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lans'k

Hkkjrh; lH;rk Ñf"k fodkl dh ,d vkèkkj jgh gS vkSj vkt 
Hkh gekjs ns'k esa ,d lqn`<+ Ñf"k O;oLFkk ekStwn gS ftldk 
jk"Vªh; ldy ?kjsyw mRikn vkSj jkstxkj esa izeq[k ;ksxnku 
gSA xzkeh.k ;qokvksa dk cM+s iSekus ij] fo'ks"k :i ls 'kgjh 
{ks=kksa esa izokl gksus ds ckotwn] ns'k dh yxHkx nks&frgkbZ vkcknh ds fy, vkthfodk 
ds lk/u ds :i esa] izR;{k ;k vizR;{k] Ñf"k dh Hkwfedk esa dksbZ cnyko gksus dh 
mEehn ugha dh tkrh gSA vr% [kk|] iks"k.k] i;kZoj.k] vkthfodk lqj{kk ds fy, rFkk 
lekos'kh fodkl gkfly djus ds fy, Ñf"k {ks=k esa LFkk;h fodkl cgqr t:jh gSA

fiNys 50 o"kks± ds nkSjku gekjs Ñf"k vuqla/ku }kjk l`ftr dh xbZ izkS|ksfxfd;ksa ls 
Hkkjrh; Ñf"k esa cnyko vk;k gSA rFkkfi] HkkSfrd :i ls (e`nk] ty] tyok;q)] 
ck;ksyksftdy :i ls (tSo fofo/rk] gkWLV&ijthoh laca/)] vuqla/ku ,oa f'k{kk 
esa cnyko ds pyrs rFkk lwpuk] Kku vkSj uhfr ,oa fuos'k (tks Ñf"k mRiknu dks 
izHkkfor djus okys dkjd gSa) vkt Hkh ,d pqukSrh cus gq, gSaA mRiknu ds ifjos'k 
esa cnyko ges'kk gh gksrs vk, gSa] ijUrq ftl xfr ls ;g gks jgs gSa] og ,d fpark 
dk fo"k; gS tks mi;qDr izkS|ksfxdh fodYiksa ds vk/kj ij Ñf"k iz.kkyh dks vkSj 
vf/d etcwr djus dh ekax djrs gSaA

fiNyh izo`fÙk;ksa ls lcd ysrs gq, ge fuf'pr :i ls Hkkoh csgrj Ñf"k ifjn`'; 
dh dYiuk dj ldrs gSa] ftlds fy, gesa fofHkUu rduhdksa vkSj vkdyuksa ds 
ekWMyksa dk mi;ksx djuk gksxk rFkk Hkfo"; ds fy, ,d CywfizaV rS;kj djuk gksxkA 
blesa dksbZ lansg ugha gS fd foKku] izkS|ksfxdh] lwpuk] Kku&tkudkjh] l{ke ekuo 
lalk/u vkSj fuos'kksa dk c<+rk iz;ksx Hkkoh o`f¼ vkSj fodkl ds izeq[k fu/kZjd gksaxsA

bl lanHkZ esa] Hkkjrh; Ñf"k vuqla/ku ifj"kn ds laLFkkuksa ds fy, fotu&2050 dh 
:ijs[kk rS;kj dh xbZ gSA ;g vk'kk dh tkrh gS fd orZeku vkSj mHkjrs ifjn`'; 
dk csgrj :i ls fd;k x;k ewY;kadu] ekStwnk u, volj vkSj Ñf"k {ks=k dh LFkk;h 
o`f¼ vkSj fodkl ds fy, vkxkeh n'kdksa gsrq izklafxd vuqla/ku laca/h eqn~ns rFkk 
dk;Zuhfrd izQseodZ dkiQh mi;ksxh lkfcr gksaxsA

(jk/k eksgu flag)
dsUæh; Ñf"k ea=kh] Hkkjr ljdkj





Foreword

Indian Council of Agricultural Research, since inception in the year 
1929, is spearheading national programmes on agricultural research, 
higher education and frontline extension through a network of Research 
Institutes, Agricultural Universities, All India Coordinated Research 
Projects and Krishi Vigyan Kendras to develop and demonstrate 
new technologies, as also to develop competent human resource for 
strengthening agriculture in all its dimensions, in the country. The 
science and technology-led development in agriculture has resulted in 
manifold enhancement in productivity and production of different crops 
and commodities to match the pace of growth in food demand.

Agricultural production environment, being a dynamic entity, 
has kept evolving continuously. The present phase of changes being 
encountered by the agricultural sector, such as reducing availability of 
quality water, nutrient deficiency in soils, climate change, farm energy 
availability, loss of biodiversity, emergence of new pest and diseases, 
fragmentation of farms, rural-urban migration, coupled with new IPRs 
and trade regulations, are some of the new challenges. 

These changes impacting agriculture call for a paradigm shift in our 
research approach. We have to harness the potential of modern science, 
encourage innovations in technology generation, and provide for an 
enabling policy and investment support. Some of the critical areas as 
genomics, molecular breeding, diagnostics and vaccines, nanotechnology, 
secondary agriculture, farm mechanization, energy, and technology 
dissemination need to be given priority. Multi-disciplinary and multi-
institutional research will be of paramount importance, given the fact 
that technology generation is increasingly getting knowledge and capital 
intensive. Our institutions of agricultural research and education must 
attain highest levels of excellence in development of technologies and 
competent human resource to effectively deal with the changing scenario.

Vision-2050 document of ICAR-Indian Grassland and Fodder 
Research Institute (IGFRI), Jhansi has been prepared, based on a 
comprehensive assessment of past and present trends in factors that 
impact agriculture, to visualise scenario 35 years hence, towards science-
led sustainable development of agriculture.
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We are hopeful that in the years ahead, Vision-2050 would prove to 
be valuable in guiding our efforts in agricultural R&D and also for the 
young scientists who would shoulder the responsibility to generate farm 
technologies in future for food, nutrition, livelihood and environmental 
security of the billion plus population of the country, for all times to 
come. 

 

(S. AYYAPPAN)
Secretary, Department of Agricultural Research & Education (DARE)

and Director-General, Indian Council of Agricultural Research (ICAR)
Krishi Bhavan, Dr Rajendra Prasad Road,

New Delhi 110 001
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From humble beginnings with a rented building at Jhansi (UP) in 
1962, Indian Grassland and Fodder Research Institute (IGFRI) has 
now become a premier institute of forage resource development in 
Asia. This growth has been organic and evolutionary – marked by a 
refreshing spontaneity in responding to the need of the country. Until 
1996, the Institute had 12 divisions and nine Central Units. But 
subsequently reorganization of the divisions was carried out for effective 
implementation of multidisciplinary and system oriented research as well 
as for consolidation of available resources and better sharing of physical 
facilities. At present the institute has 7 divisions (Crop Improvement, 
Crop Production, Grassland and Silvipasture Management, Seed 
Technology, Plant Animal Relationship, Farm Machinery & Post-harvest 
Technology, Social Science) and three Regional Stations at Avikanagar, 
Rajasthan; Dharwad, Karnataka and Srinagar, J & K. 

