted in following advantages:

1. Adopted modifications in poultry house
structure provided protection to these birds,
from cold air.

2. Brooding management provided a micro
environment that helped in reducing mortality of
the chicks, with lesser efforts. The mortality of
chicks reduced from 50% to 10%.

3. By proper feeding management, the feed cost
was reduced.
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1.8 Introduction of chicken and duck in Dumka
and Jamtara districts of Jharkhand

Poultry farming was the most common practice
in villages of Dumka and Jamtara districts of
Jharkhand. It was common to keep 10-20 chicken
in most of the houses, but usually they kept ‘Desi’
birds whose growth laying performances were very
poor. Therefore, the low input, improved varieties
like ‘Divyayan Red’, ‘Vanaraja’ and ‘Gramapriya’,
were introduced in the area, Fig. 1.8.

These birds have very good scavenging habit
and may be reared for backyard poultry farming.

It was found that these improved varieties laid 125-
150 eggs in one year, which was very high as
compared to 40-50 eggs from ‘Desi’ birds. The birds
of improved varieties attained 1.5 kg of body weight
at 12-14 weeks of age, whereas ‘Desi’ birds attained
only 900-1000g, at the same age.

‘Khakhi Campbell’ ducks were also introduced
among the farmers, Fig. 1.8. It also contributed to
higher number of eggs, in comparison to ‘Desi’
chicks. Thus, it improved the family income of the
farmers, by sale of eggs and meat. Altogether, 6,700
poultry birds were introduced, among 670 families.
By maintaining 8 hens and 2 cocks, the farmer
earned R 4,380-4,540/family/year (Table 1.5) and by
maintaining 10 number of ducks, the farmers could
earn R 2,500/year by sale of eggs and meat.

Fig. 1.7: Low cost portable bamboo-made
poultry cage (Hoshiarpur)

Fig. 1.8: Improved poultry and duckery
introduced in Jharkhand

Item                                   Breed:                    Breed:
               ‘Vanraja’              ‘Grampriya’

Male Female Male Female

Number 2 8 2 8
per unit

Cost of birds 200 800 200 800
(8 weeks), R

Rearing cost, R 20 400 20 400

Sale of male 600 - 360 -
birds 72 weeks) (2-2.5 kg (1.2 kg
@R150 per kg, R body wt.) body wt.)

Sale of eggs @ - 3200 - 4,800
R4 per egg, R (100 (150

eggs eggs
/bird) /bird)

Sale of culled - 2000 800
bird, R

Net income, R 380 4000 140 4400

Total income, R 4380 4540

Table 1.5: Economics of backyard poultry rearing for a unit of
10 birds in backward districts of Jharkhand

1.9 Introduction of chicken in Pakur and
Sahibganj in Jharkhand

To improve income of Santhal tribes in Pakur
and Sahibganj disticts of Jharkhand, ‘Divyayan Red’
poultry was introduced, in batch sizes of 8 female +
2 male, Fig. 1.9. ‘Divyayan Red’ variety in batches
of 10 birds was preferred, as broilers are more
susceptible to diseases and require more skill, for
maintenance and marketing.

Total 381 households were directly benefited
from poultry farming in the area. The main objective
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of backyard poultry farming was to improve the
income level, by sale of egg and meat. This objective
was attained, as on an average, each participating
family in poultry activity had an income of R12,000
per year. In comparison to the local breed, ‘Divyayan
Red’ laid more number of eggs and produced more
meat than indigenous poultry. Hence, this intervention
found wide acceptance among the communities.

period, feeder and waterer including primary shelter,
were provided to the selected beneficiaries, Fig. 1.10.
Mass vaccination of poultry and periodic
vaccinations were made, for prevention of ‘Ranikhet’
disease and better survivability of the livestock.
On an average, farmers earned R 11,000/HH/year,
by sale of eggs and poultry meat, with an additional
annual employment of 90 man days /per household,
respectively.

CARI Model of duck rearing - An unit of
20 numbers of one day old ducklings (‘Khaki
Campbell’: a native cross), with little feed and shelter
provision, was also able to generate an average net
income of R11,000 per year, for 1015 households,
Fig. 1.10.

1.11 Rural backyard poultry in Purnea and Nawada
districts of Bihar

Rural backyard poultry was taken up in the
area, because it hardly required any infrastructure,
while providing necessary animal protein,it added
to nutritional value of the diet of a poor household
and was also easlily sold off. Backyard poultry
system was designed to grow on kitchen waste
(fig. 1.11).

Fig. 1.9: Introduction of improved ‘Divyayan Red’ poultry
breed  in Jharkhand

1.10 CARI Model of backyard poultry and duck
rearing in Odisha

In the adopted villages of Keonjhar, Sambalpur
and Mayurbhanj, 1,954 households (HHs) were
selected for CARI Model of backyard poultry rearing.
The unit, comprising of 22 numbers of day old chicks
(CARI Devendra), with initial feed for brooding

Fig. 1.10: CARI model of poultry and
duck rearing

Fig. 1.11: Introduction of backyard poultry
system in backward districts of Bihar

Features of Backyard Poultry System introduced
in the area

• Unit of 10-20 ‘Kroiler’ (coloured) chicks (under 3%
mortality rate), Fig. 1.11

• Egg production from female birds @ 140-150 eggs/
year, starting after 6 months

• High fat content in meat

• Selling price at R120-150 per chick

• Profit margin is R20-50 per chick

• The breed found wide acceptance in the area
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1.12 Rural backyard poultry in Vaishali (Bihar)

A number of innovations and interventions were
attempted for the upliftment of livelihood of small and
marginal farmers by introduction of backyard poultry
to the farmers. Total 500 birds of ‘Grampriya’ and
‘Vanraja’, were distributed to the farmers of the
Chakarmdas cluster in Vaishali district in order to
provide additional support for their income, through
sale of eggs and surplus poultry birds, Fig. 1.12.

were distributed and the first progeny of 3,100
poultry and 11,300 ducks has been attained. This
progeny is being used for cross breeding with local
variety.

Impact of innovation: The farmers have
earned an additional income of R5,500/HH/year from
poultry and R3,420/HH/year through duckery.

1.14Backyard poultry for income generation in
Mandla (Madhya Pradesh)

Mandla district is one of the disadvantaged
districts of Madhya Pradesh.  As per the benchmark
survey report, the local birds in backyard system
gave a very poor performance. Hence, to improve
income, it was decided to replace the local bird by
introducing improved birds i.e. hybrid ‘Kadaknath’
(‘Krishna-J’), Fig. 1.13. It is a dual purpose bird that
provides both eggs and meat. For enhancement,
100 tribal farmers were selected in Mandla district
and provided training and demonstration in backyard
poultry. Each farmer was provided with one unit of
6 birds (1 male and 5 females).

In a small duration of three months of laying
period, the villagers were benefitted by production of
more than 9000 eggs, providing an income of about
R45,000 to the beneficiaries. At the end of the project
period, beneficiaries were having total of 600 birds
and the participatory farmers wanted to upscale the
activity. However, the major losses for the said
intervention, as reported by the farmers, were
related to mortality of birds resulting from transport
stress.

1.13 Enhancement of livelihood security through
poultry breed improvement in Chattisgarh

Poultry (‘Grampriya’ and ‘Vanraja’) rearing with
proper management practices as good source of
enhanced income has been successfully introduced,
at Bastar region of Chhattisgarh. In all, 166
household (HH) were benefited from above
enterprises. Under this intervention, 1300 improved
breed of poultry and 1256 improved breed of ducks

Fig. 1.12: Introduction of ‘Grampriya’ and
‘Vanraja’ in Vaishali (Bihar)

Fig. 1.13: Introduction of improved hybrid ‘Kadaknath’ birds
in Mandla district of Madhya Pradesh

The ‘Kadaknath’ (hybrid) breed responded
favourably, as compared to local counterpart. The
production per unit was also higher in ‘Kadaknath’
(hybrid) birds; the average production per unit was
10.0 kg meat and 500 eggs, in comparison to 5.0 kg
meat and 225 eggs from desi bird. An additional
average income of R 2,300 per farmer was recorded.
Annual average income per farmer, before and after
adoption of ‘Kadaknath’ (hybrid) was R 10,000 and
R 12,300, respectively. After seeing allurement,
the farmers of nearby villages also started the
replacement of birds.

1.15 Backyard Poultry for income generation in
Hardoi and Fatehpur districts of Uttar Pradesh

To supplement household income, 63 poultry
farming units @100 chicks per unit (‘CARI Shyama’
and ‘Nirbheek’) were distributed to landless villagers
in Hardoi and Fatehpur districts of Uttar Pradesh,
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Fig. 1.14. The intervention gave an average income
of R15,100/unit/year, as eggs were sold at R5/egg.
Large numbers of farm women SHGs were granted
Cash Credit Limit (CCL) for organizing micro
enterprises, which have started backyard poultry for
supplemental income. The economic analysis is
given in Table 1.6.

rural backyard poultry provides nutritional
supplementation in the form of valuable animal
protein and empowers women. This intervention
was implemented in 1050 households in the project
area, Fig. 1.15. Each unit consisted of six birds (five
females and one male).

Fig.1.14: Backyard poultry rearing in backward
districts of Uttar Pradesh

1.16Establishment of backyard poultry units for
livelihood security of women in Wayanad
district of Kerala

Backyard poultry hardly requires hardly any
infrastructure set-up and is a potent tool for
upliftment of the poor. Besides income generation,

Particulars Amount
(R)

Expenditure

Low cost poultry shed 1,000

100 chicks @ R 10/chick of one day 1,000

Starter Feed (3q) @ R 1,800 (for 2 months) 5,400

Starter Feed (6q) @ R 500 (in 3rd month) 9,000

Feed material up to 12 months, 68,000
40 q @ R 1,700

Medicines/vaccines 500

Total expenditure 84,900

Income

16,000 eggs (160 egg/hen/year) (R 5/egg) 80,000

Price of 100 hens, weight of 2 kg (R 100/kg) 20,000

Total income 1,00000

Net income (after 17 months)/unit 15,100

Net income/month/unit 890

Table 1.6: Income through backyard poultry farming in Hardoi
and Fatehpur district of Uttar Pradesh

Fig. 1.15: Backyard poultry distribution and
rearing in Wayanad (Kerala)

The details of the economic efficiency of the
various livestock production systems implemented
through NAIP, in the nine panchayats of Wayanad
district, were evaluated using data from farmers/Self
Help Groups (SHGs). Production factors, income
from farming and other sources, productivity,
production costs, profitability levels and tendencies
and expectations of the producers, were examined
in the evaluation. Production costs were measured
by taking the actual inputs used and the prices paid
by the producers. High yielding breeds of birds
(‘Athulya’), developed by Kerala Agricultural University,
were popularized among the farmers through the
scheme and the results are presented in Table 1.7.
The average annual household income from a unit of
six birds (5 female and 1 male) was to the tune of
R 3,528/- per annum. Apart from generating income,
it also helped in improving the nutritional status of
the households. Wide acceptance, vast coverage,
low cost and easy implementation were the another
notable features of this intervention.
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1.17 Commercial broiler farming in backward
districts of Odisha

Commercial broiler farming has now gained
tremendous popularity among different sections of
people in Odisha. To achieve high level of economic
efficiency, broiler birds were raised under intensive
production system. The marginal farmers and
landless labourers could employ themselves and
earn their livelihood, with this enterprise. However,
the average body weight gain and egg production
level of these birds is very low. High mortality rate
was experienced due to ‘Ranikhet’ disease and ‘fowl
pox’. To get high return within a span of only 5-6
weeks, commercial broiler bird rearing was taken as
an enterprise for the farmers of these districts.
Twenty beneficiaries, including three women, were
given 100 broiler birds with feed, medicine and
vaccines, Fig. 1.16.

the broiler and culled layer birds from Andhra
Pradesh were sold at lower price in the local market.
Farmers were advised to rear coloured ‘Vanaraja’
birds for getting higher remuneration and easy
marketing.

1.18 Backyard poultry for income generation in
three backward districts of Gujarat

Tribals are mainly inhabited in 10 districts of
Gujarat state, ranging from Banaskantha in North to
Dangs in South. To supplement household income,
poultry farming was promoted through ‘RIR’ breed
with selected farmers in operational area of the
project, Fig. 1.17.

Table 1.7: Net income from rearing ‘Athulya’ breed of backyard poultry

Eggs/production Income from Income from Total Income Maintenance Profit
unit eggs (R)  manure (R) (R) cost (R) (R)

852 3408 283 3691 163 3528

Fig. 1.16: Broiler farming in backward district of Odisha

The farmers were trained to vaccinate the birds
in a routine manner. They also practiced feeding,
watering and medication to the birds. Mortality of
birds was reduced due to proper training to the
farmers on feeding, health care and management.
The average weight of the birds at the selling age
(35-42 days) ranged between 1.68 to 2.01 kg. The
Food Conversion Ratio (FCR) varied from 1.54 to
1.82. Mortality of the birds’ up to marketing varied
from 2 to 5%. The farmers got net profit of s 1,100 to
1200 per batch of 100 birds. The farmers were linked
with the local agencies, for supply of the feed / chicks
and sale of the adult birds at better price.

However, beneficiaries from Gandamer and
Golamunda clusters of Kalabandi district did not get
much economic benefits from sale of birds, because

Fig. 1.17: Poultry rearing in backward districts
of Gujarat

Information collected from poultry keepers
are presented in Table 1.8. Data clearly shows that
this intervention had an impact on increasing
income of the beneficiaries. Thus, there is a high
scope for promotion of poultry activity in the tribal
belt. Rapid development in poultry was seen in the
southern area of the state, owing to their proximity to
Mumbai city.
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1.19 Backyard poultry and duckery in North Bengal

Introduction of improved backyard production of
poultry and duckery (fowl breed: ‘Gramapriya’; Duck
breed: ‘Khaki Campbell’, Fig. 1.18) in three
disadvantaged districts of North Bengal gave an
annual income increase of 57.72% and 62.50% from
backyard poultry and duckery, respectively.

The socio economic analysis of poultry and
duckery in three disadvantaged districts of North
Bengal were carried out and their performances in
Cluster 1(Sripur, Gotlu, Bansthupi, Bankur, Chalonia
and Bhadrasar villages of Uttar Dinajpur district) are
given in Tables 1.9 and 1.10.  Similar performances,
from other clusters of Dakshin Dinajpur, Malda and
Murshidabad districts were also reported.

Table 1.8 indicates that income of the
beneficiaries increased over the years. One
interesting findings was that consumption of poultry
(both eggs & birds) at home was also increased over
the years.

Table 1.9 shows that there was a small variation
in mortality of duckery over the years. Income, as
well as consumption, had also increased over the
years.

Table 1.8: Increase in income of tribals through backyard poultry rearing in backward districts of Gujarat

Total population Percent increase          Average egg                  Income through                Income
through in population  production/                 sale of egg R/                  sale of bird R/

 bird/year               farmer/year                  farmer/year

Before After Before After Before After Before After

Banaskantha district

1560 3354 115.00 65 82 115 405 575 2025

Dahod district

1130 4250 276.00 56 82 660 1840 106 640

Dangs district

3571 5200 45.61 45 60 33.33 160 205 2812

Fig. 1.18: Introduction of improved breed of poultry and ducks
in disadvantaged districts of North Bengal

2008-09 181 10 1810 115 99 1294 85 161 5 110795
(100) (100) (6.35%)

2009-10 232 12 2784 137 105 2121 97 165 6 206727
(100) (100) (4.92%)

2010-11 305 10 3050 204 307 2045 108 167 7 222029
(100) (100) (6.69%)

2011-12 355 8 2840 246 389 1682 129 171 7.5 218260.5
(100) (100) (8.66%)

2012-13 378 9 3402 255 410 2194 145 173 8 319514
(100) (100) (7.49%)
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Table 1.9: A socio-economic analysis of poultry over the years in Cluster 1 (Sripur, Gotlu, Bansthupi, Bankur, Chalonia and
Bhadrasar villages of Uttar Dinajpur district of West Bengal)

Figures in the parentheses indicate percentage of respective totals.
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1.20 Integrated Rice-Fish-Poultry system

To enhance the income of rice growers in
backward districts of Tamil Nadu, an innovative
mode of integrating fish culture and poultry rearing
on paddy farms was designed and demonstrated by
Annamalai University (Tamil Nadu) in three coastal
districts of Tamil Nadu namely Villupuram, Cuddalore
and Nagapattinam, Fig. 1.19.

square inch), so that the broiler waste is dropped
straight to the rice field, wherein a 5 cm water
column was maintained, allowing the poultry waste
to get dissolved and to serve both as manure to the
field as well as feed for the fishes. This excluded the
need for collecting the poultry waste and applying it
to the rice field. Catla, Rohu, Mrigal, Common Carp
and Grass Carp in equal proportion, with a stocking
density of 2000 fingerlings per ha was used. The
fishes were able to swim in the rice field and feed on
the pests and weeds.

The net income obtained in Villupuram,
Cuddalore and Nagapattinam districts, through the
adoption of Rice+ Fish+ Poultry farming system, was
R31,200, 26,100 and 17,300 per household (200 m2)
per year, respectively. The results on manurial
output indicated that addition of poultry manure in
200 m2 of rice area had added nutrients more than
the quantity that could have been possible through
the normally recommended dose of Farm Yard
Manure. Pest incidence in rice was also reduced
because of the feeding habits of fishes that
suppressed the egg masses, larvae and alternate
weed hosts of pests.

The striking success  of this  Rice + Fish +
Poultry farming  system  has  made 392  other
farmers (other than the 838 identified development
partners)  to adopt this,  in  their holdings. Further, 12
of the identified development partners have
extended the technology, from the project supported

2008-09 163 1 163 26 33 65 115 155 5 8250
(100) (100) (15.95%)

2009-10 171 5 855 124 159 101 132 161 6 14298
(100) (100) (14.50%)

2010-11 221 5 1105 239 298 368 141 162 6 52860
(100) (100) (21.63%)

2011-12 256 6 1536 263 325 642 165 165 8 107250
(100) (100) (17.12%)

2012-13 315 6 1890 289 345 988 187 168 8 186100
(100) (100) (15.29%)
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Table 1.10: A socio-economic analysis of duckery over the years in Cluster-I (Sripur, Gotlu, Bansthupi, Bankur, Chalonia and
Bhadrasar villages of Uttar Dinajpur district of West Bengal)

Figures in the parentheses indicate percentage of respective totals.

Fig. 1.19: Integrated Rice-Fish-Poultry system in
backward districts of Tamil Nadu

Unlike other farming systems, wherein the
component enterprises would remain as separate
entities, in this Integrated Farming System (IFS)
approach, fish polyculture was taken up in trenches
(1x0.5m) running along the border of rice fields,
occupying 10 per cent rice area and broiler birds
were housed in cages installed in the rice field. The
bottom of the cages were made of wire mesh (0.5
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200 m2area to half an acre (2000 m2) of their
holdings. The State Planning Commission of Tamil
Nadu has accepted the technology for upscaling
throughout the state. The State Agriculture
Department also has started sending batches of 50
farmers for training in this system through its ATMA
scheme and so far six batches have been trained.

1.21 Integrated Poultry-Fish-Horticulture module

Livestock rearing, especially piggery and
backyard poultry are a part and parcel of the
livelihood activity of farmers in the tribal dominated
Dhemaji district of Assam. Their contribution to
family income is immense. As per the base line
survey, income from poultry per year per household
was R8,540. As a part of the NAIP, the AFPRO (Action
for Food Production) had introduced Poultry-Fish-
Horticulture module in the area. This IFS module was
introduced with improved poultry breed ‘Kroiler’.
Project had provided, on an average, 15 birds to each
household. Poultry house was constructed on top the
fish pond. Under this IFS module, a suitable unit area
was developed, consisting of 0.26 ha area pond, of
which 0.045 ha water surface area was kept for
integration with poultry unit, for recycling of poultry
waste as feed and fodder, to reduce the input cost.
Cultivation of seasonal vegetables like cabbage,
bean, gourd, etc. was undertaken in the surroundings
of fish pond. Some parts of poultry waste and
fertilized pond water, were thus utilized and
enhanced  the soil fertility of the cultivated area. The
results of introduction of the IFS module has shown
an increased annual income of . 28,560 per
household, as compared to . 8,540 from traditional
poultry farming, Table 1.11.

(Manipur), South Garo Hills (Meghalaya), Saiha
(Mizoram), Mon (Nagaland), North Sikkim (Sikkim)
and Dhalai (Tripura), covering 2014 beneficiaries.
Different improved farming practices like improved
breed, poultry cage, feed supplement, health
services, business development services etc. were
introduced.

Agriculture, livestock and poultry production are
the main livelihood source of most of the farmers of
North East India. To them, Rural Poultry Farming
(RPF) implies rearing of poultry in small numbers in
the backyard, in the free range or semi intensive
system. Nearly 80 % population of poultry consist of
deshi/nondescript type, in which growth and
production is very low (60-70 eggs per bird per
annum and 1.5-2.5 kg meat). So, farmers were
supported for their livelihood by NAIP through
dissemination of improved germplasm of backyard
poultry. The dual purpose, semi-scavenging breeds,
like ‘Vanaraja’, ‘Kroiler’, ‘Gramapriya’, ‘Giriraja’ etc.
were introduced in the project villages, in
consultation with the local poultry experts. Improved
poultry farming, along with vaccination and proper
sanitary measures, were also introduced.

The SHGs which showed interest for poultry
production were asked to identify the best poultry
producers (having interest, skill and resources to
rear birds) within the group as first line beneficiaries,
who would initially receive assistance from NAIP.
The remaining members of the groups would receive
assistance only after successful rearing of the birds
by first line beneficiaries and rotating the cycle
from their own investment. This was done in order to
build a peer pressure within the group for self-
sustainability of the activity and to utilize the most
resourceful persons from the SHGs for poultry
production, at the initial stage. The SHGs organized
their own group meetings, identified the 1st line and
2nd line beneficiaries and informed NAIP staff in
writing. A customized training was designed and
delivered to the poultry producers in the project
villages on bird rearing practices. The Livestock
Service Providers (LSP) for piggery were given on-
farm technical training for delivery of services to the
poultry producers in the project villages, as inclusion
of backyard poultry farming would further enhance
farmers’ income and provide livelihood.

During 2007-08, the number of beneficiaries
was 1147, which increased to 2014 during 2013-14,
because of high income. Due to introduction of

Particulars Before After
Intervention Intervention

Household-HH 222 1318
(number)

Area (ha) 57.72 79.08

Net income 28560 8540
(R/HH/year)

Table 1.11: Economics of Poultry-Fish-Horticulture System
in Dhemaji district of Assam

1.22 Backyard poultry interventions in backward
districts of North East Hilly region

Backyard poultry rearing was demonstrated in
almost all districts of project area, namely Upper
Subansiri (Arunachal Pradesh), Tamenglong
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improved breeds and timely vaccination, poultry
birds gained weight of 2.5-3.0 kg in 24-26 weeks.
The net income increased by R 22,257/unit/farmer,
whereas income was enhanced by R13,489/unit/farmer/
year (Table 1.12).

all birds were vaccinated against Ranikhet disease
and Infectious Bursal Disease. International
Livestock Research Center (ILRI), New Delhi
brought one month old birds from Golaghat Poultry
project for introduction in the area.

Table 1.12: Backyard poultry rearing status in North East Hilly
region during sub-project implementation period

Year Beneficiaries Net Income
covered income enhanced

(R/unit) (R/unit)

2007-08 1147 11,020 7,124

2008-09 1374 12,608 7,415

2009-10 1675 15,309 9,900

2010-11 1794 16,159 9,745

2011-12 1835 18,369 11,000

2012-13 1952 19,845 11,048

2013-14 2014 22,257 13,489

The achievements of the poultry interventions
undertaken in the North-Eastern Hilly Region are
given below:

1.22.1 Backyard Poultry Farming in Mon district
pf Nagaland

Construction of poultry cage: A poultry cage
was designed for the project sites (as a model),
keeping in view the prevailing climatic condition and
floor space requirement (about 3 sq. ft/ bird) of
‘Vanaraja’ birds. All the beneficiaries were asked to
construct similar cages using their own labour and
material (mainly bamboo and thatch grass/ jungle
leaves), with the objective to build ownership among
them (Fig. 1.20 and 1.21).

Fig. 1.20: Demonstration on poultry cage construction

‘Vanaraja’ chicks, purchased from Central
Poultry Development Organization (CDPO),
Bhubaneswar, were reared by Golaghat Poultry
Project, Assam for about a month. During this time,

Fig.1.21: A poultry cage constructed by the
farmer with his own investment

Feed supplement: Along with 10 chicks,
farmers were also assisted with 5 kg of concentrated
feed. Farmers were advised to give required
concentrated feed in small quantity for the first 3-4
days. Thereafter, they were advised to reduce
gradually to zero level and to replace the same by
locally available feed stuff or scavenged feed.
Besides, some of the households used to buy some
concentrate feed from the market while others did
not. This resulted in different growth performance of
birds of different households (Fig. 1.22).

Fig. 1.22: A happy farmer with his ‘Vanaraja’
birds during scavenging

Health care services: Community based LSPs
trained for piggeries, were also engaged for
delivering First Aid services to poultry. In this regard,
they were provided with on-farm training at the
Golaghat Poultry Farm, to deliver required
medication and vaccination to the birds. Apart from
First Aid services, LSPs also guided the farmers in



COMPONENT – 3

19

construction of cages and day-to-day management
of the birds (Fig. 1.23).

Fig. 1.23: A Livestock Service Provider is vaccinating
a bird under the supervision of a Veterinary Doctor

Marketing: It was observed that farmers sold
the birds locally at maturity like indigenous birds.
However, there is considerable consumer
preference towards ‘Vanaraja’ birds compared to
broiler, possibly because of their multi-colour, better
taste and therefore, they fetched higher price
compared to indigenous bird (R180/kg). Because of
smaller flock size and lower rearing cost, the farmers
were not compelled to sell the birds at wholesale
price at a time. They could go for retailing, which
further helped in garnering better profit. In order to
create linkages between the buyers and sellers, a
Buyers-Sellers Meet was organized in each village,
for openly discussing all issues relevant for poultry
marketing (Fig. 1.24).

Fig. 1.24: Buyers-sellers meet in Longwa

Fig. 1.25: Bigger flock of ‘Vanaraja’ birds reared
by individual farmer with technical support under
Business Development Services

New Delhi. One SHG in Lampongshingha village
has already invested in setting up a Feed Mixing
Plant with technical and logistic support from ILRI,
New Delhi (Fig. 1.25).

Business Development Services (BDS): The
BDS services, introduced for piggery, also worked
for poultry. Under this initiative, 17 beneficiaries from
both the villages have invested an amount of
R17,400/- from their own for rearing ‘Vanaraja’ birds,
with technical and logistic support from ILRI,

Activity, target and achievement: The poultry
programme showed promising results and economic
benefits in the project villages. ILRI, New Delhi,
exceeded the number of targeted beneficiaries
because of high demand among the villagers for
rearing poultry. The main difficulty faced by ILRI,
in promoting ‘Vanaraja’ birds, was inadequate
availability of birds for supply to the farmers at
regular interval (Table 1.13).

Productivity of birds before and after NAIP:
The productivity of ‘Vanaraja’ birds was much higher
than the indigenous birds, as it is a cross of three
breeds, especially designed for backyard farming.
The flock size was limited to 10, as there may be
scarcity of scavenged feed in the homestead, for
more birds. Because of proper medication and
vaccination of birds, mortality of birds was relatively
lower than indigenous birds (Table 1.14).

Economics of birds before and after NAIP:
Economic analysis of indigenous and ‘Vanaraja’
birds showed that it was more profitable to rear
‘Vanaraja’ birds, than indigenous birds. Although
production costs were higher for the ‘Vanaraja’, the
income was higher and the profit was much higher
(205%), in comparison to the investment made.
Initially, it was suggested that the ‘Vanaraja birds’ be
sold after 1.5-2 months of rearing, but later this was
modified and advice was given to rear the birds for
about 5-6 months, in order to reduce the requirement
of new birds at regular intervals and to earn more
profit per bird. Accordingly, it was suggested that
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only two batches of ‘Vanaraja’ birds were reared
per year. Therefore, the annual income per year
from a flock of 10 birds came to about R6,800
(Table 1.15).

As stated above in the table, the comparative
assessment of economics of ‘Vanaraja’ birds
showed more efficiency and profitability to that of
indigenous birds, Fig. 1.26.

Activity Achievement Impact

Assistance to members of 101 members ‘Vanaraja’ bird was never reared by the villagers in Mon - ILRI
SHGs for poultry (‘Vanaraja’) introduced it in the villages for the first time. Looking at the higher
rearing growth performance and income from ‘Vanaraja’ birds, about

17 individuals have invested their own money for rearing birds.

Improved cage for poultry 101 households Improved cage has helped the birds to protect themselves from cold,
rain, heat and wind. This resulted in lower mortality of birds and
increased productivity.

Better feeding of birds 70 households Use of small quantity of concentrate feed at the beginning, thereafter
transferring the birds to farmers place, helped the birds to get
accustomed with the scavenged feed gradually. This has reduced
the stress and mortality of birds.

Veterinary First Aid services 101 households All ‘Vanaraja’ birds are vaccinated against the major diseases (like
‘Ranikhet’ disease and ‘Infectious Bursal Disease’ (IBD), dewormed
and offered antibiotics to protect the birds from diseases. Reduced
incidence of diseases motivated the farmers to rear more birds.

Increased in productivity 2.8 kg in Better weight gain meant more profit and more profit meant better
of ‘Vanaraja’ birds 5 months interest and excitement, among the poultry producers.

Table 1.13: Activity, achievement and impact of poultry programme in Mon district of Nagaland

Particulars Before intervention After intervention

No. of birds per household 10 (indigenous) 10 (‘Vanaraja’)

Weight gain (kg) at 5 months 1kg 2.8 kg

Egg laying capacity/annum 40 120

Mortality 30% 10%

Birds alive the time of selling 7 9

Table 1.14: Productivity of poultry before and after NAIP intervention

Fig. 1.26: Economics of a flock (10 birds) of poultry rearing

Particulars Before intervention (R) After Intervention (R)

Cost of bird 150 800 (at one month old)

Cost of feed 0 240 (after the 1st month)

Cost of medicine, detergents etc. 0 100 (excluding that are used
 in the 1st month)

Total cost 150 1140

Price per bird/kg 180 180

Income from selling birds 1260 4536

Income from each batch 1110 3396
(after deducting the expenses)

Increase in profit 205%

Table 1.15: Expenses and income of poultry rearing (batch of 10) before and after NAIP interventions
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1.22.2 Dissemination of improved germplasm of
backyard poultry in Dhalai district of Tripura

Each year approximately 2,200 chicks were
hatched in the hatchery of the Division of Poultry
Science of the ICAR Tripura Centre, Lembucherra.
The chicks were brooded and reared up to 6 weeks of
age at the farm. After 6 weeks of age, 10-15 chicks
were given to each farmer of the villages. During the
rearing period, chicks were vaccinated against deadly
viral diseases like ‘Ranikhet’ and ‘Gumboro’
Infectious Bursal Disease (IBD). Rearing backyard
poultry was supporting livelihood of the beneficiaries
by providing eggs, meat and manure. It helped in food
security, income and employment generation for the
family. The farmers are now getting good number of
eggs from improved germplasm and are satisfied by
the performance of the stock. It has increased
income by 338.71% and employment by 20%.
Therefore, the demands of chicks are too high (Table
1.16 and Fig. 1.27-1.28).

1.22.3 Fish based farming system in North East
Hilly region

Composite fish farming, along with the
integration of other components such as duck, pig,
goat, vermi-composting and agri-horticultural crops
has great scope in the project area to increase the
water productivity, productivity of fish, animal,
agricultural crops, horticultural crops etc. thereby
increasing the income of the farming community.
Integration of aquaculture with crops, vegetables,
fruits and livestock would efficiently utilize natural
resources, reduce farmers risk and generate year
round employment and income for sustainable
livelihood improvement.

Trainings were conducted on composite fish
farming, integrated farming and water harvesting for
developing skill of the farmers. New ponds (500 m2)
were dug out and old shallow underutilized ponds
were renovated. Low cost poultry houses and duck
sheds over the water bodies using locally available
materials like bamboo, wooden logs, thatch grass,
GI sheet etc were constructed. Duck droppings were
directly allowed to fall on pond water to promote
plankton growth to serve as fish feed. Low cost vermi
composting units were installed on the pond dykes
and rice straw, vegetable and other crops waste,
mixed weed, etc. were used for vermin composting.
Banana, areca nut, guava, Assam lemon etc. were
planted on the pond dyke and on the unused area
near the pond. Vegetables like bottle gourd, lablab
bean, laipatta etc. were cultivated on the pond
dykes, whereas crops like tomato and cole crops
were cultivated in nearby areas. Lime was applied
based on the pH of the water and the pond was
manured before stocking the fish fingerlings.
Fingerlings of catla, rohu, mrigal, silver carp, grass
carp and common carp were stocked at 10,000

Fig. 1.27: Performance of backyard poultry in Dhalai
district of Tripura

Fig. 1.28: Impact of backyard poultry on beneficiary income

Particulars Before After

No. of house holds Nil 325 (12 birds/farmer)

Variety introduced Nil Backyard poultry-‘CARI Nirbheek’ and ‘Gramapriya’

Production 60-70 eggs 160-180 eggs, average 2.0 kg bird

Increase in production NA Approximately 100 eggs /year

Total cost involvement (R) 75/- 310/- bird

Gross income (R) 350/- bird 1050/-

Profit/loss (R) Profit, 275/- Profit, 740/-

Increase in income — 338.71%

Increase in employment — 20%

Table 1.16: Cumulative production and income generated through rearing of backyard poultry in Dhalai district of Tripura
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numbers/ha in the ratio of 1.5:1.5:1.5:2:1.5:2,
respectively. During dry season, the water from pond
was used for life saving irrigation to crops,
vegetables and fruit plants. The fish based farming
system was established to conserve the rain water in
farm pond and utilizing it for life saving irrigation for
agri-horticultural crops. There was also effective
utilization of on-farm resources and their recycling to
reduce cost of production.

Duck farming was introduced in South Garo
Hills with pond based farming system and 100 units
of duck farming (10 ducks/ unit) were established.
Farmers’ net earnings from duck farming were
R 3,000/unit/year by selling eggs only.

A summary on introduction and income from
poultry interventions, as described in preceding
section, is given in Table 1.17

Sub project lead center Poultry

Breed No. of No. of Income / No. of Income / bird/ Income/
HH birds year, R birds/HH year, R HH / year, R

1 2 3 4=2/1 5=3/2 7=3/1

AAU, Jorhat Giriraja and Vanaraja 1110 55500 61605000.00 50 1110 55500

AFPRO, Guwahati Kroiler 161 6762 2212945.00 42 327 13745

Annamalai University, Broiler 788 15760 17178400.00 20 1090 21800
Tamil Nadu

BAIF, Pune NA 27 4320 219996.00 160 51 8148

BASIX, Patna Kroiler 481 9620 3992300.00 20 415 8300

BAU, Ranchi Grampriya, Vanraja and Red Divyayan 670 6700 3041800.00 10 454 4540

BCKV, Kalyani Vanaraja 167 3507 1336000.00 21 381 8000

BHU, Varanasi Nirbheek 130 1300 611780.00 10 471 4706

CIFA, Bhubaneswar CARI Devendra, Vanaraja and 1954 42988 21494000.00 22 500 11000
Rainbow rooster

CIRG, Mathura HITCARI, UPKARI, CARI Nirbheek, 400 8899 4644800.00 22 522 11612
CARI Devendra, Guinea fowl, Nacked
Neck, Kali Shyma and Devendra

CRIDA, Hyderabad Rajasree 653 6530 326500.00 10 50 500

CSAUAT, Kanpur CARI Shyama and Nirbheek 63 6300 951300.00 100 151 15100

GADVASU, Ludhiana Rhode Island Red 4 200 28000.00 50 140 7000

GVT, Ranchi Red Divyayan 381 6096 4572000.00 16 750 12000

ICAR NEH, Barapani Vanaraja, Kroiler, CARI Nirbheek, 2014 36252 27166846.00 18 749 13489
 Grampriya and Giriraja

ICAR RCER, Patna Grampriya and Vanaraja NA 500 45000.00 NA 90 NA

IGKV, Raipur Grampriya and Vanaraja 480 1300 2640000.00 3 2031 5500

IVRI, Bareilly Nirbheek / Shyama, Broiler and Grampriya 985 93000 88650000.00 94 953 90000

JNKVV, Jabalpur Krishna-J / hybrid  Kadaknath 500 3400 1230000.00 7 362 2460

KAU, RS, Wayanad Athulya 1050 6300 3704400.00 6 588 3528

MPUAT, Udaipur Nirbheek and Pratapdhan 2193 43860 14090000.00 20 321 6425

NBSSLUP, Nagpur Giriraja, Vanaraja, Kallinga brown, 138 8004 4595400.00 58 574 33300
Satpuda Deshi and Improved  Deshi

OUAT, Bhubaneswar Broiler 20 2000 23000.00 100 12 1150

RAU, Samastipur Vanaraja and Grampriya 311 NA 5675.00 NA NA 18

RVSKVV, Gwalior Kadaknath 162 16200 15250000.00 100 941 94136

SDAU, Sardar Krushinagar Rhode Island Red 139 3475 875700.00 25 252 6300

UAS, Bangalore Giriraja 34 510 170000.00 15 333 5000

UAS, Raichur Giriraja 240 2400 2664000.00 10 1110 11100

UBKV, Coochbehar Grampriya 355 1420 518300.00 4 365 1460

VPKAS, Almora Vanraja, Kroiler and Keystone 16148 161480 145332000 10 900 9000

Total 31758 554583 429175142.00    

Average/Consortia  1095 19124 14305838 37 551 16028

NA= Not Available

Table 1.17: Consortia wise coverage under poultry interventions
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1.23 Indigenous and improved chicken and duck
breeds reared in India-A review

A brief description of various poultry breeds
introduced in the area is given below:

1. Kadaknath: It is bred by the tribals in the
Jhabua and Dhar districts of western Madhya
Pradesh. ‘Kadaknath’ chicken is said to contain
many kinds of amino acids and vitamins and is a
powerful source of protein.  Day-old chicks are
bluish to black with irregular dark stripes over
the back. Adult plumage varies from silver and
gold-spangled to bluish-black without any
spangling. The skin, beak, shanks, toes and
soles of feet are slate like in colour. The blood is
darker than normal. The black pigment is the
result of melanin deposition. The average adult
body weight of cock is 1.5 kg and a hen is 1.0
kg. The annual egg production is 80.

2. Grampriya: ‘Grampriya’ is a crossbred chicken
developed by the Indian Government through a
Hyderabad-based All India Co-ordinated
Research Project. ‘Grampriya’ chickens have
been developed for backyard rearing. They
have a high favourability rating among farmers
in India. There are two varieties of ‘Gramapriya’:
white and coloured. The white variety is a good
egg producer whereas coloured variety is for
dual purpose and the egg number is less than
white variety.

3. Vanaraja: It is a dual type bird suitable for
backyard farming in rural and tribal areas,
developed by the Project Directorate on Poultry
(ICAR), Hyderabad. It is a multi-coloured bird
with attractive plumage. Its feather colour is
similar to local indigenous chicken. It has better
immune status against common poultry
diseases and is adaptable to the free range
rearing. ‘Vanaraja’ males attain moderate body
weight at 8 weeks of age under regular feeding
system. Average live body weight at marketing
age is 2.5-3.5 kg. The hen lays 160-180 eggs in
a laying cycle. Due to their relatively light weight
and long shanks, these birds are capable to
protect themselves from predators.

4. Kroiler or Multi colour birds: ‘Kroiler’ is a
multi-colour bird and is mainly for rural people. It
is prepared at a low cost and is a dual-purpose
breed. It is used for laying eggs and can be sold
for meat purpose also. It gives desi eggs and

meat. It has low input costs in terms of
medication, feed intake and accommodation,
hence bringing down expenditure and bringing
up more profits. Due to their low maintenance
cost ‘Kroiler’ birds are best suited for backyard,
free-range and organic farming.

5. CARI Nirbheek (Aseel Cross): It is a cross of
Indian native breed ‘Aseel’ with ‘CARl Red’.
Birds are active, large in built, pugnacious in
nature with high stamina and majestic gait. They
are able to save themselves from their
predators due to their fighting characters and
activeness and are adapted to all climatic zones
of the country.