At IGFRI, our vision is a vibrant livestock farming community 
maintaining health and productivity of their animals economically 
through sustainable forage production. Our mission to accomplish this 
vision is therefore to develop fodder production technologies and forage 
crop varieties and to ensure their integration with the developmental 
projects undertaken both by the government and non-government 
agencies. The Vision 2050 planning builds on the basic structure of 
Vision-2020 and Vision 2030. Earlier vision documents set forth a vision 
of the institute 20 or more years in the future and then taken actionable 
steps towards implementing that vision plan over the 5-year planning 
period. This Vision 2050 follows that tradition, building upon the work 
of scientists and visionaries from past planning, and sets new directions 
that will advance the institution toward the mid-point of the century. 
We realize our past mistakes as a source of learning and development. 
At the same time we accept the responsibility for our activities and we 
want them to be transparent. We ensure the continuity of our actions 
and we are aware of how we act. 

The Vision Document presents a broad perspective framework of 
how IGFRI fraternity would like to see their country, especially the 
livestock sector, by the year 2050.We have, all of us, put together a 
document that aptly captures our dreams and aspirations, and maps out 
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the way forward in the improvement of livestock and their owners. The 
Vision provides a beacon towards which national energies and resources 
can be mobilized. It also facilitates development of country’s forage 
production on a sustained basis. 

IGFRI is an institution where the diversity of motivation, ideas, 
needs and potentials are not only accepted, but celebrated. This 
document is a product of discussions among scientists from diverse 
disciplines. Consultations were also done at the Council level. In a 
nutshell, this document truly reflects the wishes and aspirations of IGFRI 
scientists. Most important of all, the Indian Council of Agriculture 
Research has adopted this document as the framework within which 
all future forage research projects and development programmes will 
be formulated.

IGFRI Vision 2050 document identifies seven pillars of forage 
development. These are genetic enhancement and forage cultivar/variety 
development, management of resources to enhance forage productivity, 
development of seed standard and seed production technology, farm 
mechanization for efficient forage production and their post-harvest 
management, nutritional evaluation of forage resources and development 
of feeding strategies, technology dissemination and capacity building, and 
addressing environmental concerns. These pillars are key components of 
the vision statement. Based on an assessment of past development trends, 
and an analysis of the pertinent strengths, weaknesses, opportunities and 
threats, the document goes on to identify action plans (way forward) 
that are pivotal in future forage development programmes. These are 
prioritization of research in important forage crops, forage production 
from arable and non-arable land, grassland restoration and management, 
forage production from problem soils, post-harvest technology adoption, 
seed production chain, periodic release of crop varieties, inter-institutional 
linkage and collaboration, using KVK as a hub for up-scaling and 
adoption of forage technologies. The document concludes by identifying 
measures/decision on policy related issues that need to be carried out. 
The completion of this Vision 2050 document is, needless to mention, 
not the end of our journey. It is rather a pathway, indeed a roadmap 
ushering our destiny into our own hands. The future forage research 
will be approached in the way that respects, recognizes and affirms the 
uniqueness of scientists, organizations and needs of the livestock sector 
as well as altering biodiversity.

The incessant encouragement and guidance of Dr. S. Ayyappan, 
Secretary (DARE) & Director General (ICAR) in the preparation of 
the vision document has been most inspiring. The inputs of Dr. Swapan 
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Kumar Datta, Ex Deputy Director General (Crop Science), and Dr. 
Ram Prakash Dua, Ex Assistant Director General (FFC) have been 
most helpful. The guidance received from Dr. J.S. Sandhu, Deputy 
Director General (Crop Science) and Dr. I.S. Solanki, Assistant Director 
General (FFC) are also acknowledged. We are also grateful to Dr. A.K. 
Roy, Chairman of the committee for IGFRI Vision 2050 and his team 
members for discharging the responsibility sincerely and diligently. 
Valuable assistance and suggestion were given by Chairman RAC, all the 
scientists, Head of Divisions and Officer In-Charges of three Regional 
Stations of IGFRI. My sincere thanks to all of them. 

Let Vision 2050 be a band which unites us together and strengthens 
our oneness, a catalyst that drives us on to higher levels of scientific 
achievement as well as our commitment to the task of sustainable 
livestock production and forage security in the country. 

P.K. Ghosh
Director, IGFRI
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Context

Agriculture is the mainstay of the Indian economy and contributes 
nearly 14.1 per cent of GDP (Economic survey, GOI 2012-13 base 

year 2004-05), as about 65-70 per cent of the population is dependent 
on agriculture for their livelihood. Livestock production is backbone 
of Indian agriculture contributing 4% to national GDP and source 
of employment and ultimate livelihood for 70% population in rural 
areas. Despite taking great strides in addressing poverty, there remains 
a distinct rural-urban divide and India’s emerging image as a global 
economic force sits uncomfortably with the harsh reality of its human 
development statistics. Contribution of livestock to agriculture sector 
GDP has been steadily increasing. The demand for livestock products 
has shown an increasing trend, which is driven by sustained economic 
growth, rising incomes and urbanisation. 

Livestock is symbolic to wealth and power across civilizations for 
centuries. India is blessed with diversified type of livestock. Its livestock 
sector is one of the largest in the world. It has 56.7% of world’s 
buffaloes, 12.5% cattle, 20.4% small ruminants, 2.4% camel, 1.4% 
equine, 1.5% pigs and 3.1% poultry. The importance of livestock in 
Indian agriculture is well recognized. Livestock not only provides food 
security through supply of milk, meat and self-employment of both 
men and women but also plays an important role for poverty alleviation 
of smallholder livestock farmers. The livestock are less affected by 
the climate change and its growth is also higher than agriculture. In 
11th plan, the average growth of livestock sector was 4.1 while it was 
3.6 for agriculture as a whole. The growth in livestock sector is also 
demand-driven, inclusive and pro-poor. Incidence of rural poverty is 
less in states where livestock accounts for a sizeable share of agricultural 
income as well as employment. In India livestock production system 
is primarily characterized by low input as well as low output. The 
livestock population is increasing and accordingly its feed requirements 
are also increasing. There is urgent need to meet the demand of 
increasing number of livestock and also enhance their productivity for 
which availability of feed resources have to be increased. Almost all the 
grasslands and grazing areas are devoid of quality legumes in enough 
quantity. To compensate low productivity farmers generally maintain 
more number of animals which obviously increase the pressure on limited 

1



2

Indian Council of Agricultural Research

fodder resources. Fodder scarcity makes dairying uneconomical and 
unattractive as an income generation activity among the poor farmers 
of the country. Looking at the vast gap between the demand and supply 
position, it becomes necessary to put adequate efforts to transfer the 
potential technologies developed by various research organization in 
the country to farmer’s field in order to increase the production and 
productivity of good quality fodder. To make dairying economically 
attractive, milk production and productivity has to be enhanced. This 
is possible only by making available good quality feed and fodder in 
adequate quantity. Fodder crops are the cheapest source of feed for 
livestock. As the distribution pattern of livestock ownership is different 
among landless labourers and marginal farmers, the progress in this 
sector will result in a balanced development of the rural economy. On 
the other side, there is emerging emphasis on intensive and diversified 
cropping systems, transformation of sustenance farming into market 
oriented contract farming, emergence of corporate world in input supply 
and output procurement, processing and marketing through organized 
retail chains, linking production to consumption under changing food 
habits towards livestock products, quality consciousness and standards. 