 6. CARI SHYAMA (Kadaknath Cross): It is a
cross of ‘Kadaknath’ breed of Indian native
chicken with ‘CARl Red’. Birds have plumage of
various colours dominated by black. The skin,
beak, shank, toes and soles are dark gray
colour. The peculiarity of this bird is that most of
the internal organs show the characteristic
black pigmentation. Varying degree of blackish
colouration is also found in skeletal muscles,
tendons, nerves, meninges, brain and bone
marrow. The black colour of muscles and
tissues is due to deposition of melanin pigment
which causes an increase in protein and
decrease of fat and muscle fiber length. This
variety is ideally suited for rearing in tribal areas
due to preference for dark meat by the tribal
population.

7. HITCARI (Naked Neck Cross): As the name
indicates, neck of the birds is fully naked or only
a tuft of feathers is seen on the front of the neck
above crop. The resulting bare skin becomes
reddish particularly in males as they approach
sexual maturity. Trivandrum region of Kerala is
considered to be the homeland of naked neck. It
attains a body weight of 1005 g at 20 weeks and
sexual maturity at 201 days. The number of
eggs produced annually is 99. The egg weight
at 40 weeks is 54 g. Fertility % is 66 and
hatchability FES is 66 %.

8. UPCARI (Frizzle Cross): They are unique
scavenging type birds developed with native
breed base, having typical desi fowl look, better
tropical adaptability and disease resistance,
exceptional growth and production performance.
They are best suited for backyard system of
poultry production.
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9. CARI Devendra: ‘CARI Devendra’ is a
medium-sized dual-purpose bird, produced by
crossing coloured synthetic broiler line as male
line and Rhode Island Red as female line. It is
the most suitable bird for the Indian consumers
due to its attractive bright plumage colour. The
bird achieves moderate body weight at eight
weeks of age with economic feed conversion
ratio. The meat has lower carcass and
abdominal fat than broiler meat, which makes it
a consumer’s delight. ‘CARI Devendra’ is also
suitable for rural poultry because of its better
survivability and moderate egg production
ability.

23. Giriraja: It has a good size, well build
confirmation with handsome gait. Its colour is
similar to native breeds of chicken and
possesses capacity to adopt under any climatic
conditions. Egg and meat production is 3 times
more than native breeds. It does not need
extensive and systematic management. It has a
good disease resistant character.

24. Red Divyayan: KVK, Ranchi has developed a
cross breed; (cross of local breed with Rhode
Island Red) called ‘Divyayan Red’ (DR) which is
very popular in Jharkhand area. The average
weight of adult ‘Divyayan Red’ hen is 2 to 3 kg
and cock is 4 to 5 kg. The bird lays 150
eggs under village conditions against the local
birds laying only 50-60 eggs in a year and is
resistant to diseases.

25. Guncari: The ‘Guncari’ birds were developed
through selection and breeding program from a
wide base stock of indigenous Guinea fowl.
These birds are improved for high disease
resistance and have a better growth rate. Three
varieties of ‘Guncari’ birds viz. ‘Kadambari’,
‘Swetambari’ and ‘Chitambari’, are available for
commercial utilization. It is a hardy bird, suitable
for any agro-climatic condition. There is no
requirement of elaborate and expensive
housing. It has excellent foraging capabilities
and consumes all non-conventional feed not
used in chicken feeding. It is more tolerant to
mycotoxins. The hard egg shell provides
minimum breakage and long keeping quality.
Guinea fowl meat is rich in vitamins and low in
cholesterol.

26. Pratapdhan: MPUAT, Udaipur developed a
dual purpose variety for rural poultry which is 87

percent superior in adult body weight and 97
percent superior in egg production as compared
to the native breeds.

Duck rearing

Ducks are mostly aquatic birds, mostly smaller
than their relatives, the swans and geese and may
be found in both fresh water and sea water. Most
ducks have a wide flat beak adapted for dredging.
They exploit a variety of food sources such as
grasses, aquatic plants, fish, insects, small
amphibians, worms and small molluscs.

Ducks occupy an important position next to
chicken farming in India. They form about 10% of the
total poultry population and contribute about 6-7% of
total eggs produced in the country. Ducks are mostly
concentrated in the Eastern and Southern States of
the country mainly coastal region with non-
descriptive indigenous stocks, which however are
poor layers. Central Duck Breeding Farm under
Ministry of Agriculture, Government of India was
established in the year 1981 during the 5th Five Year
plan with technical collaboration of Government of
United Kingdom in order to introduce high yielding
variety of ducks for the benefit of farming community.
This farm had also imported meat variety ducklings
(VIGOVA SUPER-M) from Vietnam under bilateral
program between Government of India and Vietnam
during the year 1996.

Ducks have several advantages over other
poultry species, in particular their disease tolerance.
They are hardy, excellent foragers and easy to herd,
particularly in wetlands where they tend to flock
together. An added advantage is that ducks normally
lay most of their eggs within the three hours after
sunrise (compared with five hours for chickens). This
makes it possible for ducks to freely range in the rice
fields by day, while being confined by night.

A disadvantage of ducks (relative to other
poultry) is that, when kept in confinement and fed
balanced rations, high feed wastage occurs due to
the shovel-shape of their bill. This makes their use of
feed less efficient and thus their meat and eggs are
more expensive than those of chickens. ‘Khakhi’ and
‘Khakhi Campbell’ ducks were demonstrated under
NAIP. Brief features of the two birds are given below:

1. Khaki (Native egg type): Its body weight at 6th

week is 950 g. The mature body weight of male
is 1500 g and female is 1200 g. Its age at sexual
maturity is 18-20 weeks. It produces 220-230
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eggs per year. Egg weight is 65-70 g. FCR at 6
weeks is 3.28.

2. Khaki Campbell: Egg type parent stocks were
imported from United Kingdom. Originally bred
in England, this breed is derived from three
breeds: ‘The Wild Mallard’, ‘The Rouen’ and
‘The Indian Runner’. The female has an overall
khaki colour and the male has a bronze-green
head. The female is best known for her prolific
egg laying ability; with an average of 90 percent
(on a hen/day basis).These prolific layers can
give up to 300 eggs per laying cycle. These

birds are very much suitable for rural
development programs for sustainable
economical development in rural areas. Among
the egg laying breeds, ‘Khaki Campbell’ is the
best producer. Individual egg production of
almost an egg a day in this breed for well over
twelve months has been recorded. Flock
averages in excess of 300 eggs per duck per
year are not uncommon. ‘Khaki Campbell’
ducks weigh about 2 to 2.2 kg and drakes 2.2 to
2.4 kg. Egg weight varies from 65 to 75 gm.

❏❏❏❏❏
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2.0 Livelihood Improvement through

Goat based Interventions

Goats contribute to around 26.40% of the total livestock
population. The total number of goats in the country as
per 2012 Census is 135.17 million numbers. However,
the goat population has declined by 3.82% over the
previous census. Considering the vagaries of nature
that included droughts, floods, uneven distribution of
rainfall, crop production has its own uncertainties and
so is the income of most vulnerable section of the
society. Introduction and management of location
specific improved breed of goats provided a viable
alternative for livelihood. With limited investment and
low operational cost, goats give very high return and
also ensured adequate income during adverse climate
situation. Simple interventions brought a very visible
change in the mindset of the people of the selected
backward areas of the country. Under various
subprojects, 34960 goats, with improved management
practices, were introduced to 8,460 households for
the development of a livelihood model.

Consortia wise details on Goatery interventions

2.1 Goat Bank in Maharashtra (BAIF, Pune)

 With the objective of breed improvement of local
nondescript goats, 630 pure ‘Osmanabadi’ goats
were inducted. ‘Goat Bank’ approach was adopted for
sustainability. The goats were given to selective
participants with an understanding that they will give

one female kid born, to other non recipient family for
each goat they received and this cycle will go on. Goats
are prolific breeders with short gestation period; three
kiddings are possible in the period of two years.

With proper management practices of feeding,
deworming and weight monitoring, ‘Osmanabadi’
goats gain approximate weight of 15-18 kg at the age
of 12-15 months, as against 10-12 kg for local breed
at same age, Fig 2.1. Selling price realised was R 100/
kg live weight. Thus, ‘Osmanbadi’ goats gave better
returns, Table 2.1.

2.2 Intervention on goats in Raebareilly and
Barabanki districts of Uttar Pradesh-a success
(Indian Veterinary Research Institute, Rae
bareilly)

Baseline survey of the area revealed that the
goats found in the area were non-descript, with mixed
features and low productivity. The milk yield of the
goats ranged between 200-300 ml/day. Most of goat
keepers kept 3-6 goats, with an average flock size of
3.2 in Barabanki and 2.8 in Raebareilly district.
Housing space for goats was highly inadequate and
so goats were kept in human dwellings. The kid
mortality was high due to lack of health measures on
account of negligence among the goat keepers.
Under extensive management system, goat keepers
were earning R 800-1,500 per goat/ year and mostly
sold their goat at the doorstep through middlemen.
Males were mostly castrated as castrated male got
better price and were managed easily in group
grazing and housing.

Four hundred forty eight high potential ‘Barbari’
and ‘Sirohi’ goats were provided to more than 150
beneficiaries belonging to landless, small and
marginal categories in Barabanki and Raebareilly
districts to ensure their livelihood. Seventy four high
quality breeding bucks of ‘Barbari’ and ‘Sirohi’ breeds

Fig. 2.1: Introduction of ‘Osmanabadi’ goats in project area
in Maharashtra

Number of Total Number of kids of Average Income / Income/
HH benefited  improved breed born Number/ HH animal (R) unit(R/annum)

1353 3284 3 2,400/- 7,200/-

Table 2.1: Performance of ‘Osmanbadi’ goats in project area in Maharashtra
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were provided among the farmers to improve the
existing non-descript goats in Barabanki and
Raebareilly districts, Fig. 2.2. With the intervention of
this project, the goat keepers in the adopted areas
were sensitized for supplementary feeding and health
care of their goats.

gross income from non-descript goats under
extensive management system was R2,465 per goat
per year, Table 2.2. Overall income per ‘Sirohi’ goat
was R4,000 per year through sale of milk and kids and
net profit per goat was R 2925, which was 28% higher
than non-descript goats. The study suggested that the
grading-up, strategic feeding and health care were
necessary to increase productivity of goats.

Impact of Activities: The crossbred kids born
using ‘Sirohi’ bucks attained higher body weights,
(18- 20 kg), as compared to non-descript kids (15-17
kg) at the age of one year. The ‘Sirohi’ goats produced
milk 0.8-1.8 lit/d with a lactation length of
6-7 months under field conditions. Some (12%) goat
keepers sold the surplus goat milk @R12/litre to
sustain their livelihood. Few farmers from both the
districts are keen to start goat rearing on commercial
lines. Goat + rural poultry + fruit or vegetable crops
emerged as a successful Integrated Farming System
model for landless, marginal and small farmers in this
region. This model is fit for earning livelihood with
limited resources.

2.3 Integrated Goat + Vegetable / Floriculture / Millet
Farming in backward districts of Tamil Nadu
(Annamalai University)

This technology was demonstrated by
Annamalai University led consortia in upland clusters
of backward districts of Tamil Nadu. Under traditional
mode, farmers reared goats exclusively on herbs and
vegetation available on social and ranching sites. In
this intervention, farmers were trained to rear goats,
allowing them to graze on weed vegetation (mostly
perennial grasses like Cynodon dactylon and sedges
like Cyperus rotundus) that predominate  the cropped
lands during off-season. Simultaneously, collecting
the goat manure during off-season and incorporating
it for  the crops  (millet  /  vegetable /  flower  crop)

Fig. 2.2: ‘Sirohi’ Goats introduced in Barabanki
district of Uttar Pradesh

The average age at first kidding, milk yield per
day and body weights at 12 months of age of ‘Sirohi’
goats were 18.5±0.7 months, 705±25 ml and
22.50±0.72 kg in Barabanki district. Corresponding
values for non-descript goats were 16.2 ±0.6 months,
510±22ml and 16.6±0.34 kg. The corresponding
values in ‘Sirohi’ goats were 19.7±0.83 months,
710±21 ml and 19.5±0.63 kg, respectively in
Raebareilly district and in non-descript goats were
16.6±0.66 months, 490±18 ml and 15.7±0.25 kg,
respectively. Average mortality in young kids (up to 3
months of age) was 16.4%, which varied from 5–24%
over households; however, mortality in adult was
8.4%. More than 90% goats for meat were sold by
goat keepers at their village to the butchers. Average

Table 2.2: Outcome of goat interventions in Barabanki and
Raebareilly districts of Uttar Pradesh

Parameter Pre Post
Intervention Intervention

(2008-09) (2009-14)

Average flock size 3.4 5.0

Number of Breeding Bucks 12 49

Body weight at 6 months 8.4 12

Milk yield per day (ml) 502 705

Lactation period (days) 102 142

Goat mortality (%) 14.7 8.4

Price of adult Male (R) 2400 4400

Price of adult Female (R) 2200 4000

Gross Income per Goat (R) 2300 4300
Fig. 2.3: Goat rearing in integrated farming mode
by farmers in backward districts of Tamil Nadu
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during  the rainfed  seasons  greatly  complimented
the crop by virtue of improved  organic matter, soil
nutritional status, pest, disease and weed control
(through depletion of soil weed and  suppression of
alternate weed hosts for  the pest  and diseases). This
greatly helped in the control of perennial weeds.
These goats (reared @ 4/acre or 10/ha) were fed with
tree loppings and other freely and easily available
forages during the cropping season. Early sexual
maturity, low age at first kidding (10-14 months) and
multiple births in well managed goats contributed for a
rapid rise in goat population, in the area, Fig. 2.3.

2.4 Breed improvement of goats in backward
districts of Rajasthan

The four backward districts of Rajasthan had
large number of non-descript desi goats. In these
districts, the livelihood of landless and marginal
farmers is dependent on goat rearing. However, due
to low productivity, income from goats was low. With
an aim to enhance income through improvement of
local breed of goat, 288 bucks of ‘Sirohi’ breed were
provided as community input, Fig. 2.4.

kids) were provided to landless/BPL/Widow families
to ensure their livelihood. Due to this intervention,
livelihood of widows has been ensured and they are
getting an average income of R16,000/- per year from
goat rearing, Table 2.3. Number of goats in their herd
has also increased to 5-8 goats and kids.

Fig. 2.4: Introduction of improved ‘Sirohi’ goats and bucks
in Rajasthan

As a result; more than 14,000 progenies of cross
breed goats are visible in the project area. The ‘Sirohi’
breed gave higher milk, increased weight and
twinning as compared to local breed. In Jhadol
cluster, from 16 breeding bucks, 2,298 progenies
were reported. Farmers are getting good income by
sale of ‘Sirohi’ breed males (R 3,000-7,000/- from 9 to
12 months old male). Within 2-3 years, maximum
goats in the operational area will have ‘Sirohi’ breed
characteristics. Farmers have started castration of
local male kids. Further, 136 goat units (2 goats + 2

Table 2.3: Income from goat units (2+2) in backward districts
of Rajasthan

Cluster No. of BPL/ Average  Annual
Landless/  Milk yield Income
Widows  (litres/day)   (R)

Dungarpur 35 3.5 15,000

Garhi 31 4.0 16,500

Talwara 28 4.2 17,000

Abu Road 21 3.7 16,000

Pindwara 21 3.8 16,000

Average - 3.84 16,100

2.5 Upgradation of local goats with ‘Osmanabadi’
bucks in Bidar (Krishi Vigyan Kendra, Bidar)

In Bidar district, 480 ‘Osmanabadi’ does and 240
‘Osmanabadi’ bucks were introduced to 24 livelihood
groups at the rate of 2 does per member and one buck
per group. The breeding bucks were managed by the
livelihood group members on a rotation basis. Thus,
the 24 livelihood groups acted as focal breeder group
for ‘Osmanabadi’ breed of goats in the project area,
Fig 2.5. As on date, the focal breeder groups supplied
480 ‘Osmanabadi’ bucks to the other goat rearers in
the project area, for upgrading about 8,880 goats of
370 goat rearing households. It generated an income
of .1,35,000/- (including asset of goats) for the 240
focal breeder group members and .40,000/- for the
rest of the goat rearers (372 households).

Fig. 2.5:  Introduction of ‘Osmanabadi’ goats in
Bidar district of Karnataka
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2.6  Integrated goat rearing with improved
management practices in Bundelkhand (CIRG,
Mathura)

These interventions were implemented in
Mahoba and Hamirpur districts of Bundelkhand
region in Uttar Pradesh:

(i) Distribution of high potential pure-bred
goats: Nine hundred nine high potential and
pure-bred goats (‘Sirohi’ and ‘Jakhrana’) were
provided to 364 poor beneficiaries belonging to
landless, small and marginal farmers and farm-
women, Fig. 2.6. The milk yield of these goats
was recorded to range from 78 to 164 litres/
lactation with an average of 105 litres, which was
116% higher over base line value of 49 litres. The
body weight of kids at 9 months of age born from
these goats varied from 16 to 23 kg with an
average of 18.2 kg.

inspired and supported for the establishment of
kids nursery farm. Fifteen kids from pure-bred
and high yielding ‘Bundelkhandi’ goats are
maintained with this NGO farm in Mahoba.

 (iii) Prophylactic interventions: More than 11,421
goats were vaccinated and 10313 goats were
dewormed, Fig. 2.7. Different types of goat
feeders (80) for different flock sizes were
distributed to the beneficiaries, to enhance the
supplementary feeding and to minimize the
concentrate and green /dry fodder wastage.

Fig. 2.6: Distribution of pure-bred and high
potential goats and buck in Bundelkhand region

(ii) Distribution of high genetic potential and
pure-bred breeding bucks: Fifty two superior
adult breeding bucks of ‘Jakhrana’, ‘Sirohi’ and
‘Bundelkhandi’ breed of goats were provided to
51 beneficiaries of 16 villages, to replace the
non-descript goat by pure-bred. These bucks
have served more than 1102 females during the
period from 2011-13. Body weight of kids born
from such bucks at later ages (9 months) also
was significantly higher (17.6±2.4 kg) than those
kids which born from non-descript goats
(13.8±1.9 kg). To cater the breeding buck
requirement in the region, two goat keepers with
large flock (100 goats) and one Mahoba based
NGO, namely Kriti Saudh Sansthan, were

Fig. 2.7: Goat vaccination and deworming
camps in Bundelkhand area

(iii) Treatment of sick animals: Treatments were
provided to 677 goats for different diseases
through the call of goat keepers and under health
camp programs. More than 565 goats, belonging
to 312 farmers, survived after treatment.
Necessary medicines were also provided during
the course of treatment. It has built the
confidence and faith of goat keepers in project
staff, besides saving of R 14,12,500/-, i.e. @
R 2,500/goat. During these camps, goats were
also diagnosed for pregnancy and tips were
provided for successful kidding and post
pregnancy care of kid and their dam.

(iv) Supplementary feeding of concentrate
ration: More than 580 quintal pellet (adult) and
mash (kids) concentrate ration was provided to
595 project beneficiaries, Fig. 2.8. Feeding of
concentrate ration @250 gm/day, during
lactating period, increased the milk yield of goat
by 20 to 64%, with an overall average of 39%, i.e.
16.5 litres above baseline value. Feeding of
concentrate has also increased the body weight
of kids in flock from 13.5 kg (before concentrate
feeding) to 17.6 kg at 9 months of age. Moreover,
goats provided concentrate ration had prolonged
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lactation period by 20-30%, reducing/shortening
of kidding interval, morbidity and mortality. Three
hundred eighty six kg mineral mixture was
distributed to 329 goat keepers to strengthen
immunity, health, fertility and productivity of goats.

with them. It was observed that morbidity
decreased by more than 35% in such shelters, as
compared to other goat keepers. With this
introduction of goat sheds, number of goats
housed in human dwelling or with large ruminant
has also decreased by 12 and 7%, respectively.

(vi) Organized Marketing and Insurance of goats:
Majority of goats (80%) were sold to inherent
traders, who visited villages at fixed intervals.
The butcher assumed the body weight on the
basis of physical appearance and mostly
provided rate of R 80-100/- per kg live body
weight. Liasioning of goat keepers of all adopted
villages were made with “Sir Tata Trust” through
Kriti Saudh Sansthan (an NGO) and they are
providing price at R 150/- kg live body weight.
Goat keepers were also sensitized for insurance
of their costly goats and breeding bucks. More
than 106 goat keepers, in the history of
Bundelkhand, have for the first time insured their
goat.