Indian Grassland and Fodder Research Institute is the premier 
institute of forage resource development in Asia. The institute was 
established in 1962 to initiate organized research in the field of grasses, 
grasslands and fodder crops. All India Coordinated Research Project 
for Forage Crops was added in 1970 to coordinate multi-location 
testing programme at national level involving different agro-ecological 
conditions. The institute is at present organized into seven multi-
disciplinary research divisions viz., Crop Improvement, Crop Production, 
Grassland and Silvipasture Management, Plant and Animal Relationship, 
Farm Machinery and Post Harvest Technology, Social Science and Seed 
Technology. The institute was also strengthened with three regional 
research stations, located at Avikanagar, Dharwad and Srinagar to address 
regional needs in forage resource development.

The institute undertakes research, extension and other developmental 
activities towards forage resources development in the country. It 
conducts basic, strategic and applied research with the objective to 
enhance forage productivity, develop new cultivars & improved forage 
production practices and efficient forage utilization for the benefit of 
millions of livestock farmers. The institute is of multi-crop and multi-
disciplinary nature, thus enabling it to have more holistic approach in 
targeting at quality forage production for increased livestock productivity 
and sustainable agricultural development with equal concern for 
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environment, gender and livelihood issues. Over more than five decades 
of its existence, the institute has shown remarkable development and 
expertise in different areas of forage production, processing, utilization 
and human resource development. The institute is working on rangeland 
development, range grasses and legumes for the development of 
livestock, grazing lands, pastures which are all linked with the upliftment 
of poor and under privileged farmers, rural women, nomadic tribes 
and graziers. Many suitable technologies have been developed and 
demonstrated for maximizing fodder and seed production in different 
agro-climatic situations and under various crop rotations. Year round 
fodder production technologies were developed to meet the requirement 
for whole year and especially during lean period. Various post-harvest 
technologies and machines for fodder cultivation have been developed 
and popularized.

Forage crop varieties released and in seed chain 

Total varieties released >180 varieties in different forage crops.

Crop Varieties in seed chain at national level 

Maize African Tall, Pratap Makka Chari-6 & J-1006 

Cowpea BL-2, EC-4216, UPC-5287, UPC-625, UPC-9202, HL-88, UPC-8705, UPC-5286, GFC-3 
& CL-367 

Pearl Millet AVKB-19, Giant Bajra, FBC-16, RBC-2 & PCB-164 

Guar BG -1, BG-3, Ageta Guara-112, Guara-80 & Guar Kranti 

Rice bean Bidhan-1 & Bidhan-2 

Oat OS-6, Kent, JHO-851, JHO-99-2, HJ-8, Sabazar, JHO-822, JHO-2000-4, UPO-212, 
JHO-991, OS-346, JO-3-91 & Phule Harita 

Berseem Wardan, Mescavi, BB-2, JB-1, BL-1, BL-2, BL-22, BL-10, BL-22, BL-42, BL-180 & BB-3 

Lucerne RL-88, Type-9, CO-1, Anand-2 & AL-3 

Gobhi Sarson HPN-1 & GSL-1 

Seeds of several other varieties are also being produced by different states in the country

The Indian Grassland and Fodder Research Institute has an 
important role in strengthening forage resource development through 
innovative research and development activities in the years ahead leading 
to improvement in livestock productivity. Challenges in terms of adequate 
quality forage supply and their efficient utilization in animals, and thus 
improving farmers’ economy had already been visualized in Vision 2020. 
Later Vision 2030 was also brought out emphasizing the strategies 
to meet the challenges and to tap the opportunities with the effective 
adoption of advanced technologies that would enhance forage production 
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and productivity. The present document envisages to provide a vision 
and priority need for forage research. In formulating research priority, 
the factors like vast livestock resources, growing human population and 
the demand for livestock products, reduction in natural resource base 
for forage production and their degradation/over-exploitation, issues 
pertaining to climate change and the technologies available have been 
considered. Having defined the need for growth and the problems faced 
by the livestock sector, particularly feed and fodder development, this 
document attempts to suggest research priority/programs that will guide 
the research and development activities in order to achieve the goals of 
forage security and livestock production projected up to the year 2050 
and beyond, and outlines the appropriate strategies by which they will 
be addressed.



Forage production technologies developed

Round the year fodder production under irrigated situation
• A cropping system of hybrid napier + (cowpea – berseem + mustard) showed the 

biomass production potential up to 273.1 t green fodder/ha/year

Fodder on bunds
• Perennial grasses viz., NB hybrid, TSH, Setaria and Guinea grass showed production 

potential of 7-11 q green fodder/100 m bund/year when planted on bunds of field crops

Food-forage (70:30) production system under rainfed situation
• TSH + Leucaena in paired row with sorghum (F) + pigeon pea system exhibited 

production potential of 53.27 t green fodder/ha/year only from 30% area

Subabul based silvipasture system on degraded lands
• Subabul + Stylosanthes hamata + Cenchrus ciliaris as silvipasture system (over 10 

years cycle) showed the production potential of 11.7 t fodder (DM)/ha/year which 
includes Stylosanthes-3.5, Cenchrus- 4.2 and Subabul- 4 t/ha/yr.

Conservation technologies developed

• Tillage management: Minimum tillage during kharif + minimum or zero tillage during 
rabi season provided high system productivity (WEY 90.0 to 91.9 q/ha), net return (Rs. 
67226/ha) and improved soil health (OC 0.83 %) under limited irrigation conditions in 
Sorghum + cowpea - durum wheat cropping system. Similarly deep summer ploughing 
+ two harrowing in each season produced maximum fodder yield of pearl millet + 
cowpea (44.5 t green and 8.18 t dry matter/ha).

• Under rainfed situation, TSH (Pennisetum trispecific hybrid)+ Sesbania + (Sorghum + 
Cowpea - Chickpea) system produced TSH green fodder yield of 750 q/ha (four cuts), 
sesbania 150 q/ha (four cuts), sorghum+cowpea (30+25 q/ha).



Challenges

Huge Livestock Resources and their Low Productivity

Urbanization has brought a marked shift in feeding habits of people 
towards milk, meat and eggs with the consequential increase in demand 
of livestock products. Meat and milk consumption is estimated to grow 
at 2.8 and 3.3 per cent per annum, respectively, in developing countries 
like India. The human population in India is expected to reach over 
1531.4 million and 30% urban population is poised to increase by 
over 75% by 2050. The demand for milk and meat will be around 
400 and 14 million tonnes, respectively in the year 2050; whereas the 
production in 2011 was about 122 and 6 million tonnes respectively. 
In the past, growth in livestock production was largely number driven. 
This may not sustain in the long run and may stress the resources. The 
future growth should come from improvements in productivity. This 
will require overcoming feed and fodder scarcity and improvements in 
delivery of animal health and breeding services. Thus we have achieved 
horizontal growth in terms of animal numbers, there is need to achieve 
vertical growth in terms of improving productivity.

By the end of 12th Plan (2012-2017), demand for milk is expected 
to increase to 141 million tonnes and for meat, eggs and fish together 
to15.8 million tonnes. Livestock sector grew at an annual rate of 5.3% 
during 1980s, 3.9% during 1990s and 3.6% during 2000s. Despite 
deceleration, growth in livestock sector remained about 1.5 times larger 
than in the crop sector which implies its critical role in cushioning 
agricultural growth. The growth in livestock sector is also demand-
driven, inclusive and pro-poor. Incidence of rural poverty is less in states 
where livestock accounts for a sizeable share of agricultural income as 
well as employment. India’s livestock sector is one of the largest in the 
world. Livestock population is around 529.7 million and is expected to 
grow at the rate of 0.55% in the coming years (Table 1).

The average yield of milk and meat in our animals is 20-60% 
lower than the global average. Further, their production potential is not 
realized fully because of constraints related to feeding, breeding, health 
and management. Deficiency of feed and fodder accounts for half of 
the total loss, followed by the problems of breeding and reproduction 
(21.1%), diseases (17.9%) and management (10.5%). There is urgent 
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need to meet the demand of increasing number of livestock and also 
enhance their productivity for which availability of feed resources have to 
be increased. Livestock production is primarily a small farm production 
system characterized by low input-output. Around 80 per cent of the 
livestock are on marginal, small and medium holdings under rain fed 
situation accounting for 53 per cent of the operated area with average 
herd size of 3.7 head of cattle and buffalo, whereas small ruminants are 
mostly reared under nomadic (30 per cent) and sedentary (70 per cent) 
systems. As the distribution pattern of livestock ownership is different 
among landless labourers and marginal farmers, the progress in this 
sector will result in a balanced development of the rural economy. On 
the other side, there is emerging emphasis on intensive and diversified 
cropping systems, transformation of sustenance farming into market 
oriented contract farming, emergence of corporate world in input supply 
and output procurement, processing and marketing through organized 
retail chains, linking production to consumption under changing food 
habits towards livestock products, quality consciousness and standards.

The difference between the potential and actual yield of any animal 
product is referred as yield gap, which can be divided into two parts viz. 
yield gap I and yield gap II. Yield gap I refers the differences between 
the average potential yield of a particular breed/species at research 
station and the average of the best farm’s yields or farm demonstration 
yield and contributed by differences in genetic potential, environmental 
characteristics etc. Hence, elimination of this gap is quite difficult or 
even literally impossible. Yield gap II is the difference between the yields 
obtained at the best managed farms and the average yield in a locality. 
This gap is resultant of feeding, breeding, health and management 
related problems. The existence of yield gap II is of more concern as 
ideally this gap should not exist. Hence, this gap can be alleviated or 

6

Table 1 Projected livestock population estimates* (million Adult Cattle Unit, ACU#)

Year Cattle Buffalo Sheep Goat Equine Camel Total

2010 127.31 88.88 4.66 9.03 0.75 0.49 231.10

2020 129.16 95.31 5.03 10.32 0.63 0.43 240.86

2030 133.66 106.87 5.39 11.18 0.54 0.29 257.93

2040 136.69 115.08 5.76 11.99 0.40 0.20 270.14

2050 139.63 127.16 6.13 13.19 0.29 0.12 286.52

* Estimates based on past Livestock censuses published by the Directorate of Economic & Statistics and 
Department of Animal Husbandry & Dairying.

 # Category-wise population data was multiplied with standard body weight to get total weight while conversion 
to ACU (1 ACU = 350 kg).
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even leveled, if appropriate measures are taken. However, the extent to 
which growth in livestock production can be accelerated would depend 
on how technology, institutions and policies address constraints facing 
the livestock sector. In the past, growth in livestock production was 
largely number driven. This may not sustain in the long run and may 
stress the resources. The future growth should come from improvement 
in productivity. This will require overcoming feed and fodder scarcity 
and improvement in delivery of animal health and breeding services. 
Technology will be a key driver of growth and concerted efforts will 
be needed to generate and disseminate yield-enhancing and yield-saving 
technologies.

Demand of Forage and Feed Resources 

Forage based economical feeding strategies are required to reduce 
the cost of quality livestock product as the feed alone constitutes 60-
70% of the milk production cost. Thus any attempt towards enhancing 
feed availability and economizing the feed cost would result in increased 
margin of profits to livestock owners also. There is tremendous pressure 
of livestock on available total feed and fodder, as land available for 
fodder production has been decreasing. To meet the current level of 
livestock production and its annual growth in population, the deficit 
in all components of fodder, dry crop residues and feed has to be met 
either from increasing productivity, utilizing untapped feed resources, 
increasing land area (may not be possible due to human pressure for 
food crops) or through imports. The availability of crop residues and 
concentrates is linked with the food crop production and since the 
overall food crop production in the country has shown an increasing 
trend, the crop residue and concentrate feed ingredients availability has 
also shown a commensurate increase. However, the crop diversification, 
which is seen in the recent years with commercial crops replacing the 
traditional cereal crops especially the coarse cereals, is likely to have an 
impact on the availability of crop residues.

In animal feed supply, coarse cereals have a major role and four 
major cereals viz., maize, barley, sorghum and pearl millet account for 
about 44% of the total cereals. Production of these cereals is stagnating 
at around 30 million tonnes per year. To meet the feed requirements 
there is a need to improve productivity of these cereals. The Common 
Property Resources (CPRs) is important source of livelihood and income 
for poor people in all the states. CPRs contribute and allow considerable 
access to all users, but not all the sections of the rural community are 
equally attracted by these potentials and opportunities.
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Sizeable amount of fodder demand is fulfilled through vast grasslands 
and rangelands (Table 3). Any positive or negative change in its position 
will have impact on several environmental issues. Hence, eco-friendly 
fodder production system is of prime importance. The demand will 
reach to 1012 million tonnes of green fodder and 631 million tonnes 
of dry forage by the year 2050. At the current level of growth in forage 
resources, there will be 18.4 % deficit in green fodder and 13.2% deficit 
in dry fodder in the year 2050. To meet out the deficit, green forage 
supply has to grow at 1.69% annually. Diversion of crop residues for 
packaging and other industrial requirement as well as incorporation of 
crop residues into soil will worsen the demand and supply situation. 
There is need for policy for utilization of crop residues for industrial 
and agricultural sectors allowing only non-edible crop residues for 
packaging and other industrial use. On account of more emphasis on 
food production at the national level, the actual potential of quality 

Table 2 Demand estimates* of dry and green forages, crude protein (CP) and total digestible 
nutrient (TDN) (in million tonnes)

Year Dry forage Green forage CP TDN

2010 508.99 816.83 60.04 347.85

2020 530.50 851.34 62.58 362.54

2030 568.10 911.67 67.01 388.24

2040 594.97 954.81 70.19 406.60

2050 631.05 1012.70 74.44 431.26

*Assumptions: 
For calculation of demand of dry and green forages, concentrate feed’s data were adopted from article ‘India’s 
livestock feed demand: Estimates and projections. Dikshit, AK, and PS Birthal. 2010. Agricultural Economics 
Research Review, 23(1): 15-28’. Green forage, dry forage and concentrate feed were converted into dry matter 
(DM) applying a factor of 0.25, 0.90 and 0.90, respectively. Concentrate feed availability data were taken from 
different sources and projected; Factors for conversion of DM from each source into TDN were taken as 0.53 for 
green forage, 0.40 for dry forage and 0.70 for concentrate feed; Factors for conversion of DM from each source 
into CP were 0.04, 0.15 and 0.18 for dry forage, green forage and concentrate feed, respectively.