(vii) Introduction of package of improved
management practices: Goat keepers, by one
to one interaction and kisan gosthies, were
imparted knowledge on scientific goat farming.
As a result, more than 70% people discontinued
breeding from stray buck, retaining of a buck for a
long period (4-6 years) in the same flocks,
avoided selection of buck from own flocks,
putting high breeding load on buck (1:100) and
breeding of yearlings (>25%) at early ages (8-10
months), breeding of their goat round the year.
Presently, maximum kidding of goat is occurring
in the favourable seasons (autumn and spring).
Adoption of supplementary feeding to advance
pregnant goat has increased from 4 to 32%
among goat farmers.

(viii) Goat Cooperatives: Poor households of both
adopted districts were motivated to integrate and
pool their resources for setting up a commercial
goat farm. Fifty poor households (both from
adopted and non-adopted villages of Hamirpur
district) established a “Goat Cooperative Farm”,
initially with 250 goats, in the year 2010. NAIP
has provided all kind of technical support,
vaccination, deworming and breeding bucks for
their proper growth to create a favourable
environment for linking goat farmers with the
market, in coming period.

Fig. 2.8: Distribution of concentration ration
and mineral mixture in Bundelkhand area

(v) Low cost goat shelter: Traditional goat shelters
were very poor in design, leading to high
morbidity, mortality and poor productivity. Forty
one low cost goat shelters cum houses were
designed and constructed for poor people on
cost sharing basis in 7 villages to popularize
proper low cost goat housing, Fig. 2.9. Later on,
many goat farmers adopted these models with
modifications as per space and budget available

Fig. 2.9: Construction of low cost goat
shelter in Bundelkhand area
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Prophylactic measures and simple breeding
(buck and pure-bred females), feeding (green fodder
and concentrate mixture @ 250 g/day during critical
stages/ages/conditions) and package of management
practices has made great impact on goat survivability
(>250%), increase in body weight (140%), and milk
yield (>100%). These interventions have motivated
large number of farmers from selected and non-
selected villages for their adoption. The adoption level
of introduced interventions, however, still has large
scope for improvement i.e. majority of goat keepers
did not feed concentrate ration to goat.

Due to adoption of improved management
practices, the goats attained 140% additional body
weight, over baseline, from a unit of 5 adult female
and additional milk yield of 34 litres, Table 2.4. Project
beneficiaries, with the adoption of improved
management practices and supply of critical inputs,
have earned an additional income of R18,300/year
over baseline value. In addition, increase in body

weight of kids and milk yield of doe’s, as well as
superior germ-plasm (progeny) of ‘Jakhrana’ and
‘Sirohi’ breed, fetched better (15-20%) price. Kidding
interval and abortion rate also decreased by 20 and
50% with the adoption of introduced package of
management practices. Goat based interventions and
activities are providing employment to households, to
the tune of 90 to 365 days, with an average of 182 days/
year. However, availability of vaccines and maintenance
of cold chain at village/block/tahsil is a problem and
needs to be addressed by suitable agencies.

2.7 Improved goat rearing in North-East Hilly (NEH)
Region (ICAR Research Complex for NEH
Region, Barapani)

Goat is considered as poor man’s cow. Goat
rearing, however, was not very popular in the project
villages in NEH region. But, considering the suitable
soil and climatic condition, ICAR had taken an
initiative to popularize the goat husbandry in the target
area for livelihood improvement. A small goat
demonstration unit was established with the aim of
studying the adaptability at hilly agro-climatic region,
Fig. 2.10. ‘Assam Hill’ goats (10 numbers) were
provided and maintained at low cost bamboo house
under semi-intensive system.

Table 2.4: Impact of improved goat intervention on income of
project beneficiaries in Bundelkhand area (Uttar Pradesh)

Parameter Before After
intervention intervention

Adult goat flock size 5 5

Multiple births (%) 20 45

Survivability (%) 74.5 90

Kids available up to 4.2 6.5
one year

Body weight at 16.6 24.0
12 months (kg)

Income from sale of kids 10,458 25,056
@ R160/kg live weight

Total milk yield/goat/year 49 83.5

Surplus milk yield (l) 3 37.5
(sold/ consumed)

Income from milk @ Fed to 3,750
R20/litre kids

Total gross income (R) 10,458 28,806

Operational cost (R) 3,700 @ 5,100 @
per year 740/goat 1,020/goat

Net gross income (R) 6758 23,706
per year

Additional income (R) - 18,348

Additional income - 3,670
(R per goat)

Gross income/goat 2,092 5,761
(R per goat)

Net income (R per goat) 1,352 4,741

Fig. 2.10: Improved goat shed in NEH region

The goats were allowed for grazing daily at day
time and minimum home-made concentrate
supplements were given depending on locally
available cereals viz., broken rice or maize. The
survivability was 80 percent during first year of the
study period. The family labour was used for routine
operation in goat unit. Twelve kids were born at the
end of the year and were maintained for another 7-8
months for maturity. Later on, 6 kids were sold in the
market @ R 2,000 per animal and farmers earned
R 12,000 and another six goats weighing average
10.5 kg were consumed at home on different
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occasions. Thus, besides additional income, the
beneficiary farmers got about 63 kg goat meat @
R 250/- per kg, having market value of R 15, 750/- for
domestic consumption. Presently, the farmers are
maintaining a stock of 10 goats, comprising of 4 male,
4 female and 2 kids, with stock value approximately
R  35,000/-. Thus, the total income was estimated at
R  62,750/-. The net return was R 42,750/- in the span
of two years. The demonstration unit created
awareness about the feasibility of goat rearing as
alternate livelihood option for generating additional
income and nutritional security. Net income from the
goat units are given in Table 2.5.

the crossbred kid (‘Black Bengal’ x ‘Beetal’) obtained
was higher in comparison to ‘Black Bengal’ kid. The
body weight of one year old cross breed was 18-20
kg, which was higher than the native ‘Black Bengal’
goats (10-12 kg). This gave a direct income from 6-8
kg meat in similar condition. It was observed that
farmers had additional income of R7,280/year by
maintaining three female ‘Black Bengal’ goats.

2.9 Interventions on introducing superior breed of
goats, nutrition and disease management in
West Bengal (BCKV, Kalyani)

Introduction of pure breed of ‘Black Bengal’ goat
and improved veterinary health care services on
nutrition and disease management were the key
interventions in West Midnapore Purulia and Bankura
undertaken by BCKV, Kalyani led consortia. These
goatery interventions have resulted in an increased
body weight of goats, more number of kids/goat/year
and an increase in yield, Table 2.6.

Table 2.5: Net income from the goats in NEH region

Year No. of Net income
units (s/unit of 2 does)

2008-09 208 4,658

2009-10 267 5,147

2010-11 284 5,874

2011-12 324 6,148

2012-13 376 6,800

2013-14 402 7,248

2.8 Introduction of ‘Beetal’ Bucks in backward
districts of Jharkhand (BAU, Ranchi)

Most of the farmers in the project area Dumka
and Jamtara districts kept ‘Black Bengal’/ ‘Desi’ goats,
which were smaller in size and low in meat
production. Aimed at genetic improvement (up
gradation) of the ‘Desi’ /’Black Bengal’ goats, one
‘Beetal’ buck was introduced in each village of project
area, Fig. 2.11. It was found that the body weight of

Fig. 2.11: ‘Beetal’ Bucks in Jharkhand

Table 2.6: Outcome of goat interventions in backward districts
of West Bengal

Parameter Baseline Current increase
(Breed: Produc- Produc- % in yield
‘Black Bengal’) tion tion

Mean weight 7-9 kg at 10-13 kg at 44%
8-9 months 8-9 months
of age of age

Kidding 1 no. of 1.8 no. of 80%
capacity kids/goat/ kids/goat/

year year

Cluster specific livelihood models with goatery as
one of the component have also been developed by
the consortia. Integration of goat (5 female ‘Black
Bengal’ goats) with rice based cropping system and
backyard vegetable was recommended for marginal
farmers (0.57 ha) and landless people, respectively in
Midnapore district (West Bengal) with an income of
R41,000 and R31,000 per year, respectively.

2.10 Introduction of diversified goat farming system
at Mewat (CCS HAU, Hisar)

Under diversified farming system, goat farming
was introduced with 50 farm families in five villages of
resource poor Mewat district, having poor availability
and quality of water. Each family was provided a unit
of 3 goats: bucks of improved breed ‘Sirohi’, ‘Jakhrana’
and ‘Totapari’ were given. Health care facilities were
provided in 7 camps, in which 257 animals were
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dewormed and 361 animals were vaccinated.
Besides this, for better nutrition, mineral mixture for
goat was provided. For improvement of goat, two
NAIP Farmers as service providers, delivered service
of improved breed bucks of ‘Totapari’, ‘Sirohi’, and
‘Jakhrana’ to the goat owner of these villages and
other nearby villages, Fig. 2.12.

sale of goats. In order to make available sufficient and
good quality fodder and with a view to attain better
animal heath and productivity, improved varieties of
fodder crops viz. sorghum: 615 demonstrations (154
ha), cowpea: 36 demonstrations (14ha) in Kharif, oats:
120 demonstrations (19 ha) and berseem: 200
demonstrations (40 ha) in Rabi, were introduced in the
project area. The intervention of fodder crops resulted
in 6.5-7.0 litre increase in milk yield per animal and
R 5,240-9,170/- gain to gross income per animal/
annum. Besides this, 6080 multipurpose trees
yielding fodder and fuel were planted on farm
boundaries and farmers field, which will benefit the
farmers on maturity.

Under upgrading activities of local goats, kids
born of local ‘Totapari’ does from ‘Sirohi’ bucks were
observed with exceptionally good growth, weighing
about 26 kg in 6 months. To test the finding, 5
progressive farmers were selected. They were given
2 ‘Totapari’ does each with a ‘Sirohi’ buck. One of the
farmers in ‘Jharpadi’ was also given a ‘Totapari’ buck.
In 2013-14, a study was conducted by designing the
cross ‘Totapari’ doe x ‘Sirohi’ male and ‘Totapari’ male
x ‘Sirohi’ doe. To make the study more authentic and
justified, a farmer from non-adopted village was also
included.  The kids born of the crosses were observed
for their growth. The weights recorded for the kids
born of crosses were as shown in Table 2.7. It was
observed that the growth rate of kid born of ‘Sirohi’
buck x ‘Totapari’ doe was remarkably better than the
growth of kids born of ‘Sirohi’ doe and ‘Totapari’ buck
and also from kids born from ‘Sirohi’ parentage. At the
age of 3 months, ‘Sirohi’ buck x ‘Totapari’ doe kids
were recorded with average 17 kg weights (male)
which was about 4.5 kg more than the reverse cross
and kids born of ‘Sirohi’ parentage.

Fig. 2.12: Breed improvement by providing
elite buck service in Mewat district of Haryana

They have provided service to 756 goats and
now with the second generation bucks, the region has
became a hub of improved goats. This intervention
has resulted into increased kidding rate, improved
milk yield and thereby has increased the family
income. The farmers are earning R 8,000-11,000/- by

Table 2.7: Age wise growth performance of kids born of ‘Sirohi’ x ‘Totapari’ (Crosses)

‘Sirohi’ male x ‘Totapari’ female                              Weight of kids in kilograms

Male 2.83 (4) 5.95 (4) 8.13 (4) 17.0 (2)

Female 3.01(6) 5.80 (2) 7.86 (3) 14.5 (4)

‘Totapari’ male x ‘Sirohi’ female

Male 3.54 (4) 5.90 (3) 7.23 (3) 12.6 (2)

Female 3.1(3) 5.80 (3) 6.95 (2) 11.8 (2)

‘Sirohi’ male x ‘Sirohi’ female

Male 2.62 (15) 4.93 (12) 6.80 (8) 12.51 (11)

Female 2.53 (13) 5.14 (11) 6.19 (11) 12.4 (9)
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2.11 Livelihood improvement of rural poor in
Hardoi and Fatehpur (Uttar Pradesh) through
goatery interventions (CSAUAT, Kanpur)

Distribution and creation of a unique goat
revolving system in the villages was demonstrated as
a livelihood option in disadvantaged districts of Uttar
Pradesh involving 364 poor women, especially
landless, widows and those below poverty level. They
were provided one ‘Barbari’ goat each for increasing
their income and work during leisure time. This
intervention resulted in an income of R 5,100/year/
goat. Over 1000 kids are presently visible in
the cluster areas, out of which 600 kids have been
given to neighbouring villagers under the revolving
programme.

Further, demonstrations on goatery interventions
through subproject activities indicated that total
expenditure, total income and net income obtained in
1st seven months from one goat rearing were R 4,375,
R 4,800 and R 425, respectively. After this, on each
7 months interval, R 3,025/- was obtained as a net
income and this will continued up to 35 months.
Beyond this, the goats became unproductive and
were sold for additional income of R 3,000/- (Table
2.8). Also, twenty personnel were trained as service
providers, under the subproject activities.

2.12Goat farming under stall-fed conditions
with limited grazing in Punjab (GADVASU,
Ludhiana)

Production of black goats with better productive
and reproductive performance was identified as one
of the interventions to be implemented in Hoshiarpur

district of Punjab. In the target district, most of the
goat farmers were maintaining their goats under
extensive farming or grazing system, Fig. 2.13.

Table 2.8: Total expenditure and income from goat rearing in Hardoi and Fatehpur districts of Uttar Pradesh

Particulars                   Amount (R)

Expenditure 1st7 months 2nd7 months 3rd7 months 4th7 months

Pregnant adult goat -01 2600 - - -

Feed materials (500 gm, 20 kg, 1575 1575 1575 1575
dry bhusa, green fodder etc)

Medicines/vaccination 100 100 100 100

Others 100 100 100 100

Total expenditure 4375 1775 1775 1775

Income

02 adult kids (Rs 1500/kid) 3000 3000 3000 3000

Milk 90 litres (Rs 20/litre) 1800 1800 1800 1800

Total income 4800 4800 4800 4800

Net income 425 3025 3025 3025

Fig. 2.13: Goats in Extensive Farming System at
GADVASU, Ludhiana

Due to protected forest areas, farmers were
facing many problems from the forest departments.
Furthermore, due to lack of scientific knowledge in
terms of feeding, the farmers were not adopting any
supplementary feeding of concentrates, leading to
poor growth with high mortality. Therefore, goat
production under intensive or stall-fed conditions
along with improvement of non-descript goats of the
area was undertaken by NAIP sub-project, Fig. 2.14.

For rectification of identified constraints, ‘Beetal’
goat was selected. ‘Beetal’, a prolific and easily
adaptable goat breed under stall-fed conditions is
predominantly found in Gurdaspur, Amritsar and
Ferozepur districts of Punjab. This is the second
largest goat breed of India and being extensively used
for upgrading of local goats in various states of India.
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Sixty two goat farmers of the area were trained
for goat production under stall-fed conditions. In order
to achieve greater success, live demonstrations for
goat production under stall-fed conditions were given
at University Goat Farm. Eight beneficiary goat
farmers were identified on the basis of their
experience and interest. In order to improve the
germ-plasm and performance of local goats;
17 proven ‘Beetal’ Bucks, weighing 65-70 kg, from
University Goat Research Farm were transferred to
these beneficiary farmers.

Mirzapur districts of Uttar Pradesh, as the area being
mostly rainfed with good forest cover and is
dominated by marginal and small farmers.  However,
the local breed available to the farmers is not
productive both in terms of milk as well as meat.
Therefore, with the view to improve the productivity of
local nondescript goats by improving the breeds
through ‘Barberi’ bucks, 25 bucks obtained from
CIRG, Mathura were distributed among the
beneficiary farmers having 5 to 7 goats during 2009-
10. Farm households having the possession of
‘Barberi’ bucks contributed one third of the price to
sustainable fund and it was made sure that they will
provide the service of bucks on nominal charge of Rs
5 to 10 to other non recipient family. Data presented in
Table 2.9 indicates that during four years period
(2009-10 to 2013-14) 172 kids of improved breed i.e.
‘Barberi’ cross bred were produced, Fig. 2.15.

Fig. 2.14: Goat production under intensive
system and improvement of non-descript goats
at GADVASU, Ludhiana

Till date, 28 black kids (16 male and 12 female) of
improved type were produced. About 14 pregnant
females are supposed to produce more kids very
soon. The birth weight ranged between 2.00-2.50 kg
with an improvement of about 28 per cent over
baseline value. Weaning weight ranged between
8.00-10.0 kg and improvement of about 63 per cent
over baseline value was recorded. Post-weaning
growth rate in kids sired by University bucks was also
higher than those kids sired by local bucks. The
weight of female kids sired by ‘Beetal’ bucks was
18-20 kg at 9 months

The black male kids of 2-3 months age were in
high demand in the area for sacrificial purposes and
they were sold at a premium price of R 2,500-3,000
per kid. Therefore, awareness among both beneficiary
as well as non-beneficiary farmers had been created
that in future ‘Beetal’ goats could be used for
production of black goats.

2.13Improving the productivity of goats through
breed improvement in Vindhyan region of
Uttar Pradesh (BHU, Varanasi)

Goat rearing is common in Sonbhadra and

Fig. 2.15: Improved breed of goats produced by
cross breeding in Vindhyan region of Uttar Pradesh

This could be attributed to shorter gestation
period and more number of kids/kidding.  Better
adaptation of ‘Barberi’ bucks was observed in
Sonbhadra district. Improved cross bred goats in all
the clusters recorded over 140% enhancement of
milk productivity as compared to respective baseline
value with overall average of 163%.

Similarly, good improvement in the body weight
of one year old male was noticed. As compared to the
baseline value of one year old local buck, improved
breed of the same age registered 24.1% - 30.9%
higher body weight in different clusters.  Through the
improvement in both milk and meat productivity of
‘Barberi’ cross bred improved herd, the household
income increased by R 3,042/- to R 3,476/- in different
clusters. This shows that this dual purpose ‘Barberi’
buck is effective in enhancing the income of farm
households rearing goats in Vindhyan region.
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  One of the very interesting observations was
that the tribal people of cluster I in Sonbhadra district
started giving improved ‘Barberi’ cross breed goats as
special gift to brides in marriages. This is helping in
the dissemination of improved breed to distant places
beyond the cluster.

2.14 Impact Study of selected subprojects on
goatery

2.14.1 Impact study of subproject in Uttar Pradesh

Under “Goat husbandry based integrated
approach for livelihood security in disadvantaged
districts of Bundelkhand region”, Lead Centre: CIRG,
Mathura targeting districts Mahoba and Hamirpur, the
study was conducted by PwC, an independent
consultant. The major findings were as follows:

“High potential pure-bred goats were introduced
among 364 beneficiaries in the districts of Mahoba
and Hamidpur districts of Bundelkhand region of
Uttar Pradesh. All beneficiaries selected for project
intervention belonged to landless, small and marginal
farmer’s category, including farm-women. The total
female labour engaged was found higher in case of
treatment group of farmers. Per day labour charge for
male was R 150/- and R 100/- for female. Total cost of
goat farming was R 78,656/- in case of treatment group
and R 21,660/- in case of control group. The project
beneficiaries of the treatment group realized higher
level of net income per unit of goat (R 4,375.55)
compared to control group (R 2,942.67). Similarly,
benefit cost ratio was also found higher among treated
group of farmers (1.38) compared to controls (1.15)”.

2.14.2 Impact study on goat raising in Dhalai
district of Tripura

Under the subproject “Livelihood Improvement
and Empowerment of Rural Poor through Sustainable
Farming Systems in North East India”, Lead Centre:
ICAR Research Complex for NEH Region, Barapani,
the study was conducted by PwC, an independent
consultant. It indicated a B: C ratio of 1.29. Farmers
adopting goat rearing technology were observed to
have accrued higher output, compared to that
achieved by the control group.

2.15 Summary of goatery interventions under
subprojects

A brief summary of income generated from goat
interventions by various consortia is given in Table 2.10.

2.16 Indigenous and improved goat breeds of
India-A review

A brief review on the breeds covered under NAIP
subprojects is given below.