Table 3 Grazing resources in India 

Resources Area (Million ha.) Percentage 

Forests 69.41 22.70 

Permanent pastures, grazing lands 10.90 3.60 

Cultivable wasteland 13.66 4.50 

Fallow land 24.99 8.10 

Fallow land other than current fallows 10.19 3.30 

Barren uncultivable wastelands 19.26 6.30 

Total common property resources other than forests 54.01 17.70 
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fodder production for animal feeding has not yet been fully tapped in 
the country and can be exploited in future. The expected scenario of 
total digestible nutrient (TDN) and crude protein (CP) availability and 
deficiency is given in Table 2. 

Analysis of livestock population trend over the years indicated decline 
in number of indigenous cattle especially males and to some extent low 
producing females and increase in number of crossbreds and buffaloes. 
Again the peri-urban production systems with buffaloes and cross-bred 
animals are commercially oriented and responsive to improved technical 
input. Under such intensive livestock production system, there will be 
a higher demand of green forage based rations for exploiting their 
genetic potentials. 

Increasing Water Scarcity

Water is the most critical input for crop production including forage 
and feed resources. Currently 63 million ha, or 45 per cent of the net 
cropped area in India, is irrigated. To meet the increasing demand for 
food and animal protein, extra 5000-600 km3 of water will be required 
per year, against the current use of 7000 km3 of water to grow feed 
and fodder globally by 2050. 

Water gap in 2050 is expected to increase by about 3300 km3/year 
which may leave food gap and affect global food security if not attended. 
Today 2.5 billion people, almost 40% of world’s grain production and 
almost one-quarter of the global economy are presently at risk because of 
non-sustainable water use. Hence, water scarcity is projected to become 
a more important determinant of food scarcity than land scarcity. Scarcity 
of water may become the potential cause for conflict at local, national 
and international levels in near future.

To deal with water shortage, water saving technologies, water 
use efficient crops, drought tolerant varieties and fodder production 
technologies will be given more emphasis. The livestock production 
system will also be tuned to be more water efficient. Some of the non-
conventional fodder resources like cactus, fodder beet etc which contain 
high water could be adopted as supplementary source. 

Gaps and Shortcomings

Focus on prioritized area of forage research with commensurate 
allocation of manpower and material resources have been a major draw 
back. Although interdisciplinary team based holistic research divisions 
were created since inception of the institute but unitarian discipline 
bound research generated incomplete package of technologies and 
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resulted in sub-optimum 
output of efforts under 
limited man and material 
resources. 

Higher priority was 
given to research on 
cultivated fodder crops 
as compared to rangeland 
research in terms of 
manpower and investments. Grassland/silvipasture research needs to 
incorporate aspects of soil moisture conservation and water harvesting 
which could have increased total biomass productivity manifold under 
rainfed situation. There is not much understanding of tree-pasture-
livestock interactions in total productivity context. The research on 
grazing resources, grazing intensity and their impact on the biodiversity, 
soil health etc. needs to be strengthened. Moreover, research on 
alpine pasture and temperate grassland has truly come to a halt after 
unavoidable circumstances at hilly regional station. In XI plan, emphasis 
was given through a network project involving other research institutes, 
however it requires greater thrust.

Genetic resource enhancement in forage crops remained confined 
to cultivated crops over many decades. Improvement programmes on 
range grasses and range legumes were not given proper attention which 
is a major constraint in the development of grassland and pastures. 
Twenty prioritized crops are still to be embraced by crop improvement 
programmes with a due focus on agronomic requirements under 
cultivated lands. For example, finding suitable multicut forage legumes 
species/varieties to match with cutting schedule of guinea grass/napier/
napier x bajra hybrid based cropping systems under irrigated lands (one 
of the most acclaimed production technology) is still a great challenge 
to forage researcher. Development of improved varieties of perennial 
grasses and legumes and fodder trees for grasslands and silvipasture 
has a long way to go. Application of biotechnology in forage crop 
improvement is in its infancy although limitation of genetic diversity 
for various attributes of production, resistance to biotic stress (pest and 
diseases particularly in sorghum, berseem, lucerne, bajra and cowpea) 
and abiotic stress are well documented.

Seed availability of forage crops is just 15-20% of national 
requirement at low level of demand under unorganized seed market. 
Nucleus and breeder seeds are the major bottleneck to be addressed 
by forage research network. There is also lack of seed standards for 

Produce more from less water

• Drought tolerant varieties and crops 
• Conservation technologies such as laser leveled 

field, ridge-furrow method
• Sprinkler and drip irrigation systems, use of grey 

water, zero or minimum tillage, In-situ moisture 
conservation etc.
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perennial grasses and legumes even after 50 years of organized research 
in forage crops. This in turn hinders certification/legislation with respect 
to these crops.

Well defined mechanism for technology transfer by the institute 
as well as AICRP centres and presence of a chain of nucleus seed to 
certified seed are a long felt need. AICRP on Forage Crops distinguishes 
only five zones for the whole country. This does not truly represent 
and reflect the heterogeneity in the agroclimatic conditions to consider 
scientific basis for developing varieties and technologies for a region. 
At the same time considering the requirement to breed varieties for a 
large number of annual and perennial forage crops, non-availability of 
adequate number of plant breeders at these centers is major constraint.

Forage crops are also area, region and season specific. These are 
generally cultivated on degraded and marginal lands with minimum 
input, in terms of fertilizers, water and operational energy. In case of 
forages, regional and seasonal deficiencies are more important than the 
national deficiencies, as it is uneconomical to transport the forages over 
long distances.

Efforts should be given to strengthen the nutritional quality and 
production potential of various non-conventional feed resources as 
prevalent in different areas in the country.





Operating Environment

Crop-livestock Farming 

Indian agriculture can largely be characterized as rain fed small 
holders production system, putting a special significance to livestock 
in attaining sustainability, resilience (hedging risk) and creation of 
livelihood. Crop-livestock system is one way of optimizing output from 
limited land and other resources of production. In mixed crop- livestock 
production system, dairy production contributes 20 to 50% of family 
income. The share of livestock for underprivileged marginal and landless 
livestock owner is as high as 70 to 80% during drought year. Livestock 
rearing is drought-proofing strategy for farmers of arid and semiarid 
region. It also provides input for crop production, transport of produce 
and people as well as fuel cakes, which largely remains, unaccounted. 
This calls for priority to take up research to improve livelihood and 
income under these mixed farming situations. 

Non-commercial Nature of Forage Crops

Forage crops have certain unique problems that are quite different 
from the food grain and horticultural crops. Besides multiplicity of the 
crop species and their nature, the crops are usually area and region 
specific. Their preference varies from season to season and locality to 
locality. Because of the non-commercial nature of the crops, farmers 
are not really attracted towards the forage cultivation. In most of the 
cases the degraded and marginal lands are usually allocated for forage 
production with minimum inputs in term of fertilizers, water and 
human resource.