1. Jamunapari: The ‘Jamunapari’ breed is native
to the north-west arid and semi-arid regions of
Etawah district in Uttar Pradesh, although they
are currently found in a number of states, from
Assam and West Bengal in the East, to
Uttarakhand and Jammu and Kashmir in the
North, Madhya Pradesh, and Jharkhand in
Central India, and Karnataka in South. They are
considered the largest and most elegant of the
long legged goats of India. Kidding occurs once
a year resulting mostly in single births and at

Table 2.9: Effect of improved breeding of local goats through ‘Barberi’ bucks on the yield of improved cross breed and
household income

Item Cluster I Cluster II Cluster III Total/
Myorepur Pahari  Madihan Mean

 (Sonbhadra)  (Mirzapur) (Mirzapur)

Distribution of  ‘Barberi’ bucks 9 8 8 25

No. of households 9 8 8 25

Improved kids Produced (No.) 76 54 42 172*

Milk yield (l/day): local breed 0.16 0.13 0.18 0.16

Milk yield (l/day): improved breed 0.40 0.41 0.44 0.42

Body weight of 1 year old male (kg): 11.2 11.9 11.3 11.5
local breed

Body weight of 1 year old male (kg): 13.9 14.6 14.8 14.4
improved breed

Increased household income over 3476 3208 3042 3242
local breed (R/HH)
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Table 2.10: Consortia wise coverage and income under goatery interventions

Sub project Lead Center Goatry

Breed No. of No. of Income / No. of Income / goat Income / HH /
HH goats  year, R goats /HH / year, R / year, R

1 2 3 4=2/1 5=3/2 7=4*5

AFPRO, Guwahati Black Bengal goat 39 78 117000 2 1500 3000
and Beetal buck

Annamalai University, NA 500 1000 5000000 2 5000 10000
Tamil Nadu

BAIF, Pune Osmanabadi 1353 4059 9741600 3 2400 7200

BASIX, Patna NA 64 NA NA NA NA NA

BAU, Ranchi Black Bengal goat 607 1400 6828750 2 4878 9756
and Beetal buck

BCKV, Kalyani Black Bengal 99 545 990000 6 1817 10902

BHU, Varanasi Barberi bucks 25 25 81050 1 3242 3242

CCSHAU, Hisar Jharpadi, Singhalhedi, 27 104 415800 4 3998 15992
Maroda, Totapari,
Sirohi and Jakhrana

CIRG, Mathura Bundelkhandi, 364 909 5177172 2 5695 11390
Jakhrana and  Sirohi

CSAUAT, Kanpur Barbari goat 364 364 1856400 1 5100 5100

GADVASU, Ludhiana Beetal goat 14 420 NA 30 NA NA

GVT, Ranchi Black Bengal 44 132 220000 3 1667 5001
and Beetal

ICAR NEH, Barapani Black Bengal goat 402 804 2914500 2 3625 7250

ICAR RCER, Patna Black Bengal 72 139 417000 2 3000 5792
buck and goat

IGKV, Raipur Jamunapari 112 91 815808 1 8965 8965

IVRI, Bareilly Barbari and Sirohi 150 448 1792000 3 4000 12000

KAU, Regional NA 140 140 3093300 1 22095 22095
Station, Wayanad

MPUAT, Udaipur Sirohi 136 544 2079168 4 3822 15288

NBSSLUP, Nagpur Osmanabadi 80 1120 974812 14 870 12180

OUAT, Bhubaneswar NA 54 108 81000 2 750 1500

RAU, Samastipur Barbari, Beetal 311 311 1699615 1 5465 5465
and Black Bengal

SDAU, Sirohi 362 1445 1402026 4 970 3880
Sardar Krushinagar

UAS, Bangalore NA 58 580 1679100 10 2895 28950

UAS, Raichur Osmanabadi 1032 15480 41415000 15 2675 40125
goat and buck

UBKV, Coochbehar Black Bengal 1745 3490 9074000 2 2600 5200

VPKAS, Almora Gaddi 306 1224 2386800 4 1950 7800

Total 8460 34960 100251901    

Average/Consortia 325 1398 4177163 5 4124 10753

NA = Not Available
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times twins. The ‘Jamunapari’ breed is a dual
purpose breed with good meat and skin. The
milk yield is 280 kg in a lactation period
averaging 274 days; the highest recorded is 4
kg a day with a lactation yield of 575 kg.
According to the 18th Livestock Census 2007,
the number of ‘Jamunapari’ goats in the country
is 1,056,633. The National Bureau of Animal
Genetic Resources has put the ‘Jamunapari’
goat breed on the ‘endangered species
list’. The average body weight of adult male
ranges from 43 to 46 kg and female is 38 kg.
The average body length of adult male ranges
from 78 to 81 cm and female is 76 cm.

2. Beetal: ‘Beetal’ breed is native to the districts of
Gurdaspur, Amritsar and Ferozepur in Punjab.
Amongst native breeds, the ‘Beetal’ is one of the
heaviest dairy type goat breeds, well known for
milk production and has largely been used in
cross-breeding and other goat improvement
programmes. ‘Beetal’ is second to the
‘Jamnapari’ in size but is considered superior to
it as it is more prolific and adapts more easily to
different agro-ecological conditions and stall
feeding. Age at first kidding is about 600 days
and kidding intervals thereafter are of about 368
days.  Twins (53%) or single (40%) births are
common, though a few cases of triplets (6.5%)
and quadruplets (0.5%) have also been
documented.  The average milk yield per
lactation is 288 kg.  In addition to being
considered a good dairy breed, the ‘Beetal’ is
also known for its good quality meat and skin.
The 18th Livestock Census 2007, reports that
there are 304,223 ‘Beetal’ goats distributed
across the states of Punjab, Haryana,
Jharkhand, Assam and Himachal Pradesh. The
average body weight of adult male ranges from
56 to 62 kg and female is 34 to 35 kg. The
average body length of adult male ranges from
84 to 87 cm and female is 69 to 71 cm.

3. Barbari: The ‘Barbari’ breed has mainly
evolved and adapted in the North Western arid
and semi-arid regions and more specifically in
the Etah, Etawah, Hathras, Mathura, Agra and
Aligarh districts of Uttar Pradesh. According to
the 18th Livestock Census 2007, the number of
‘Barbari’ goats in the country is 3,155,723 fairly
widely distributed across the states of Uttar
Pradesh, Uttarakhand, Madhya Pradesh,

Punjab, Haryana, Jharkhand with a few found in
Delhi. The ‘Barbari’ is a dual purpose (milk and
meat) goat breed and is maintained on
browsing and grazing stubble of cultivated
crops and trees leaves. Does are prolific
breeders; kidding takes place twice in fourteen
months. Twinning is a common phenomenon in
this breed; almost 50% of births are twins. Milk
yield per lactation is about 110 kg, with a daily
milk yield of about 1 kg. They are maintained
mostly on browsing and grazing stubble of
cultivated crops and tree leaves. Cultivated
fodders (e.g. berseem, wheat straw) and grains
(e.g. maize, barley, millets) are commonly given
as feed. The average body weight of adult male
ranges from 37to 40 kg and female is 22 to 23
kg. The average body length of adult male
ranges from 70 to 72 cm and female is 58 to 59
cm.

4. Sirohi: ‘Sirohi’ breed is native to the Sirohi
district of Rajasthan where its purest form is
found. It is now fairly widespread in the
neighbouring district of Udaipur and also in the
districts of Nagaur and Ajmer. On an average,
the birth weight is about 2 kg. The age at first
kidding is 19-20 months. ‘Sirohi’ goats are
usually maintained under field grazing,
however, stall feeding has also been observed.
The breed is a dual purpose breed, reared for
both milk and meat.  The milk yield averages
about 418 ml a day over a 168 day lactation
period. Lactation is also affected by the number
of kids born, being higher when there are single
births. Kidding is usually twice a year, with
approximately 40% of the births comprising
single kids and 60% twins. According to the 18th

Livestock Census 2007, the number of ‘Sirohi’
goats in the country is 2,909,286.  The average
body weight of adult male ranges from 42 to 44
kg and female is 35 kg. The average body
length of adult male ranges from 78 to 80 cm
and female is 74 cm.

5. Jakhrana: ‘Jakhrana’ breed is found in The
North-West arid and semi-arid regions, mainly
in eastern Rajasthan. The breed derives its
name from the Jakhrana village in Alwar district,
where it is found in its purest form. A majority of
the bucks are sold for meat, with a small number
retained for breeding. ‘Jakhrana’ goats graze on
natural pastures, but can also be managed on



39

COMPONENT – 3

stall feeding. This breed is well known for its
milk potential averaging a daily yield between 2
to 5 litres. These goats show good prolificacy
and the kidding percentage is 90. Kidding takes
place twice a year (June-July and October-
November), with a twinning percentage of 80-90
%. According to the 18th Livestock Census
2007, the number of ‘Jakhrana’ goats in the
country is 1,953,046, fairly widespread in the
states of Rajasthan and Haryana. The average
body weight of adult male is 55 to 58 kg and that
of adult female is 37 kg.

6. Osmanabadi: ‘Osmanabadi’ goats are native
to the Latur, Tuljapur and Udgir talukas of
Osmanabad district of Maharashtra, from where
they derive their name. The goats are large in
size. The breed is considered useful both for
meat and milk. Average daily milk yield varies
from 0.5 to 1.5 kg for a lactation length of about
4 months. In favourable conditions they breed
regularly twice a year and twinning is common.
According to the 18th Livestock Census 2007,
the number of ‘Osmanabadi’ goats in the
country is 1,553,208. The average body weight
of adult male ranges from 31 to 36 kg and
female from 32 to 33 kg. The average body
length of adult male is 67 to 71 cm and female is
67 cm. 

7. Black Bengal: The ‘Black Bengal’ goats are
found in the eastern region of India in the states

of West Bengal and adjoining areas. Average
live weight of buck ranges from 15 to 35 kg
and doe is 14 to 20 kg. They are most prolific
among the Indian breeds. Multiple births are
common - two, three or four kids are born at a
time. Kidding is twice a year with an average
litter size of 2 kids. The meat is excellent
and palatable. Milk yield is low and is barely
sufficient to feed the kids. Its skin is in great
demand for high quality shoe-making.
According to the 18th Livestock Census 2007,
the number of ‘Black Bengal’ goats in the
country is 20,927,557. The average body length
of adult male is 53 to 65 cm and female is 51 to
55 cm in different states of the country.  

8. Gaddi: The ‘Gaddi’ breed, also known as the
White Himalayan, is distributed in states of
Himachal Pradesh and Uttarakhand. They are
well built and sturdy animals and have drooping
and pointed ears with long pointed horns
bending upwards and backwards. Kidding takes
place once a year with single births. The meat
is coarse and devoid of fat and milk yield
averages about 1.5 kg/day. According to the 18th

Livestock Census 2007, the number of ‘Gaddi’
goats in the country is 472,405. The average
body weight of adult male is 27 kg and female is
25 kg. The average body length of adult male
ranges from 68 to 70 cm and female is 64 to 66
cm.

❏❏❏❏❏
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3.0 Sustainable Rural Livelihood Security through

Piggery based Interventions

Pigs are raised solely for meat production. Among
the various livestock species, piggery is the most
potential source of meat production after the broiler.
Apart from providing meat, it is also a source of
bristles and manure. The total population of pigs in
India was 10.29 million in 2012, as per 19th livestock
census, Government of India. The pigs contribute
around 2.01% of the total livestock population.
However, the total pigs in the country have
decreased by 7.54% over the previous census (i.e.
18th livestock census, 2007).At present there are
about 60 breeds of recognized pigs in the world.

Pigs are a key component in the farming system
and play a major role in the rural livelihood in many
parts of the country. Desi pig rearing is a common
practice among tribal population, which generally
possesses slow growth rate and small litter size.
Animal sheds were poor and unhygienic. In many
areas, access to veterinary services and improved
farm inputs is almost absent. Pig producers have
traditional knowledge and skills for management of
pigs for fattening but only few have the skills to
successfully breed pigs. Due to the poor production,
the system is not able to meet the market
requirement and to deliver livelihood benefits to the
majority of the pig rearing farmers.

Pigs have got the highest feed conversion
efficiency. Pork is most nutritious with high fat and
low water content and has got better energy value
than that of other meats. It is rich in vitamins like
thiamin, niacin and riboflavin.  Pig farming requires
small investment on building and equipment. Pig
manure is widely used as fertilizer in agricultural
fields and fish ponds.

Looking at the various advantages, improved
breeds of pigs were introduced in the project villages
of selected disadvantaged districts of North East
India, Assam, Jharkhand, West Bengal, Punjab,
Chhattisgarh and Kerala. Interventions on improved
pig farming system in Integrated Farming System
mode were demonstrated at several places for
improved livelihood in disadvantaged districts of the
country. It included introduction of improved pig

farming to 2968 families. As reported, 9550 pigs/piglets
were distributed among the participating families.

Consortia wise salient achievements are given
below:

3.1 Integrated Pig-Fish-Vegetable Farming
System in Assam

A package of technology on integrated ‘Pig-
Fish-Horticulture’ model, released by Assam
Agricultural University, Jorhat led consortia,
involving integration of 2 female pigs of indigenous
breed and one male exotic (‘Hampshire’) breed
along with homestead pond of 450 m2 water surface
area was demonstrated in Lakhimpur, Karbi Anglong
and Kokrajhar, Fig. 3.1.

Fig. 3.1: Pig-Fish-Vegetable farming system in Assam

Two months old piglets were reared for six
months. Thus, two batches of pigs were reared in
integration with one batch of fish in a year. Fertilized
pond water, enriched with blue-green algae due to
addition of pig sty sludge, was used for irrigating
horticultural crops such as okra in Kharif season and
cabbage in the Rabi season. The vegetables were
cultivated at marginal area measuring 1000 m2on the
bank of the pond. Fish species like Catla, Rohu,
Mrigal, Grass carp and Silver carp were released in
the ponds @ 8,888 numbers /ha with recommended
rate.  Semi permanent pig-sty was constructed on the
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pond embankment. The floor of the pig-sty was designed
especially so that sludge of the sty flows to the fish
pond when it is flushed during washing of the pigs.

A control mechanism was devised in the drain
for controlling the flow of pig sludge to prevent
deterioration of water quality in the fish pond. While
intensive care in terms of feed and health was taken
for pigs, the fishes were not given any additional
feed or extraneous fertilizer. Pig sludge was recycled
for fulfilling the feed requirement of fish.

With this technical intervention, farmers were
able to produce 14 piglets, compared to 9 from
baseline value (in two furrowing per year). Farmers
were also able to produce 2.7 quintals fish, 3.0
quintals cabbage and 4.0 quintals okra, per hectare
of land, Table 3.1. The integrated Pig-Fish-Vegetable
system resulted in an income of 1, 33,025.00 with
benefit-cost ratio of 3.5:1 and extra labour 159 man
days, against income of 19,200.00; benefit - cost
ratio of 1.4:1 and extra labour of 45 man days under
traditional practice of piggery (local variety), Table 3.1.

This intervention, Pig-Fish-Vegetable in Assam,
was widely accepted by the farmers.

Stand alone pig rearing is also common in
backward districts of Assam. With improved
practices, as included under Pig-Fish-Vegetable
system, the rearing of pigs (2+2) would give an
average income of R 84,000 per year.

3.2 The Animal-Aquaculture-Horticulture model in
Dhemaji district of Assam

In Dhemaji, a tribal dominated area, livestock
rearing especially piggery is major income
generation activity associated with each family. As
per the baseline survey, income from piggery per
year per household was R 9,420. The breed was
also of local variety with production of 4 piglets/sow/
furrowing. As a part of NAIP project, integrated
Pig-Fish-Horticulture system was introduced.
Adoption of the module was based on farmers’
choice and its feasibility. The pig based Integrated
Farming System (IFS) module was introduced with
improved pig variety like ‘Ghungroo’ and ‘Black
Hampshire’, Fig. 3.2. Two female piglets to each

Table 3.1: Economics of Pig-Fish-Vegetable farming system (2009-2014) in Dhemaji district of Assam

Items                                             Traditional Practice                       Integrated Farming System (IFS)
            with  Improved Practice

Production Cost (R) Income (R) Production Cost (R) Income (R)

Piglets (nos./ 2 cycle/ 16 8000 19200 36 24208 72000
2 female piglets)

Piglets as charge - - - 6 - 12000
for servicing

*FFEW (q) - - - 2.5 - 4125

Fish (Pond area - - - 2.7 2320 32400
450 m2) (q)

Vegetable

Cabbage, q ( 1000m2) - - - 3 1923 4,500

Okra, q (1000 m2) - - - 4 1450 8,000

Total 16 8000 19200 29363 1,33025

Labour employed 45 159
(man days)

Benefit cost ratio 1.4:1 3.5:1

*FFEW: Fish Feed Equivalent Waste

Fig. 3.2: Introduction of improved pig breeds in
Dhemaji district, Assam



42

NATIONAL AGRICULTURAL INNOVATION PROJECT

household and one male piglet among 10 households
were provided. The pig sty was constructed on top of
the fish pond and cultivation of vegetable was taken
on the dykes of fish pond.

An area of 0.26 ha for IFS module was taken up.
Minimum pond area was 0.045 ha. The animal waste
was recycled as feeds and fodder to reduce the input
cost. Seasonal vegetables like cabbage, bean,
gourd etc. were also cultivated in an area of 0.10 ha.
Some parts of animal waste and fertilized pond
water were also utilized to enrich the soil fertility in
the cultivated area. The economics of Pig-Fish-
Horticulture system is given in Table 3.2.

Fig. 3.3-3.5. The technology i.e. “Improvement of
nondescript local pigs through introduction of
improved germplasm” is economically viable as
because of the said technology, the productivity of
the animals increased up to 250%. Pigs produced
through introduction of improved germplasm have a
good marketability in the project site. On an average,
a net income up to R 25,357/unit/ year has been
reported. Among the targeted farmers, 42% are
employed as pig farmers because of the
implementation of the technology.

Thus, a very substantial gain was seen in
integrated farming system, as compared to
traditional system. Integrated Pig–Fish–Vegetable
IFS module showed an addition in farmers adopting
the technologies i.e. horizontal expansion, as per
findings of impact study by Independent Consultants.

3.3 Improvement of nondescript local pigs
through introduction of improved germplasm
in North East Hilly Region

Pig rearing is common in North-East Hilly (NEH)
areas of the country. To improve income from pig
farming, 247 piggery units (‘Khasi local’ x
‘Hampshire’, 1 unit = 1 Male + 1 Female) were
established in Dhalai, South Garo Hills and Saiha,

Fig. 3.3: Indigenous pigs at NEH region
(Before intervention)

Fig. 3.4: Cross bred pigs at NEH region
(After intervention)

By seeing the profitability and marketability of
this technology, 60% of the beneficiaries of the
project site and nearby project sites have adopted
the technology. The enhanced productivity is due to
the fact, that when a poor performing pig is crossed
with a known superior germplasm, the resultant
offspring is an improved pig with enhanced
productivity.

The key interventions were:

• Introduction of cross breeds: ‘Ghungroo’, ‘White
Yorkshire’ and ‘Hampshire’ X ‘Khasi local’

• Conventional fattening (double income due to
breeding)

• Improved feeding, timely vaccination and
hygiene

Fig. 3.5: Piggery with crossbred ‘Hampshire’ pig

Table 3.2: Economics of Pig-Fish-Horticulture system in
Dhemaji district

Livestock-Fish-Horticulture (Piggery)

Before Intervention                   After Intervention

HH Area Net Income/ HH Area Net Income/
HH/year HH/year

No. ha R No. ha R

25 8 9420 226 117.52 30992
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• Low cost shelter/deep litter system (pig sheds
were made using locally available material like
bamboo, wooden planks, thatch grass etc.)

• Average meat production: 80-120 kg/year/pig

• Individual farmer: 2 (1 male and 1 female),
SHGs: 6 (4 Female, 2 Male)

The year wise results are given in Table 3.3.

varieties were released into the pond and 2 pigs of
‘Ghungroo’ variety at 2.0 months old were provided.

The total expenditure reported was R 5,000,
including the cost of fingerlings, pig and
transportation. Pig manure collected in the sty was
allowed to enter the pond directly, as fresh pig
manure was regarded as highly efficient for pond
fertilization. In this system, supplementary feeding
was not provided for fish culture and pigs were
maintained under low input system with locally
available tree leaves, grasses and grain residues
from own farm. Fishes were harvested and the total
catch was 25 kg. The farmers earned a net return of
R11,150/- from their Pig-Fish integrated unit, Table
3.4. This intervention has generated awareness and
is being accepted by the fellow farmers of the
Lampong Shenghah village in Mon district of
Nagaland. Similar results have been reported from
other districts in NEH region.