Shrinkage of Lands under Forage Crops

The possibilities for increase in good arable area under fodder 
production are remote as there is immense pressure on the land for grain 
crops, cash crops and other varied uses. There will be further shrinkage 
in the area under natural grasslands. The yield levels in cultivated forage 
crops are already beginning to plateau. The diversion of crop residues 
for fuel and other industrial uses may continue at higher level in future. 
However, there will be greater opportunities to integrate forage crops 
into exiting cropping systems, greater government focus on rehabilitation 

12
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of degraded grasslands on environmental considerations and possibilities 
of integrating range grasses and legumes in degraded forests, joint forest 
management projects, watershed and wasteland development projects, 
orchards and other plantations. 

Changing Scenario of Common Property Resources (CPRs)

Broadly speaking, common property resources refer to all such 
resources which are accessible to the whole community and to which 
no individual has exclusive property rights. The rights and practices 
determining the access to these resources are generally conventional. In 
India, CPRs include village pastures and grazing grounds, village forests 
and woodlots, protected and unclassed government forests, waste lands, 
common threshing grounds, watershed drainage, ponds and tanks, rivers, 
rivulets, water reservoirs, canals and irrigation channels. The earlier 
systems of community management gradually disintegrated and are now 
virtually extinct. Today, in almost all parts of the country, the villagers 
have legal right of access only on some specific categories of land like 
‘pasture and grazing lands’ and ‘village forests’, which are under the 
jurisdiction of the village or village panchayat. The rural population, 
particularly the poor, depends greatly on the goods and services available 
from these categories of lands in general and availability of forages for 
livestock in particular. 

In future, CPRs area will be declining to a significant level due 
to urbanization, industrialization and changing pattern of land use. 
However, these CPRs will continue to be important as a survival strategy 
of the rural poor especially small livestock keepers. There is need to 
develop policy on one hand and suitable mechanism of resource sharing 
and management on the other. The productivity of these CPRs needs 
to be increased by technology and policy intervention. 

Availability of Common Property Land Resources (CPLR) 

Percentage of Common Property Land Resources in total geographical area  15 %

Common Property Land Resources per household (ha.)  0.31

Average household size  5.04

Common Property Land Resources per- capita (ha.) 0.06

Components of Common Property Land Resources

Community pastures and grazing land  23 %

Village forest and woodlots  16 %

Other  61 %

Annual reduction in CPR land (per 1000 ha) 19 ha

Source: NSSO (1999); Chopra and Dasgupta (2002)
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Non-availability of Adequate Forage Seeds

Forage seed production also have unique problem as the economic 
part is not the seed and the forage crop is usually harvested before the 
seed set. Moreover, non-synchronous flowering/anthesis and spikelet 
maturity, abscission of spikelet after maturity and presence of large 
number of sterile glumes in range grasses also affect seed harvest. Seed 
demand of cultivated forages, range grasses and legumes is increasing 
day by day. The grass seed production and distribution have remained 
isolated. Current demand for seeds of cultivated fodder is estimated to 
be 355000 tonnes/annum based on the area under cultivation (8.3 m 
ha). The availability of quality seed is only 15-20% for fodder crop. 
The various constraints being faced in providing adequate quantity of 
quality fodder seeds include - lack of breeder’s seed production farms, 
little or no attention from National Seed Corporation (NSC) and State 
Seed Corporations (SSCs), non-availability of inventory/database for 
computing fodder seed availability and requirement in different states, 
lack of seed production farms, lack of improved variety of fodder for 
seed production etc.

Organic Production and Peri-urban Dairy 

Global organic food demand is accelerating day by day, so is the 
demand of organic milk, meat and poultry. Urbanization has brought a 
marked shift in the lifestyle of people and people tend to change their 
food habits towards organic food with resultant increase in demand for 
more organic livestock products. Peri-urban livestock production and 
commensurate increase in demand of fodder and changing scenario of 
small-unorganized fodder market into large organized fodder market 
need attention of research and development efforts in forage crops.

Rise in Climatic Aberrations

As the climatic aberrations are on a rise, the paradoxical situation 
of surplus fodder during monsoon and a deficit occurring during 
lean season will be more pronounced, especially in the remote areas. 
Our research and development efforts have to accommodate all the 
emerging possibilities so that the investments in forage research pay 
rich dividends. 

Strengths 

A well organized research institute with its three regional stations 
and one AICRP on forage crops spread over 21 centres across the 
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country, covering hill to southern plateau to seashore and manned with 
competent scientific staff, are capable of meeting the technological needs 
of forage resource development in the country. The livestock resources 
are diverse; many breeds of buffaloes (13), cattle (37), and sheep (39) 
and goats (23) are available in the country for diversity-based growth 
of livestock sector. High growth in demand of meat and milk products 
and well developed network of milk cooperatives/federations in all states 
and fast emerging peri-urban dairies will accelerate demands for green 
fodder and setting need for processed fodders and enlarging organized 
fodder market. Network of state milk cooperatives/corporations and 
federations provide organized platform for forage resource development.

Out of approximately 122 million hectares under the category of 
wastelands/degraded lands, more than 40 million hectares as well as forest 
margins can be used for forage resources; if that could be scientifically 
managed and regulated by a policy frame and institutionalized at local 
levels for sustainable use. If implemented successfully, it will completely 
bridge the gap in forage demand and supply. Inclusion of fodder crops 
in the cropping system both under rainfed and irrigated condition will 
provide higher income than food crop based cropping system. 

Economic and environmental benefits of green fodder and grazing 
based livestock production in terms of low cost per unit of livestock 
products as well as reduced emission of methane, organic source of 
nutrients for efficient organic farming and efficient nutrient recycling 
etc, favours forage resource development.





Opportunities & Strengths

Increasing demand for livestock products viz. milk (growth rate 3.95%/
annum) and meat (2.99%/annum) is emphasizing more and more 

need of fodder and feed. Growing demands of organic food products 
have increased the importance of crop-livestock integrated farming for 
its inbuilt organic nutrient recycling 

Peri-urban dairy creating organized fodder markets and need for 
post-harvest processing of fodder and crop residues and formulation of 
complete feeds will increase the demand for green fodder. Forage based 
feeding systems, grasslands composed of heterogeneous biochemical 
entities as well as rapid drying of dung and urine in grazing lands have 
potential to reduce green house gas (CH4) released from ruminants due 
to enteric fermentation. 

There is potential to introduce silvi/horti pasture technology in Joint 
Forest Management (JFM) areas for enhancing total forage production 
as well as increasing area under forest with multiple benefits. Various 
developmental programmes like NWPRA, JFM, Rural Developmental 
programmes, have inbuilt opportunity for forage resource development.
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Goals and Targets

Goal

• To generate and disseminate technologies for enhanced productivity 
and quality of forage and livestock in socio-economic and 
environmental perspectives

• Developing IGFRI as a global knowledge centre in the field of 
forage resource development

Targets and Component Activities

Genetic enhancement and forage cultivar/variety development

Acquisition, conservation and effective utilization of fodder biodiversity 
will continue to be the focus in coming decades. With the advancement in 
technologies, utilization of biodiversity for fodder crop improvement would 
be more effective and precise. More synergistic network of PGR, breeding, 
biotechnology, biochemistry and physiology and plant pathology is envisaged 
in forthcoming years. Plant breeding activities will be strengthened by 
enrichment and management of forage plant genetic resources, pyramiding 
genes for multiple stress tolerance (biotic and abiotic) and desirable fodder 
traits, development of new plant types based on climate change parameters, 
utilizing pre breeding efforts, development and utilization of wide –adaptive 
male sterility systems in grain fodders, identification of genes for generating 
perennial grain fodder, fortification of fodder/dual purpose crops for 
enhanced nutrition and resistance, identification, cloning and characterization 
of key regulatory genes for fodder traits like plant architecture, flowering 
time, foliage, adaptability and quality, biochemical/metabolic engineering 
to modulate quality components in fodders, and enhancing fodder traits 
in otherwise grain crops, modulation, the mode of reproduction utilizing 
genes for apomictic form of reproduction, generate repository of complete 
transcriptome for life cycle, quality and stress characteristics from appropriate 
accessions, studying disease etiology and pest genomics and occurrence of 
new pests and diseases under changing climate and estimation of losses etc. 