Table 3.3: Year wise income from pigs in NEH Region

Year No. of  units Net income (R/unit)

2008-09 158 15874

2009-10 174 14748

2010-11 195 25148

2011-12 214 22547

2012-13 236 31257

2013-14 247 25357

This intervention of pig production in North East
India, through supply of improved breed males, has
been identified as a high pay-off intervention for up
scaling by State Authorities/Line Departments.

3.4 Integrated Pig cum Fish farming system in
North East Hilly (NEH) Region

Integrated Pig-Fish farming system is one of the
most popular farming systems in North East.
However, in remote villages of Mon district, this
technology was never attempted. Considering the
availability of pig and water body at farm, Pig-Fish
integration was introduced in one of the farmers’
field. About 200 square meter low land area was
renovated and used for fish rearing and a small low
cost pig sty was built at the upper bund of fish pond,
Fig. 3.6. About 500 numbers of fish fingerlings @ R 2
per fingerling of Rohu, Katla and Grass carp

Fig. 3.6: Pond-Pig integration in Mon district of
Nagaland

Material Nos. Expen- Income  Gross Net
diture (R)  income income

(R)  (R) (R)

Pig 2 3600 14400
(‘Ghungroo’)

Fish (Rohu, 500 1000 3750
Catla and
Grass carp)

18150    11150

Table 3.4: Income generation through Pig-Fish integration in
NEH region

3.5 Introduction of superior pig breed and
development of piggery based livelihood
models in West Bengal

Introduction of superior pig breed ‘Ghungroo’,
along with nutrition and disease management were
among the key interventions undertaken by Bidhan
Chandra Krishi Vishwavidyalaya, Kalyani led sub-
project in Midnapore district. Altogether, 292 pigs
were distributed among 133 households. Cluster
specific livelihood models, based on piggery as a
component, were developed for landless and landed
farmers. The income of participating beneficiaries
from these IFS models was in the range of R 21,895
to 41,000 per household per year, Table 3.5 and 3.6.

3.6  Introduction of improved breed of pigs (‘T&D’)
in Jharkhand

Desi pig rearing in Dumka and Jamtara
Jharkhand is a common practice among tribal
population, Generally, it is associated with slow
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growth rate, small litter size and is prone to high
incidence of skin diseases. Therefore, the improved
‘T&D’ breed of pig was introduced in the project
villages (Fig. 3.7); all together 279 piglets were
introduced to 93 households.

It was found that there was significant difference
in growth of improved breed of pig. The improved
pigs attained a higher growth rate (70-80 kg weight
in six months age) in comparison to desi (40-45 kg)
and larger litter size (8-10) in comparison to desi
(5-6) pig. The skin disease was also less in ‘T&D’
breed in comparison to desi pigs. A farmer, from a
unit of two sows and one boar, could earn R13,760/
year. It was felt that pig rearing was more profitable
when the farmer had easy access to hotel waste or
ability to reduce the cost of feeding of pigs. It was
found that a unit of 3 piglets (2 female + one male)

could be easily managed by small and marginal
farmers. As the arrangement of hotel waste needed
more manpower, pig farming could be adopted
successfully by those households who have more
family members.

3.7  Pig farming in Pakur and Sahibganj districts
of Jharkhand

Pigs have been reared in the tribal areas of
Jharkhand from the very beginning. Feed
conversion ratio has been one of the main concerns
along with the challenges of the disease and
mortality. Total 189 families in Pakur and Shahibganj
districts of Jharkhand were supported with a batch
size of 2 females and 1 male of ‘T&D’ breed. This
breed has ability to produce 8 piglets per parturition
and can be fed like the desi breed of pigs, Fig. 3.8.

Through this activity, income of participating
households was enhanced by R 6,000-40,000/year,
Table 3.7.

Table 3.5: Pig based livelihood model recommended for Landless Farmers

Model Suitability target Total number of Net return . per
Households covered HH per year

Model 1: Vegetables + For Midnapore 150 21895/- to 31710/-
‘Ghungroo’ Piglets: (avg. holding: 0.03 ha)
2 nos. (male + female) /
household)

Model 2: ‘Ghungroo’ Piglets: For Midnapore 250 16327/- to 26162/-
2 nos. (male + female) / (avg. holding: 0.03 ha)
household)

Table 3.6: Pig based livelihood model recommended for farmers with land

Model Suitability target Total number of Income enhancement,
Households covered . per HH per year

Model 1: Rice + Oilseed Average holding 200 31,000 to 41,000/-
(Groundnut and/or Sesame) + of 0.57 ha
‘Ghungroo’ Piglets: 2 nos. For Midnapore
(Male + Female) on
household basis)

Fig. 3.7: ‘T&D’ breed rearing in Dumka and
Jamtara districts of Jharkhand

Fig. 3.8: ‘T&D’ pig rearing in Pakur and Sahibganj districts
of Jharkhand
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3.8  Pig rearing in Hoshiarpur disrict of Punjab

Pig rearing is not a common practice in
Hoshiarpur.  Two young innovative farmers of village
Koi (Block Bhunga, District Hoshiarpur) started
piggery after obtaining requisite know-how under the
NAIP subproject. They made sty for the pigs with
locally available material (Bamboo, Sarkanda etc.),
Fig. 3.9. The pigs (n=16; Female-12 and Male-4)
reared under the guidance of Guru Angad Dev
Veterinary and Animal Sciences University
(GADVASU), Ludhiana experts, gained an average
weight of 64.26 kg at 7 months of age. All these pigs
were kept on swill (kitchen waste). The local pigs
gained about 50 kg of weight during the same period
under report when kept on swill feeding. Thus, the
improved management led to increase in income by 28%.

Table 3.7: Details of pigs distributed in Sahibganj and Pakur districts and income per unit

Intervention No. of HH benefitted Average Number/HH Income per  Unit (R)/year

Pig (‘T&D’ breed) 189 3 6000 to 40000

Fig. 3.9: Pig rearing in Hoshiarpur district

by providing the beneficiaries with a pair of breeding
stocks. Nine piggery units were initially established
through sub-project activities. Further, 20 pigs of
‘Yorkshire’ breed were distributed among 8
beneficiary farmers, Fig 3.10.

Fig. 3.10: Piggery-breeding stock distribution and
piglets produced in Wayanad district of Kerala

Table 3.8: Average annual income from piggery in Wayanad district of Kerala

Name of farmer Piglets Income from Income from Total Production Profit, R
produced, sale of sale of income, R  cost,  R
Number piglets, R manure, R

Vaghese, Puthukudissery 8 (5) 25000 11682 36682 14602 22080

Bhaskaran, Thottamkolly 18 (13) 65000 26284 91284 32854 58430

Sreedaran, Mandamkolly 17 (12) 60000 24824 84824 31029 53795

Sivan, Pakkunnel 14 (10) 50000 20444 70444 25554 44890

Average 12 (8) 50000 20809 70809 26010 44799

(Values in the parenthesis shows the piglets survived)

3.9 Piggery intervention in Wayanad, Kerala
(Kerala Agricultural University, RRS, Wayanad)

Piggery intervention was implemented by NAIP
through sub-project operational in Wayanad (Kerala)

The income generated by this activity is
presented in Table 3.8.

Piggery was found to the most profitable
enterprise, as compared with other livestock
interventions undertaken, with a total annual
average profit of R 44,799/- per household. But even
though piggery was considered as the most
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remunerative activity, it was observed that its
acceptability is highly influenced by the religious and
social back ground of the farmers. The availability of
cheap source of feed, like hotel waste and wastes
from chicken and vegetable shops, remained the
backbone of success.

3.10 Enhancement of livelihood security through
breed improvement technology in pigs in
Bastar region of Chhattisgarh

‘Yorkshire’ pig rearing with proper management
practices was successfully introduced in Bastar
region of Chhattisgarh as a good source of enhanced
income. In all, 24 households under the category of
small, marginal and landless farmers were benefited
from piggery intervention and earned an additional
income R 18,000/HH/year. Altogether, 34 pigs of
improved breed were distributed and the first progeny
of 478 pigs was achieved. This progeny is being used
for cross breeding with local variety.

3.11 Impact study of selected cases by
Pricewaterhouse Coopers Private Limited
(“PwC”)

PwC conducted studies on selected subprojects
under Component 3 and worked out B:C ratio. The
benefit cost estimations on piggery interventions
undertaken in Assam and North East India are as
shown in Table 3.9.

3.12 Summary of piggery interventions under
various subprojects of NAIP

Summary of interventions on pig by various
consortia and mean income generated is given in
Table 3.10

3.13 Pig breeds reared in India-A review

In India there are no recognized breeds of pigs.
The indigenous (local) pigs are non-descript. Their
growth is less and is smaller in size. Improved breeds
are now being up graded and form the basis for pig
production in the rural areas. A brief review of pigs
introduced under NAIP subprojects is given below:

Breeds of pigs:

1. Desi: In India four kinds of pigs are found viz.
wild pigs, domesticated or indigenous pigs,
upgraded stock of pigs and exotics. In order to
raise the productivity of indigenous pig stock and
thereby to obtain better meat yield, high quality
breeds are imported from foreign countries such
as European Union, New Zealand and Australia.

2. Khasi local: Indigenous pigs of Meghalaya are
usually called ‘Khasi local’ pigs, they are mostly
found in 4 districts of Meghalaya i.e., Ri Bhoi
District, Jaintia Hills, East Khasi Hills and West
Khasi Hills. Presently Meghalaya has an
estimated population of 0.419 million pigs of
which 0.214 million (51.07 %) are indigenous
(17th Livestock Census, Govt. of India). Out of
this 0.214 million indigenous pigs, 177
thousands are male and 112 thousands are
female. Indigenous pigs are virtually nonexistent
in their pure form in most of the places because
of indiscriminate breeding with exotic breeds.
Most of these animals are found in remote
villages in East and West Khasi Hills and some
parts of Jaintia Hills. In rural areas, indigenous
pigs are kept mainly under extensive production
system, a small scale subsistence production.
This system is generally called scavenging
system. Only household scraps, kitchen waste

Table 3.9: B:C ratio of piggery interventions (extracts from the study by PwC)

Subproject Interventions B:C ratio Remarks

Enhancing rural livelihood security Improved piggery, 1.4 (pig); At the level of the farmers,
for sustainability through rice fish and vegetable 2.97 (vegetables); the additional returns are
based integrated farming in intervention 3.25 (fish) much  higher than the
disadvantageous districts of Assam additional costs.
Target districts: Karbi Anglong,
Kokrajhar and Lakhimpur

Livelihood Improvement and     Scientific pig rearing 3.2 Income/ Farmers adopting pig rearing
Empowermentof Rural Poor at Dhalai, Tripura sow (after deducting observed technology were
through Sustainable Farming  the expenses): to accrue higher output
Systems in North East India s 14,020 compared to that achieved
Target districts: Dhalai, South Cost: s 4,380 in control group. From B/C
Garo Hills, North Sikkim, Mon, Siaha,  ratio also it is clear that the
Tamenlong, Upper Subansini technology is cost-efficient.
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and sometimes rice polish is fed to the animals.
Animal houses are made by locally available
jungle material and managed in a very
unhygienic manner. However, in urban and
semi urban areas as well as intensive cultivated
areas, pigs are also kept under semi-intensive
system, confined in low cost houses and fed
agriculture by products and different weeds and
plant materials. Adult weight of indigenous
‘Khasi‘ local male is 60 to 70 kg and female
55-65 kg at 2-3 years of age. Entire body of the
animal is covered with thick bristles which are
longest in the neck region. The bristle is one of
the most important by-product which is used for
raw material of brush making industries.

3. Large White Yorkshire: The ‘Large White
Yorkshire’ is a native breed of United Kingdom
and is reported to produce better bacon when
crossed with other suitable types. Mature boars
and sows of this breed generally weigh 295-408
kg and 227-317 kg, respectively.

4. Middle White Yorkshire: The ‘Middle White
Yorkshire’ was evolved as a result of crossing
‘Large White Yorkshire’ and ‘Small Yorkshire’
breeds of United Kingdom. It is a medium sized
bacon pig and a good porker at light weights.
Mature boars and sows of this breed generally
weigh 249-340 kg and 181-272 kg, respectively.

They are used in some areas in India. Their
meat gives good dressing percentage.

Hampshire: It is a breed from United Kingdom
which is black in colour with a white belt across the
shoulder extending up to the forelimbs. Ears are
erect. Head and tail are black. The pigs are short
legged. Sows are very prolific breeders. The weight
of a mature boar is 300 kg and sow 280 kg. This
breed has been reared over decades in Assam and
is very popular among the farmers in this region.

Ghungroo: ‘Ghungroo’, an indigenous strain of
pig, first reported from North Bengal, is popular
among the local people because of high prolificacy
and ability to sustain in low input system. This breed/
strain produces high quality pork utilizing agricultural
byproducts and kitchen waste. This breed has a litter
size of 6-12 piglets and individually weighs about 1.0
kg at birth and 7.0-10.0 kg at weaning. In the
breeding tract they are maintained under
scavenging system and mainly act as insurance to
the rainfed agriculture. At National Research Centre
on Pig, Rani, Guwahati, ‘Ghungroo’ pigs are being
maintained under intensive system of rearing with
standard breeding, feeding and management
system. Some of the selected sows have delivered
litter size of 17 piglets at birth as compared to the
other indigenous strains of pigs maintained at the
institute farm.

Sub project lead Piggery intervention

center Breed No. of No. of Income/ No. of Income / Income /
 HH pigs year, R pigs/HH pig/year, R  HH/ year, R

1 2 3 4=2/1 5=3/2 7=3/1

AAU, Jorhat Hampshire 1260 3780 100800000 3 26667 80000

AFPRO, Ghungroo and 1014 4056 19580340 4 4828 19310
Guwahati Black Hampshire

BAU, Ranchi T&D 93 279 1279680 3 4587 13760

BCKV, Kalyani Ghungroo 133 292 2660000 2 9110 20000

GADVASU, Large White Yorkshire 4 16 96000 4 6000 24000
Ludhiana

GVT, Ranchi T & D 189 567 4347000 3 7667 23000

ICAR NEH, White Yorkshire, 247 494 6263179 2 12679 25357
Barapani  Hampshire, Ghungroo,

Landrace and  Khasi local

IGKV, Raipur Yorkshire and Jabalpuri 24 34 432000 1 12706 18000
Black

KAU, Regional Yorkshire 4 32 179196 8 5600 44799
Station, Wayanad

Total 2968 9550 135637395 _ _ _

Average/Consortia 323 1061 15070822 3 9983 29803

Table 3.10: Income generation through piggery interventions

❏❏❏❏❏
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4.0 Sustainable Rural Livelihood Security of Landless

and Small Farmers in Disadvantaged Districts of

India through Cattle based interventions

4.1 Development of technology for ‘Mastitis’
control in Uttar Pradesh (Indian Veterinary
Research Institute, Izatnagar)

Mastitis is a major threat to dairy venture,
particularly when Friesian semen is used for
germplasm improvement. The prevalence is across
the breeds, but crossbreds with pendulous udder are
more prone to the condition. The situation becomes
serious when dairy unit is major source of livelihood
and the animal develops mastitis, either in one or all
the 4 quarters. The standard treatment available is
parental antibiotic along with intra-mammary
infusions. In spite of best efforts, milk restoration is
only up to 60% and the cost for full treatment is
around R 1,000/-. The aetiology is diverse and in
about 70% cases, infection enters through teat
canal. The maximum prevalence is observed within
first fortnight of calving. There is no satisfactory
prevention remedy, except improving general
hygiene and sanitation with general management.
Keeping in view the serious threat, a highly effective,
economical and easy to adopt technology was
developed to prevent and treat clinical and sub-
clinical mastitis and was commercialized also. It
contains vitamins, minerals and herbs which provides
substrates for continuous milk synthesis, and acts as
anti oxidant and has anti inflammatory property
besides enhancing the regeneration of damaged
glandular epithelial cells.

4.1.1 Impact of mastitis prevention on livelihood
security

Due to the application of the technology, the
cost of treatment has drastically reduced and there
is no need of skilled hand as it is given orally, in
jiggery or bread. Many dairy units used to incur
annual expenditure on mastitis treatment between
s 15,000- over s 90,000/- (depending on number of
animals) and still some cattles developed fibrosed
udder. With the present formulation, the expenditure
was negligible and not a single fibrosed udder was
reported. In the neighbourhood of the project area,

one Non Government Organization (NGO) has used
the formulation for prevention of the mastitis.In the
area, usually 15-20% animals every year developed
the condition in one or multiple quarters. After the start
of the intervention, not a single case was reported.

4.2  Development of Infertility Control technology
in Uttar Pradesh (Indian Veterinary Research
Institute, Izatnagar)

Infertility / anestrous is a major problem,
severely affecting the profitability of dairy ventures. It
results in prolonged inter-calving period and thus
lesser number of lactations in the productive life of
cattle. The common remedies are area specific
mineral mixture (15-20 days feeding), special
supplements, commercially available estrogenic
substances for inducing the estrous, hormonal
interventions as follicular stimulating hormone,
Gonadotropin Releasing Hormone (GNRH),
Luteinizing Hormone (LH), prostaglandins and
Human Chorionic Gonadotropin (HCG) but the
results are inconsistent and unsatisfactory. Keeping
in view the lower success rate, 2 formulations based
on new concept and research findings under the
subproject, were developed. This contains specific
minerals and vitamins in a special combination
which stimulates rapid developments of corpus
luteum and follicles besides toning the uterus for
conception. The present formulations stimulated
follicular and corpus luteum developments and thus
corrected the cycle in the body, which may be helpful
in subsequent pregnancies and the cost is as low as
mineral supplementation, Table 4.1.

Table 4.1: Comparative evaluation of various treatment
regimes for infertility control

Infertility treatment Oestrous Conception
regime (animals) induction (%)  rate (%)

Area specific 33.3 42.3
mineral mixture

Estrogenic substances 20.9 56.6

Present formulation  85.94 66.4
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4.2.1 Impact of infertility control interventions

To boost the dairy component as a major source
of livelihood under Integrated Farming System (IFS)
mode, more than 16000 bovines were given the
present interventions and were evaluated for inter-
calving period, improved calves borne and milk
production. The inter-calving period was significantly
reduced, compared to base line survey of 27.7 months.

The average cost of milch animals in the
localities varied, during the period, from s 3,000-
4000/litre milk production for cows and s 4,000-
5,500/litre for buffaloes. The present formulation not
only induced the oestrous through corpus luteum
and follicular development but probably helped in
checking the rejection of pregnancies during first
month. Timely insemination, care and observing
oestrous improved the inter-calving period,
compared to baseline data. The total cost of
oestrous induction in 3 subsequent pregnancies
averaged around s 80/- per animal per pregnancy,
that enhanced the number of lactations by around
55-60% and made the existing low producing
animals also a profitable venture. The increase in
number of lactations was around 68%.

4.3 Value chain on cattle development in backward
districts of Maharashtra (BAIF, Pune)

BAIF Development Research Foundation, Pune
demonstrated the programme in five backward

districts of Maharashtra. Intervention for livestock
development was an effort towards improvement of
the genetic potential of the livestock through
systematic breeding and gave an emphasis on
improving the livestock management capacities of
the participants, through capacity building. Value
chain based approach was undertaken right from
production to sale.

Door step services for artificial insemination and
preventive health services were provided through
cattle development centres. Trainings were provided
on clean milk production; clean cattle shed and
fodder cultivation/demonstrations. Mineral mixture
was provided to take care of animal nutrition. To
introduce mechanization and keep hygiene, milking
machines were also provided to a few farmers. Two
bulk milk coolers were installed and linked with local
leading dairies to assure sale of milk, Fig. 4.1.

Some of the major achievements were as follows:
• Total families benefitted from livestock

development interventions: 15,493
• Improved calves born: 7,388
• Increase in workdays for crossbred cattle

rearing: 40/annum
• Asset creation: 3,600 crossbred heifers @

s 30,000 = s 10.8 crores, Table 4.2.

• Estimated income from milk yield (1600 litre @
s 20) = s 32,000 as against s 8,800 from 440
litres from local cow, Table 4.3.

Fig. 4.1: Cattle development programme by BAIF, Pune

Table 4.2: Value Chain on Cattle Development: Assets created by BAIF, Pune

Animals Total no. of Cost Total no. of Cost Total
male calves  (R)  female calves  (R) (R in lakh)

Crossbred cattle 3788 10000 3600 30000 1458.8

Graded up animals 954 15000 768 17000 273.66

Buffalo 408 15000 368 24000 149.52

Total cost of assets created through project support

Improved Animals born through Breed Improvement Programme-Average cost for productive animal



50

NATIONAL AGRICULTURAL INNOVATION PROJECT

• Milk marketing through bulk milk coolers-3600
litres per day.

A comparative performance of local and
improved cow is given in Table 4.3.To strengthen a
value chain on livestock development, along with
breeding and preventive health services, a feed mix
unit was established at local level to ensure quality
feed for cattle.  The unit consisted of a grinder and a
mixer.  It provided services for grinding maize which
was used as major feed for cattle. Since February
2011, the unit has ground 22,226 kg of maize.
Service charge of s1.20 per kg is collected from the
user for grinding. Total revenue generated so far is
s 25,187/-. Cattle feed was prepared by mixing
maize, wheat bran, rice bran, cotton seed cake and
tur chuni along with BAIF’s mineral mixture. Feed
was packed in bags of 45 kg and sold at the rate of
s 800/- per bag. The milk yield of cows fed with the
feed has increased by about 2 litres, which indicates
quality of the feed.  The feed is now popular among
farmers. The feed mix facility is instrumental in
strengthening the value chain on livestock
development, as well as source of income for a
people’s institution, based on the local needs.

Village Level Cluster Committees (VLCC) as A.I.
workers. Guidelines were prepared for A.I. workers.
Semen straw, liquid nitrogen (LN2) and other
accessories were supported by the project, during the
project period and later by VLCC/KMF on Mo U basis.

Table 4.3: Comparative performance of local and improved cow

Yield Annual gross Work days
 income@ required
R20/litres

Local cow: 8,800 40 days/year
440 litres/lactation

Improved cow: 32,000 90 to 100
1600 lit/lactation days/year

4.4 Conservation of valuable local ‘Deoni’ breed
of cattle in Bidar district of Karnataka (Krishi
Vigyan Kendra, Bidar)

To conserve the valuable local ‘Deoni’ breed of
cattle and for crossbreeding of non descript cattle
and dairy animals, four cluster level community
managed Artificial Insemination (AI) centres were
established in 2008-09 at each taluka in Bidar district
to cater the services for six villages in each cluster,
Fig. 4.2. Two unemployed youth from the identified
villages in the cluster were trained in AI service for
duration of 3 months.

The trained youth were initially asked to work
under Assistant Director, Department of Animal
Health and Veterinary Sciences, for another 3
months. Later, they were allowed to work under

Fig. 4.2: ‘Deoni’ breed of cattle (Bidar)

These four community managed cluster level AI
centres are functioning independently since their
inception. Till date, assets created and increase in
the milk is given in Table 4.4. This has lead to
establishment of 16 Village Milk Producer
Cooperative Societies (VMPCS’s) in the project area.

Particulars 2010-11 2011-12 2012-13 2013-14

Number of 245 450 1340 2171
progenies

Average income 9000 12000 44500 90500
(R) / household
(Asset value)

Milk yield 110 136 246 346
(litre/lactation)

Average income 7500 9000 15,000 17,000
(R) / animal /
lactation

Table 4.4: Economic details of dairy in Bidar

4.5 Interventions on cattle improvement in
Hoshiarpur district of Punjab (Guru Angad Dev
Veterinary and Animal Sciences University,
Ludhiana)

Minerals are inorganic components present
in the animals’ feed. These minerals play a vital role
in the well-being of animals, their growth rate,
production as well as reproduction. Although the
feed ingredients used in the preparation of the
concentrate ration of dairy animals contain minerals,
they are not sufficient to meet the needs of the
animal. Hence, they are supposed to be added to the
concentrate ration of the animals, in the form of
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mineral mixture. Initially, the farmers were reluctant
to add mineral mixture in the diet of their animals.
Accordingly, it was supplied in the packs of 1.250 kg
each. Later on, when the farmers realized the
importance of mineral mixture, in the form of
increased milk yield and improved body condition
score, they started buying it in the packs of 5.00 and
10.0 kg. The mineral mixture was fed to adult dairy
animals at the rate of 60 g per day.

• Supplementation of uromin licks (UMMB): In
sub-mountainous zone of Punjab, most of the
dairy animals were raised on roughage diet.
Wheat straw, maize stovers, rice straw and
millet stalks constituted the bulk of dry matter,
which led to deficiency of energy, protein and
minerals. Under such circumstances,
supplementation of Urea Molasses Multi-
nutrient Blocks (UMMB) in the diet proved a
boon for the animals in kandi belt, Fig. 4.3.
UMMB is a brick shaped lick of 3.00 kg weight,
providing slow releasing urea nitrogen along
with 16 essential minerals. Uromin lick can
supply 30-40% of protein and more than 75% of
the daily mineral needs of medium producing
dairy animals. It is an economical substitute of
1-2 kg concentrate mixture for grazing or stall
fed animals. Its regular use can improve the
reproductive performance of cattle, with better
conception rate. In the training process, the
farmers were trained to prepare the UMMB
at their own farm. During different trials
conducted in the area, it was observed that
supplementation of UMMB to the lactating
animals led to an increase in half kilogram
(average) milk yield daily, besides improving
their body condition.

• Supplementation of complete-feed blocks:
When fodder availability is limited, the best way
to provide balanced ration to the milch animals
throughout the year is by using fodder hay to
make complete feed bocks. It is a compact feed,
easy to transport and store, Fig. 4.4. These
blocks improve the utilization of crop residues;
increase milk production and reduce drudgery
in animal feeding. The
complete feed blocks
were prepared by
mixing 43.0 kg wheat
straw or paddy straw,
45.0 kg concentrate
mixture, 7.00 kg
molasses, 0.50 kg
urea, 0.50 kg salt, 1.00
kg mineral mixture and
0.30 kg calcium oxide.

Ten or fourteen kg mixture was pressed into a
block-making-machine and packed in plastic bags. It
was fed directly to the animal after removing the
plastic bag. The effect of feeding concentrate
mixture in mash along with wheat straw and in the
form of complete feed block on dry matter intake,
nutrient utilization and milk production has been
depicted in Table 4.5.

Fig. 4.3: UMMB feeding to cattle at Hoshiarpur district

Fig. 4.4: Feed block

Table 4.5: Effect of feeding concentrates in mash and in blocks
on its intake, nutrient utilization and milk production in cattle
in Hoshiarpur district of Punjab

Content CP DMI DMD ADFD Milk
% %  % (Litres/day)

Wheat straw 9.57 3.26 51.17 31.97 6.24
+ concentrate

Complete 9.55 3.29 53.84 35.58 6.52
feed block

4.6 Improving fodder availability through
introduction of improved varieties of fodder
crops in Hoshiarpur district of Punjab

Before the start of NAIP project, farmers of
Kandi region (Hoshiarpur) were growing unapproved
cultivars of fodder crops of maize (Zea mays), bajra
(Pennisetum typhoides) in kharif and berseem
(Trifolium alexandrinum), oat (Avena sativa) in Rabi
season without following recommended agronomic
practices. The yield of the green fodder crops was
very low (130-150 qt/acre). Under NAIP project,
seeds of improved varieties of fodder crops like
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maize (J-1006), millet (PCB 164), guinea grass
(Panicum maximum) (PGG 1) and stem cuttings of
Napier bajra hybrid (PBN-233) in kharif season and
berseem (BL 10 and BL 42), oats (Kent) and rye
grass (Punjab Rye Grass No. 1) in Rabi season were
provided to the beneficiary farmers in this region,
Fig. 4.5.

The above said cultivars were selected due to
their high yield potential, high digestibility and
palatability. Before the sowing of these fodders,
farmers were apprised for various recommended
agronomic practices and were also contacted
throughout crop season for the improvement in the
yield and quality of green fodder. By adopting the
improved agronomic practices, green fodder
availability was increased from 0.41 kg per household
per day to 4.36 kg per household per day, in summer
season. During rainy season, this availability further
increased from 27.27 kg per household per day to
48.63 kg per household per day. There was an 18.1
per cent increase in the yield of maize fodder, from
116 qt per acre under traditional farming to 137 qt per
acre under improved practices. Guinea grass
provided 3-4 cuts in irrigated and 2 cuts in rain-fed
conditions, contributing the green fodder yield of
75-100 quintals/ acre in each cut. During Rabi
season, berseem (BL10, BL-42), oats (Kent) and rye
grass (PRGL-1) were provided to the beneficiary
farmers. Change of variety of the fodder crop led to a
significant increase in the yield. An additional area,
of about 9.50 hectares of fallow land, was also
brought under cultivation of different fodder crops.

4.6.1 Fodder conservation through silage making
in Hoshiarpur district of Punjab

During rainy season, grass and fodder
availability is increased. Soon after rainy season,
grasses and non-leguminous fodders like maize and
bajra can be preserved through ensiling, for future
use, during scarcity period in winter. Most of the

beneficiaries, especially in Talwara block of
Hoshiarpur district, used to feed maize stovers to
their animals during winter. The stovers are not
nutritious and are often deficient in some vital
nutrients and hence might produce some deficiency
diseases in farm animals. So, there was an urgent
need for preservation of nutrients from green
forages, available during the flush period, for feeding
livestock during lean period, so that animals could
be sustained for profitable dairy farming.

For small size of the dairy farms in the area, the
technique of preparing silage in polybags was
demonstrated. Silage preparation in bags has
advantages like less storage losses, better quality
silage and lower cost (14-18%), in comparison to pit
silage. In addition, the bags can be sealed easily;
harvesting can be spread over longer periods,
making it ideal for small farms, Fig. 4.6.

Fig. 4.5: Fodder produced in Hoshiarpur district

Fig. 4.6: Silage making in translucent plastic bags and
HDPE plastic bags in Hoshiarpur district

Regular feeding of mineral mixture, uromin
licks, fodder blocks and increased availability of
green fodder along with deworming of 1853
buffaloes of 1230 families led to an increase in milk
yield from 4.012 litres per animal per day to 6.982
litres per animal per day. Same interventions in cows
(n=1428 of 1120 families) led to an increase in milk
yield from 6.455 to 8.470 litres per animal per day.
The overall average increase was 2.31 litres per
animal which yielded extra income of s 138.60 per
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family per day after assuming average milk price of
s30/litre and each family owning on an average 2.0
milch animals. Each family earned an extra income
of s51,975 per annum. This information is based on
a survey of 96 households. The same interventions
resulted in a significant reduction in the calving
interval in both cows and buffaloes.

4.7  Upgradation of cattle breed and their
scientific rearing in Jammu and Kashmir,
Himachal Pradesh and Uttarakhand (Vivekananda
Parvatiya Krishi Anusandhan Sansthan, Almora)

Jammu and Kashmir: Average milk yield/ local
milch animal was around 3 litres/ day during summer
months and 1.5 litres to 2 litres/day during the winter
months in disadvantaged district Kupwara of Jammu
and Kashmir. Through various interventions (feed
improvement, mineral mixture and disease
management) undertaken by Sher-e-Kashmir
University of Agricultural Sciences and Technology
(SKUAST), Kashmir, the average yield has
increased up to 4.5 litres/day, giving an increase in
income by s 900/animal/month.

The interventions undertaken by Sher-e-
Kashmir University of Agricultural Sciences and
Technology (SKUAST), Jammu, like Artificial
Insemination, animal management and hygiene,
resulted in significant increase in the milk
production. Two days training programmes were
conducted in December 2013 within Assar cluster at
villages Kudgram and Jathi, respectively, on Animal
health, Fig. 4.7.

Himachal Pradesh: In Chamba district of
Himachal Pradesh, control of ecto and endo parasites

of animals, breed improvement, nutritional
management in livestock and establishment of
37 viable dairy units in the operational area were the
major activities undertaken.

Uttarakhand: The activities on cattle,
undertaken in disadvantaged districts of Tehri
Garhwal and Champawat mainly consisted of door
step service of Artificial Insemination technology to
cattle and buffalo and covering the major portion of
the body of large animals with ‘Jhool’ (animal
clothing for winter). These are briefed below:

Door step service of Artificial Insemination
technology to cattle and buffalo: The technology
is related to use of frozen semen and inseminating
the animal in heat, using a right technique, artificially,
for conception. The factors include storage, handling
and use of frozen semen at appropriate time. This is
used to improve the breed and overcome travel of
service bull, which is difficult in hilly areas. The
impact in terms of breed improvement will be seen
after a few more years. The Increase in milk
production observed was at the rate of 3 litres of milk
per day during lactation period of the animal,
approximately equal to value of 900 litres of milk/
lactation (Table 4.6).

‘Jhool’ (Animal clothing for winter): Key
Intervention introduced was covering the major
portion of the body of large animals during winter
season to protect animals from extreme cold
(Table 4.7).

The large animals need a cover during the
winter to protect them from cold. The animal can thus
save energy, which is useful for efficiency and

Fig. 4.7: Animal health camp held at Kudgram and Jathi in Jammu

Table 4.6: Results of introduction of door step AI technology to cattle and buffalo in Uttarakhand

No. recorded at  the time No. of extension units adopting this No. of units actively adopting this
of base line innovation with efforts by project  innovation on their own

0 2580 226
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productivity. Advantage of the technology was an
avoidance of decrease of 0.3 to 0.5 litres of milk
production per day in lactating animals, during winter
period.

The overall activities related to cattle, carried
out in Uttarakhand, along with achievements, are
listed below, Table 4.8:

4.8 Animal health camps organized and paravets
trained

Poor health management and lack of health
care initiative leads to low productivity of animals. To
assess the status of the livestock population, to
immunize the stock from various infectious diseases
as well as generate awareness among people about
the importance of animal health care, several
consortia had organized animal health camps as a
part of their research activity. The animal health care
programs undertaken and benefits gained by various
consortia are briefed below:

At Maharana Pratap University of Agriculture
and Technology, Udaipur, during 2007-2014, 329
vaccinations and treatment camps were organized,
benefitting 12453 farm families, Fig. 4.8. In these
camps, 23716 animals were treated against
common diseases and 157940 animals were

vaccinated against diseases like Foot and Mouth
Disease (FMD), Black Quarter (BQ), etc. By this
intervention mortality rate reduced, health improved
and it also increased milk production.

Due to cumulative effect of scientific
management of milch animals, i.e., feeding, housing
and health management (vaccination and treatment
against diseases), the productivity of milch animals
increased. In cows increase in milk yield by 88 litres
per lactation was reported and farmers got additional
income worth s 1.764/. In buffaloes, average
increase in milk yield per lactation was 166 litres and
farmers got additional benefit of s 4.167/-.

Table 4.7: Results of introduction of ‘Jhool’ to cattle and buffalo in Uttarakhand

No. recorded at  the time No. of extension units adopting this No. of units actively adopting this
of base line innovation with efforts by project  innovation on their own

0 660 519

Table 4.8: Cattle interventions in Uttarakhand under National Agricultural Innovation Project

Activity Achievements Salient impacts
 (2007- 2014)

Artificial Inseminations 6808 A total of 2182 cross bred calves were born, in which
1051 were females.

Animal distribution: 94 Livestock rearing is supplementary income generation Cows,
cross-bred activities for rural poor households. They use it for All

Time Money.

Animal Health Camps 84 All these activities helped to improve management practices.
As a result, morbidity decreased, leading to saving in
expenditure on treatment. This, along with increased
productivity, brought more income to beneficiaries.

Distribution of chaff cutter 35

Jhool making 660

Improvement in Cattle 153
shed/ Poultry housing

Cattle crush 30

Fig. 4.8: Animal health camp at MPUAT, Udaipur project
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At Chandra Shekhar Azad University of
Agriculture and Technology (CSAUAT), Kanpur, 21
villages in all the 4 clusters of disadvantaged districts
Fatehpur and Hardoi were selected under Animal
Nutrition Programme. Ten milch animals in each
village were selected under this programme. Under
this programme, feed additives and medicines
(mineral mixture, bio-calcium, cu-cu plus, amino
plus, digestobolus and deworming tablet) were
introduced in the cattle of cluster areas to see their
response on milk yield and health, Fig. 4.9.

service providers, 4 paraworkers and 8 paravets
selected from each of the 4 clusters were trained.

University of Agricultural Sciences, Raichur led
consortia contributed to health care services through
organization of regular animal health camps and
follow up services in all the project villages. All the
animals were regularly vaccinated against Foot and
mouth disease (FMD), Haemorhagic Septicemia
(HS) and Black quarter (BQ). In the endemic areas,
vaccination against Anthrax (AX) was also carried
out. To provide first aid services identified one
person from each village and trained on first aid
services to cater the needs of livestock of respective
villages. Further the linkage was established to
nearby veterinary hospital to extend emergency
services and pull down the benefits of livestock
development programmes. As a result there was no
report of outbreaks of diseases namely FMD, HS,
BQ and AX in the project area. This intervention
saved at least R 500/ per household in terms of
mortality, production loss and expenditure towards
treatment of a disease.

In villages of target districts Dumka and
Jamtara, vaccination /treatment of animals prior to
the project was very meagre. In 1st year of the
project, there was outbreak of PPR in goats FMD in
cattle in the villages of the project area. It was felt
that vaccination /treatment camps should be
organized regularly in the villages. After that regular
vaccination programme was conducted for all
animals in the project villages. Link men and
educated youths of the villages were also trained for
vaccinating the animals as per need. A total of
11,074 animals had been vaccinated and treated
during the period 2008-14, Fig. 4.10. The
vaccination programme of PPR, FMD and regular
deworming had reduced the mortality of cattle from
70% to 30%.

Paravet training made me self-employed – Praveen
Kumar, beneficiary farmer from MPUAT, Udaipur

Sh. Praveen Parmar S/o Sh. Dungar Lal
of Village  Masania (Faloj), Dungarpur
was trained on Para vet and AI
organized under NAIP at KVK, Chomu
in the year 2010 (March to May). In the
training 24 youth from NAIP
operational were sent to KVK, Chomu

for long duration vocational training with an aim to
develop Service Providers in operational area. After
completing the training Sh. Praveen Kumar started A.I.
and Paravet services in Dungarpur cluster.  He said that
from services in villages he is earning R6,000-7,000/-
per month. He is providing services like primary
treatment to animals, deworming, castration,
pregnancy diagnosis, vaccination, etc. Now he is a
self-employed youth. Thanks to NAIP.

Fig. 4.9: Animal health camps organized by CSAUAT,
Kanpur under NAIP

Due to introduction of these feed additives and
medicines, the milk yield increased from 2.4 litres /
cattle /day to 2.8 litre / cattle /day. Health and
pregnancy also improved. One thousand cattle were
dewormed and 21 cattle crates have been installed
in each village of all 4 clusters for the facilitation of
animal treatment. Two hundred animals have been
covered under the artificial insemination (AI)
programme. Under programme for promotion of

Fig. 4.10: Vaccination of cattle in backward
districts of Jharkhand
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Through subproject activities, Rajendra
Agricultural Unversity (RAU), Pusa led consortia
organized three animal health and fish farming
camps in Motipur and Sheohar cluster area, Fig.
4.11. The objective of the Animal Health cum Fish
Farming camps was to sensitize the farmers about
the importance of cheap and effective interventions
in fisheries and animal husbandry and strategies for
enhanced productivity and sustainability in salt
affected watershed of Bihar. Common cattle
disorders and diseases encountered were
reproductive disorders (poor conception rate,
anoestrous, delayed maturity, repeat breeders,
endometritis), heavy parasitic load, inappetence,
poor growth, mastitis, lameness and nutrient
deficiency etc. Due to the animal health camps, the
milk yield of cattle improved and gave an increase in
income of the farmer, owing the animals. A total of
410 farmers participated in the camps and 350
animals were vaccinated against FMD, HS and BQ.
Besides 480 cattle, 150 goats were diagnosed and
treated with suitable medication. Pregnancy
diagnosis was also carried out in cattle and buffaloes
to confirm pregnancy.