Management of resources to enhance forage productivity 

The major concern of fodder production is to reduce the cost of 
production with international quality standards, and in eco-friendly 
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environment. The research for the development of forage based cropping 
system/silvi-horti-pastoral system for extreme weather situations; 
mitigation and adaptation strategies, standardization and validation of 
district-wise forage production modules, precision farming in intensive 
forage based system of milk shed areas, livestock based integrated farming 
systems for efficient resource use and enhanced farm productivity, forage 
based contract farming and cooperative farming, utilization of problem 
soils for fodder production in existing system, silvipasture technologies 
for reclamation of wasteland and problem areas, region and need specific 
hortipasture technologies for wide adoption, non-competitive land use 
pattern for enhancing forage resources, augmenting production from 
range grasses and trees in watershed areas, grassland and pasture land 
resource survey and amelioration for enhanced optimum productivity 
and enhancing livelihood options for pastoral and nomadic communities 
by enhancing production of pasture lands/grasslands etc are required.

Development of seed standard and seed production technology 

Production of quality seeds of cultivated fodder crops grasses, pasture 
legume and fodder tree species is scarce. The institute is shouldering 
this responsibility by conducting basic studies on mechanism of seed 
development, biochemical and molecular interventions for quality seed 
formation in range grasses, molecular studies on seed longevity vis a vis 
germination/dormancy in forages, development of seeds having biotic & 
abiotic stress tolerance during germination and seedling growth using 
biotechnological approach, development of seed coating and pelleting 
technologies with second generation molecules for quality enhancement, 
development of synthetic seeds in vegetatively propagated forages, 
processing of grass seeds through suitable machines, developing climate 
resilient technology for forage seed production, enhancing quality seed 
availability in cultivated and range species, standardization of seed 
testing protocols and development of seed standards in range grasses 
and legumes, and development of variety specific package of practices 
for seed production with economic viability. 

Farm mechanization for efficient forage production and their post harvest 
management  

Mechanization may ensure economical and timely operations in 
fodder crops for efficient fodder production reducing the dependency 
on labour availability. High volume and low value crop residues, grasses 
and fodder crops do not permit their economical and fast transportation 
from surplus to deficit areas, especially, during natural calamities. 
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Mechanization for forage production and utilization in long run requires 
machinery for green fodder harvesting, grass harvesting, collection, 
baling and storage, wetting and soaking of roughages, grinding and 
pelleting of fibrous feedstuffs, enrichment of crop residues by urea/urea-
molasses. Mechanization is also required for production and processing 
in case of range land production and forage seed production. Energy 
efficient soil and water management system development are required 
for forage production. Post harvest technologies for forage conservation, 
enrichment and utilization include refinement in hay, leafmeal, silage bag 
technique, baling, complete feed block technology. Storage techniques 
are required to reduce qualitative and quantitative losses in fodder banks 
with development of designer feed for different category of livestock. 
Development of densified feed products requires attention for off-season 
and natural calamities like drought, flood and earthquake etc. 

Nutritional evaluation of forage resources and development of feeding strategies 

Poor quality crop residues are still major source of livestock feed, 
leaving animals undernourished, which increase their susceptibility to 
diseases, lowering reproduction efficiency ultimately affecting milk, and 
meat production for human beings, which is matter of great concern for 
the country. IGFRI is concerned to develop forage based feeding systems 
for optimum and efficient productive and reproductive performances in 
different categories of livestock, development of technology for efficient 
conservation of surplus green grass/biomass available during rainy 
season, rumen manipulation and development of feeding strategies for 
reduced methane emission, improvement of low grade forages/roughages 
for improved livestock production and nutrient (protein and energy) 
management and monitoring blood minerals status in milch animals 
fed low grade forages.

Addressing environmental concerns 

The global concern about the adverse impact on environment from 
livestock sector is to be addressed by the activities like studying long 
term effect of grazing on soil health and pasture-animal productivity and 
its overall consequences on grassland ecology, development of strategies 
for stress management in animals in view of changing climate, research 
on N2O evolution, rhizosphere biology, soil minerals and atmospheric 
chemistry in forage production in changing climate, identification of 
wide spectrum bio-molecules for environment friendly pest control, 
forage production and regulation of urban waste with respect to soil and 
human health, location specific organic livestock farming to tackle ‘Food 
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safety’ concern of consumers, refined technologies for mitigating GHG 
by sequestering carbon in perennial fodder based & silvipasture system, 
forage production strategies for enhanced synergies in changing climate, 
forage weather based prediction models, validation and application in 
varied climates, forage seed production vis a vis climate change and 
development of ‘Decision support system.

Technology dissemination and capacity building

There is a yawning gap between fodder production technologists, 
extension personnel and livestock managers. Although serious efforts 
are on to generate fodder technologies by the institute yet these are 
not in the reach of the farmers or other stakeholders. For this there is 
need to change the gear from traditional TOT tools to modern tools 
like ICT, fodder expert system etc. Extension efforts are needed to 
develop entrepreneurs by capacity building of the farmers/stakeholders. 
For this purpose, activities will include studies on livelihood based on 
livestock and forage – livestock environment relationship promoting 
entrepreneurship in forage production utilization, assessment of impact 
and adoption, communication methodologies, participatory technology 
assessment and refinement, validation and impact analysis of organic 
farming production system and integrated crop-livestock farming system 
and marketing linkages, capacity building of stake holders, software 
for expert system in fodder and tools for capacity building of different 
stakeholders considering gender aspect.

Location/situation specific hydroponic green fodder cultivation

Hydroponic fodder cultivation provides an opportunity to grow 
green nutritious fodder with better palatability and digestibility. It can 
substitute demand of land and water scarcity. The green fodder available 
from hydroponics is rich in nutrients including protein, micronutrients 
and vitamins, having better palatability and digestibility. The real 
challenge in producing hydroponic fodder in India lies in devising a 
system which is viable and adaptable throughout the year in a cost 
effective and energy sustainable manner. It is visualized that hydroponic 
system will be more useful in arid and hilly regions, and in areas of 
high population density where cultivable land and water scarcity prevails.

Smart farming

The advancement in digital technology will transform the way 
farming will be done in future. Digital technology will be used to 
redesign cropping methods and animal farming, making decisions to 
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increase productivity, improve farm efficiency, and build resilience to 
climate variability. Low-cost sensor technology will allow farmers to 
collect and analyze data on clouds, soil moisture, map micro-climates, 
movement of farm animals using digital ear tags etc. Through iPhones 
and iPads, high-definition video conferencing can be accessed to consult 
experts, run training workshops, and take part in technology transfer 
activities.