Health Camps improved the animal health and milk
secretion. It has also helped in increasing the
conception rate. Animals were diagnosed for the
repeat breeding, nutrient deficiency, agalatia and
anorexia. A total of 3056 milch animals were
diagnosed. Due to Animal Health Camps milk yield
of cattle was improved by 1.5 to 1.6 litres/day and
there by increased income of the farmer was
increased by s 720-1,056/ animal/month.

• Vaccination and ecto parasite control at
Rajmata Vijayaraje Scindia Krishi Vishwa
Vidyalaya (RVSKVV), Gwalior led consortia
was undertaken to control the commonly
occurring infectious animal diseases such as
Hemorrhagic Septicaemia (HS), BQ and FMD.
Vaccination was carried out in three villages of
the project area. A total of 1600 animals were
vaccinated for HS and BQ diseases and 1,300
for FMD with help of State Animal Husbandry
Department and JK Trust (NGO). Similarly,
deworming in 300 cattle and calves were carried
out. The affected animals were also treated for
ecto-parasite control and it was almost 100 %
successful. Vaccination and deworming in cattle
and calves have improved the health and
reduced the mortality rate in the area.

• Animal Health camps cum Kissan Gosthies
were organized in Chakramdas and Jandaha
clusters of Vaishali district of Bihar by Indian
Council of Agricultural Research, Regional
Centre for Eastern Region (ICAR RCER),
Patna. The objective was to sensitize the
farmers in the cluster and bring awareness with
modern and scientific livestock management
practices. During these camps more than 500
farmers benefitted by vaccination against Foot
and Mouth disease, Hemorrhagic Septicemia
and Black Quarter in Bovine and PPR and
enterotoxaemia in goats. Many more farmers
benefitted from deworming and mineral mixture
provided to livestock owners of the clusters. In
this series, Animal health card in Hindi/local
language was conceptualized, printed and
distributed to the beneficiaries, so that they can
maintain every details regarding livestock
health and production including deworming and
vaccination done and due, daily milk yield
record, AI or natural service provided to the
animal and its consequence, any treatment
provided post illness, etc.

Fig. 4.11: Animal health camps at Motipur cluster of
Muzaffarpur district

Prior to project intervention, medical check up of
animals in the area was negligible. Frequent animal
health camps improved the animal health and milk
secretion. It has also helped in increasing the
conception rate. Animals were diagnosed for the
specific disease and there after probable cause of
the diseases was determined. Suitable curative
measures were prescribed to the farmers along with
the preventive measures of these diseases. In the
project area Animal Health Camps were organised at
village level, which took proper health care of
animals and benefited the farmers. Frequent Animal
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• For improving productivity of livestock, over
18000 animals were diagnosed and treated
through animal health camps by Central
Research Institute for Dryland Agriculture
(CRIDA), Hyderabad led consortia. Also, in
order to supplement the veterinary health
services, a group consisting of total 45 youths,
selected from each of the 8 clusters, was trained
in basic veterinary services like vaccination,
deworming, castration, wound dressing etc.

4.9  Other significant cattle development
programmes

• Introduction and demonstration of fodder like
‘sudan grass’ was conducted by Indian Council
of Agricultural Research, Regional Center for
Eastern Region (ICAR RCER), Patna and also
farmers were provided 10 kg of ‘sudan grass’
seeds. Regional Research Station, Kerala
Agricultural University (RRS KAU), Wayanad
popularized scientific feeding practices and
about 20 tonnes of feeds were supplied to 350
beneficiary farmers, which resulted in improved
health, increase in milk yield by 2 litres per day
and reproductive parameters came to normal
limit.

• Maharana Pratap University of Agriculture and
Technology (MPUAT), Udaipur provided quality
nutritive fodder by introduction of High Yield
Varieties of fodder like pearl millet (Rijka Bajari),
lucerne and berseem in 627.7 ha area, with
1238 farm families, to cater to the needs of
milch animals round the year, Fig. 4.12.
Farmers have harvested, on an average, 850q/
ha green fodder. The mineral mixture, given to
5160 milch animals, resulted in increased milk
yield up to 400-450 ml/animal/day.

Farmers are getting an additional income of
s 100-250 per month per animal. For promoting stall
feeding and avoiding fodder wastage, 1860 mangers
were constructed. By this intervention, saving of
approximately 25% fodder has been reported.

• CRIDA, Hyderabad promoted better feed and
health management practices, both in small and
large ruminants, resulting in a 20% increase
(over traditional practices) in body weight of
small ruminants and 30% increase in milk yield
in large ruminants.

• UAS, Raichur produced 950 tonnes of fodder
through introduction of improved varieties of
fodder crops and constructed mangers to save
more than 1200 tonnes of fodder, in terms of
wastage.

• In general, available livestock in the project area
of Jhabua district were poorly managed, which
resulted in low milk. In Jhabua district, Indian
Grassland Forage Research Institute (IGFRI),
Jhansi has developed a pasture in non-arable
land, covering an area of 65 ha, by growing the
grasses and legumes viz. jowar, bajra, cowpea
and guar during Kharif and berseem and oat
during Rabi season. Average productivity of
berseem was 626-710 q/ ha and of oat was
450-532 q/ha, in different villages (Rajmata
Scindia Krishi Vishwa Vidyalaya, Gwalior).
Farmers are getting an additional income of
s 14.0/day/buffalo, by using the balance
nutritive feed or mineral mixture.

• Smallholders of the Chitradurga area were
encouraged to make silage in polybags and
plastic drums to ensure better feeding of
livestock even in lean months. Silage was
prepared, in limited quantities, by using the
green fodder cultivated by the farmers and
stored in polybags and plastic drums. As this
technology was of low cost and easy to practice,
it is gaining popularity among the farmers.
Twelve smallholders have adopted this
technology. Usage of silage improved daily milk
yield by half a litre per animal, giving an extra
income of s 11.50 per day per animal. Better
feeding in lean months ensured improved
health status of the animals.

• Bovines (cows and buffaloes) were available
with 76% household in the project areas in
Bundelkhand region of Uttar Pradesh. FodderFig. 4.12: Fodder production in tribal belts of Rajasthan
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Fig. 4.13: Bovine health camp and feed distribution in Bundelkhand area

Table 4.9: Impact of Health, Fodder and Mineral Mixture supplementation on performance of Bovine (cow and buffalo) in
Bundelkhand area

Particulars Before intervention Afterintervention

Health intervention

Households covered - 1960

Average herd size 2.5 3.0

Mortality (%) 10.0 3.5

Abortion, miscarriage 19.0 9.0

Misconception (buffaloes) 24.0 12.0

Value of saved animals - 725
@ R 5,000/animal/HH

Value of fertility improvement - 240
@ R 2,000/adult bovine/HH

Fodder intervention

Fodder availability/HH/year (q) 7.73 19.83

Bovine in milk/HH/year 1 1.2

Milk yield/day (litres) 3.5 4.7

Lactation length (days) 247 265

Total milk production 847 1253

Income @ R 25/litre 21175 31325

Additional income/HH/year (R) - 10150

intervention by sub project activities led by
Central Institute for Research on Goats (CIRG),
Mathura was mainly adopted by farmers
keeping buffaloes and cows. Increased fodder
availability to beneficiaries by more than 100%
enhanced the milk production by 34%. Supply
of five hundred kg mineral mixture, deworming
for endo-parasites and strategic supplementary
feeding have also supported survivability and
productivity of cows and buffaloes. These

measures have increased the income over
baseline from s 21,175 to s 31,325 per year
with a unit of 3 bovines (Fig. 4.13, Table 4.9).

4.10 Summary of income generated by various
consortia through cattle interventions

Summary of income generated by various
consortia through cattle based interventions is given
in Table 4.10.
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Table 4.10: Cattle interventions for livelihood security in disadvantaged districts of India under Component 3 of NAIP

Lead Centre No. of No. of cattle Income (R)
Households

BAIF, Pune - 7388 calves of  improved Assets  worth 1881.98 lakhs
breed born created through improved

animals born

CIRG, Mathura 1960 5880 10150/HH/year

GADVASU, Ludhiana 3101 2350 51975/HH/year

MPUAT, Udaipur 12453 23716 animals treated  under NA
329 vaccination and animal
treatment camps benefitting
12453HH

NBSS&LUP, Nagpur 10 1 cross bred cow per HH 51562/HH/year

RAU, Samastipur 1250 3056 animals diagnosed and 720-1056 /animal/month
treated in Animal Health Camps
benefitting 1250 HH

UAS Bangalore 245 1.85/ HH; total 18900 cattle, 19560/HH/year
sheep and goat treated in
27 animal camps

VPKAS, Almora 506 41641 11500/HH/year

KVK Bidar NA 2171 crossbred animals 17000/ animal / lactation
(772 buffaloes and 1399 cattle)
and 709 Deoni animals due to
establishment of 4 Artificial
Insemination centres in the
project area

IVRI, Izatnagar NA >16000 animals covered under NA
infertility control resulting in Inter
calving period of 14.7/17.2 months
and morbidity rate of <3.0/1000
animal days

CRIDA, Hyderabad 42 86 Additional income of
R7762/HH/year

Total 19567 121651 1883.7 lakhs

Average/ Consortia 2446 11059 _

NA = Not Available

❏❏❏❏❏



60

NATIONAL AGRICULTURAL INNOVATION PROJECT

Annexure I

Title of subprojects, Lead Centre and Districts covered
under Component 3 NAIP

Sub-Project Title Lead Centre Target Districts Details of Consortium
Principal Investigator (CPI)

Sustainable livestock based Guru Angad Dev Hoshiarpur Dr. A. L. Saini
farming system for livelihood University of Veterinary Email: sainial@yahoo.co.in;
security in Hoshiarpur district and Animal Sciences, M: 09872800342
of Punjab Ludhiana (Punjab)

Goat husbandry based integrated Central Institute for Mahoba and Dr. M. K. Singh
approach for livelihood security in Research on Goats, Hamirpur Email: manoj@cirg.res.in;
disadvantaged districts of Mathura M:09412826683
Bundelkhand region (Uttar Pradesh)

Holistic approach for improving Indian Veterinary Barabanki and Dr. R.B. Rai
livelihood security through Research Institute, Raebareli Email: drrbrai@yahoo.co.in;
livestock based farming system Izatnagar M: 09411699408
in Barabanki and Raebareli districts (Uttar Pradesh)
of Uttar Pradesh

Farming systems for livelihood Annamalai University, Cuddalore, Dr. R.M. Kathiresan
security of small and marginal Annamalai Nagar Nagapattinam, Email:
farmers in disadvantaged districts (Tamil Nadu) Villupuram and rm.kathiresan.agron@gmail.com;
of  Tamil Nadu Thiruvannamalai Ph.: 04144-239816

Live better with the flood-An Action for Food Dhemaji Mr. Pankaj Bezbaruah
approach for sustainable livelihood Production,Guwahati Email:
security in sistrict Dhemaji, Assam Unit (HQ: AFPRO, pankajbezbaruah@gmail.com;

New Delhi) M: 09085055215

Sustainable livelihood improvement Central Institute Mayurbhanj, Dr. S.K. Swain
through integrated freshwater of Freshwater Keonjhar and Email:
aquaculture, horticulture and Aquaculture, Sambalpur swain_saroj2002@rediffmail.com
livestock development in Bhubaneswar M:09437268341
Mayurbhanj, Keonjhar and (Odisha)
Sambalpur districts of Orissa

Enhancement of livelihood security Vivekanand Parvatiya Kupwara and Dr. P. K. Agrawal
through sustainable farming Krishi Anusandhan Doda (J&K), Email:
systems and related farm Sansthan, Almora Chamba (HP) pawankagrawal@hotmail.com;
enterprises in North-West (Uttarkhand) and Tehri Garhwal Ph.: 011-25841332, 25843521
himalayas and Champawat M: 9868275277

(Uttarakhand)

Livelihood improvement and ICAR Research Mon, Siaha, South Dr. S.V. Ngachan
empowerment of rural poor Complex for Garo hills, Upper Email:
through sustainable farming NEH Region, Subansuri. North svngachan@rediffmail.com;
systems in North East India Barapani Sikkim, Dhalai Ph.: 0364-2570257

(Meghalaya) and Tamenlong

Improving livelihood security in Rajendra Agricultural Muzaffarpur and Dr. S. S. Prasad
salt-affected watersheds of University, Sheohar Email:
Muzaffarpur and Sheohar Samastipur (Bihar) ssprasadtca@rediffmail.com;
districts of Bihar M: 08092010112

Multi enterprise farming models Kerala Agricultural Wayanad Dr. V. S. Devadas
to address the Agrarian crisis of University, Thrissur Email: naipwayanad@gmail.com;
Wayanad district of Kerala (Kerala) Ph.: 04936-260421, 260561
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Achieving improved Chaudhary Charan Mewat Dr. V.K. Yadav
livelihood security through Singh Haryana Email: drvk54@gmail.com;
resource conservation and Agricultural M: 09416329499
diversified farming University, Sh. M.A. Khan
Systems approach Hisar (Haryana) Email:khanmandkola@gmail.com;
in Mewat M: 09812785786

Developing sustainable farming Birsa Agricultural Dumka and Dr. A. K. Singh
system models for prioritized University, Ranchi Jamtara Email: aksingh63@yahoo.com;
micro watersheds in rain-fed (Jharkhand) M: 09431581001
areas in Jharkhand

Livelihood promotion through Assam Agricultural Lakhimpur, Dr. P.K. Gogoi
integrated farming system University, Jorhat Kokrajhar and Email:prabin.gogoi@rediffmail.com;
in Assam (Assam) Karbi Anglong M: 09435713773

Ensuring livelihood security through Institute of Agricultural Mirzapur and Dr. J. S. Bohra
watershed based farming system Sciences, Banaras Sonbhadra Email:
modules in disadvantaged districts Hindu University, jsbohra2005@rediffmail.com;
of  Mirzapur and Sonbhadra in Varansi M: 09415396460
Vindhyan region (Uttar Pradesh)

Improvement in livelihood security Chandra Shekar Hardoi and Dr. S.C. Katiyar
of rural people living in disadvantaged Azad University of Fatehpur Email: dr_sck@indiatimes.com;
districts of Uttar Pradesh through Agriculture and Technology, Mob: 09956445142
diversification in agriculture Kanpur (Uttar Pradesh)

Improving rural livelihood security Indira Gandhi Krishi Bastar, Kanker Dr. G. P. Pali
through sustainable integrated Vishwavidyalaya and Narayanpur Email: gppali@rediffmail.com;
farming system model and allied (IGKV), Raipur Telefax : 07782-229360
enterprises in Bastar region of (Chhattisgarh)
Chhattishgarh

Integrated Farming System (IFS) Gramin Vikas Trust Sahibganj and Dr. S. C. Prasad
for enhancing sustainable rural (GVT), Ranchi Pakur Email:gvt.naip@gmail.com;
livelihood security in Sahibganj (Jharkhand) M: 09953140813
and Pakur districts of Jharkhand

Integrated farming system for Rajmata Vijayaraje Jhabua and Dhar Dr. H. S. Yadava
sustainable rural livelihood in Scindia Krishi Email:
undulating and rain-fed areas VishwaVidyalaya naiprvskvv@rediffmail.com;
of Jhabua and Dhar districts (RVSKVV), Gwalior M: 09425650289
of Madhya Pradesh (Madhya Pradesh)

Integrated farming system modules Jawaharlal Nehru Krishi Chhatarpur, Dr. N.K. Khare
to ensure sustainable livelihood Vishwa Vidyalaya Tikamgarh, Betul, Email:nalinkhare@gmail.com;
security for the peasants of (JNKVV), Jabalpur and Mandla M: 09425160290; 07612680033
disadvantaged districts of (Madhya Pradesh) Mr. Om Thakur;
Madhya Pradesh Email: omthakur13@rediffmail.com

M: 09425426529

Integrated project for research on Sardar Krushinagar Banaskantha, Dr. K. A. Thakkar
development process and Dantiwada Agricultural Dahod and E-mail: sdaunaip_kat@yahoo.co.in;
sustainability of livelihood in University, Dangs dee@sdau.edu.in;
selected disadvantaged districts Sardar Krushinagar M: 09426502536
of Gujarat state (Gujarat)

Efficient land use based integrated National Bureau of Aurangabad, Dr. Arun Chaturvedi
farming system for rural livelihood Soil Survey and Land Dhule Email: arunchat55@gmail.com;
security in Aurangabad, Dhule and Use Planning, Nagpur and Gondia M: 09422809595
Gondia districts of Maharashtra (Maharashtra)

Livelihood and nutritional security Maharana Pratap Udaipur, Dr. I. J. Mathur
of tribal dominated areas through University of Agriculture Banswara, Email:
Integrated Farming System and & Technology, Udaipur Dungarpur indrajitmathur@yahoo.com;
technology models  (Rajasthan) and  Sirohi M: 09649908841

Sub-Project Title Lead Centre Target Districts Details of Consortium
Principal Investigator (CPI)
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Livelihood security of rural poor in University of Agricultural Chitradurga Dr. H. S. Shivaramu
disadvantaged Chitradurga district Sciences, Bangalore Email: hssramu@yahoo.co.in;
of Karnataka through integrated (Karnataka) M: 09448865292
farming system approach

Livelihood security through resource University of Agricultural Bidar Dr. R.C. Deshmukh
and entrepreneurship management Sciences, Raichur Email: kvkbidar@rediffmail.com;
in Bidar district (Karnataka) M: 09480696318

To promote sustainable livelihoods Bhartiya Samruddhi Nawada and Mr. Mihir Sahana
of Small and Marginal farmers with Finance Ltd., Patna Purnea Email: mihirsahana@gmail.com;
a focus on women's empowerment (Bihar) M: 09771493321
in Nawada and Purnea District of
Bihar

Sustainable farming system to Bidhan Chandra Purulia, Bankura Dr. Amit Kumar Roy
enhance and ensure livelihood Krishi Viswavidyalaya, and Email: amit.mala123@gmail.com;
security of poor in Purulia, Bankura Nadia, West Midnapore M: 09831052458
and West Midnapore districts of (West Bengal)
West Bengal

Sustainable livelihood improvement ICAR Research Munger, Vaishali, Dr. Abhay Kumar
through need based Integrated Complex for Darbhanga and Email:
Farming System Models in Eastern Region, Samastipur akumar1904@rediffmail.com;
disadvantaged districts of Bihar Patna (Bihar) M: 09939617678

Sustainable rural livelihood and Orissa University of Kandhamal, Dr. Basudev Behera
food security to rain fed farmers Agriculture and Kalahandi and E-mail:
of Orissa Technology, Dhenkanal bdbehera1@rediffmail.com,

Bhubaneshwar bdbehera1@gmail.com;
(Odisha) M: 09437087984

Sustainable rural livelihood Uttar Banga Krishi Uttar and Dakshin Dr. S.C. Sarker
empowerment project for Viswavidyalaya, Dinajpur, Malda Email: sarker57@rediffmail.com;
northern disadvantaged Pundibari and Ph.: 03582-270973
districts of West Bengal (West Bengal) Murshidabad

Sustainable rural livelihood Bharatiya Agro Yeotmal, Mr. B. K. Kakade
security in backward districts Industries Foundation Gadchiroli, Email:
of Maharashtra Development Research Chandrapur, bkkakade@baif.org.in;

Foundation, Pune Nandurbar and Ph.: 020 25231661
(Maharashtra) Ahmednagar

Sustainable rural livelihoods Central Research Mahbubnagar, Dr. Sreenath Dixit
through enhanced farming system Institute for Dryland Adilabad, Email:
productivity and efficient support Agriculture, Anantapur, sreenathd@yahoo.com;
systems in rain-fed areas Hyderabad Kadapa, Telefax: 040-24535336;

(Telengana) Khammam, M: 09949006328
Nalgonda,
Rangareddy
and Warangal

Sustainable rural livelihood security Maharashtra Animal Hingoli and Dr. P. G. Wasnik
through integrated approach in Science and Fishery Nanded Email:
Hingoli and Nanded districts of Science University, pgwasnik@gmail.com;
Maharashtra Nagpur (Maharashtra) M: 09422866519

Up-scaling livelihood of forest Agricultural Finance Godda Shri Ashish Deepankar
communities through enhanced Corporation Ltd., Email:
farm productivity and efficient Godda Unit ashish.afc@gmail.com;
support systems in Godda (AFC, Delhi) M: 9811557958, 08986785453
district of Jharkhand

Sub-Project Title Lead Centre Target Districts Details of Consortium
Principal Investigator (CPI)
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