Way Forward

Keeping in view the emerging challenges/issues and national 
consultation on ‘Augmenting efforts on forage resource development 

and utilization’ held under the chairmanships of Secretary DARE & 
Director General, ICAR & Secretary DAHDF where all stakeholders 
of Dairy and Animal Husbandry sector had detail discussion and 
deliberation, the following action plan for forage resource development 
in the country can be taken up.

ICAR: IGFRI – Animal Science Institutes – KVK (SAU’s) Interface

 A consortium of IGFRI, NIANP, CIRB, CIRG, CSWRI, NDRI, 
NRC Yak, NRC Mithun and NRC Camel should have interface meeting 
twice in a year. For this a committee under the joint chairmanship of 
Deputy Director Generals Crop Science and Animal Science may be 
constituted to identify, formulate inter institutional research programmes 
and monitoring the output and outcome.

Prioritization of Research in Important Forage Crops

There is a need to prioritize research in important forage crops like 
development of weevil tolerant lines in Lucerne, developing root rot and 
stem rot resistant lines in Berseem, root rot and nematode resistant lines in 
cowpea, low lignin lines in tropical perennial grasses, range legumes specific 
for arid and semi-arid region, understanding and exploitation of apomixis 
phenomenon, stress resilient crop varieties (drought/salt/acid/shade) in 
maize, pearl millet, sorghum. There has been a limited success in varietal 
development in important kharif crops like sorghum, maize, pearl millet, 
development of dual purpose crop and fodder type varieties, hence there 
is a need of effective linkage with NRC Sorghum, DMR, AICRP Pearl 
millet. Evaluation, production and utilization of non-conventional fodder 
crops like Cactus, Azolla etc, evaluation of fodder based production system 
and silvipasture system sequestering more carbon and slowing down global 
warming and development of inventory of forage species/tree leaves to 
limiting GHG emission from livestock need more emphasis. 

Forage Production from Arable Land
Location specific forage varieties, food-forage cropping systems and 

non-competitive land use strategies for fodder production technology 
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development process need to be strengthened. Climate smart varieties/
cropping system with respect to high CO2, rising temperature and 
drought/secondary salinization need to be developed.

Forage Production from Non-arable Land

Alternate land use system such as hortipasture, silvipasture, agro-
horti-silvipasture should be adopted and up-scaled in different agro 
climatic zones. Opportunities in Joint Forest Management (JFM), 
Watershed, Rural development programmes need to be harnessed.

Grassland Restoration and Management 

Degraded forestland and wasteland should be restored by various 
range restoration techniques such as reseeding, legume seeding and 
other soil, moisture conservation techniques for which appropriate 
technologies are available with IGFRI, SAUs. There is need for effective 
local institutional mechanism for sustainable production and optimum 
utilization.

Forage Production from Problem Soils

Amelioration of problem soils like technologies for arid zone 
especially sand dunes and areas with very less rainfall and degraded 
pasture land from cold desert like Leh/Ladakh, for temperate/alpine 
zone, suitable forage resources for temperate animals such as Yak, Mithun 
and migratory sheep and goats and for aquatic and waterlogged zones, 
exploitation of aquatic weeds such as Karmi, Para grass, Jalkumbhi, 
Coix etc. and forage production after receding of flood can be taken up. 

Post-harvest Technology

To mitigate the problem of fodder availability during lean period 
(November-December, May-June) and the flood and drought situation, 
effective mechanism should be in place for fodder conservation, 
compaction, transportation and storage (concept of fodder bank). There 
is need for effective marketing and large scale dissemination of several 
technologies for forage conservation such as bailing, densifying, silage, 
hay making, complete feed block, leaf meal etc. developed at IGFRI 
and other institutes/Universities. Bailing and enrichment of crop residues 
particularly paddy straw and other leguminous crop residues for proper 
storage, balanced feeding with green fodder and minimizing wastage 
and storage loss is desired. Similarly, replacement of costly concentrates 
by complete feed block, silage, leaf meal etc. need priority to reduce 
the cost of animal feeding. 
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Seed Production Chain

Active involvement of SAUs, KVKs and animal science institutes is 
required for strengthening the seed chain of breeder-foundation-truthfully 
labeled forage seed. At least 3-5% seed production under Mega seed 
project should be targeted for forage crops by different SAUs. The seed 
chain can also be strengthened if animal science institutes take up at 
least 5-10 hectares area under seed production at their research farm 
depending upon the availability of land. Supply of breeder seed should 
be ensured by IGFRI/SAUs. 

There is a huge but irregular demand of forage range grasses and 
legumes seeds, which could not be met. A mechanism of assessing 
requirement and arrangement for seed production is needed as a pre-
requisite. At present, there is no effective chain of breeder-foundation-
TFL/certified forage seed production resulting in huge gap in demand 
and supply of forage seed. It has been noticed that very often breeder 
seeds are used in fodder production. Forage Demonstration Centres may 
take up foundation seed at least by utilizing their vast land resources. 
NSC and SSCs should take TFL/certified seed production as regular 
activity (Fig 1). 

Crop Varieties Release 

It will be desirable to consider straw yield and proximate analysis for 
feeding quality as one of the parameters for release of food crop varieties 
as their edible straw contribute about 53% of total feed availability and 
are the main source for feeding livestock. 

Inter-institutional Linkage and Collaboration

On the pattern of inter-institutional (IGFRI, NRC Yak & 
CSWRI) R&D project “IGFRI Outreach Programme on Amelioration 
of Temperate/Alpine Pastures for Livelihood Support to Pastoral 
Communities”, as approved in 11th EFC of IGFRI, other research 
projects may be taken in specific area of forage resource development. 
A functional linkage among animal institutes and IGFRI may be 
established for demonstration of improved varieties of forage crops 
along with production and utilization technologies through their regular 
Kisan Mela and various training programmes. These will improve 
adoption of ‘Forage production and utilization technologies’. The seed 
of improved varieties and package of practices will be provided by 
IGFRI/SAUs. 
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KVK - A Hub for Up-scaling and Adoption of Forage Technology

A planning and monitoring team under the joint chairmanship 
of Deputy Director General Crop Science and Agriculture Extension 
may be constituted. The committee should also include ADG (Agri. 
Extension), ADG (ANP) and Director, IGFRI. At least 20 % of training 
and demonstration activities of selected KVK (200 KVK in different 
agro climatic regions) should be on forage resource development and 

Fig. 1 Suggested National Networking on Forage Seed Production
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utilization. These KVKs will have functional linkage with the three 
IGFRI Regional Stations and 21 AICRP centres on Forage crops located 
all over the country. Each KVK needs to be provided with a mobile 
baling machine, feed block making machine and leaf meal technology 
for cost effective balanced feeding of livestock. IGFRI and ATIC can 
provide the technological advice. Setting up of seed bank at each KVK 
is required to serve the need of forage seed and planting material 

Human Resource Development & Transfer of Technology

Revival of Diploma course in ‘Forage Production & Utilization’ at 
IGFRI with a reduced duration of four months (earlier 09 months) 
needs to be considered. More emphasis should be given to FLD with 
funding from ICAR & DAHDF instead of simple minikit programme 
of DAHDF on cultivated fodders with the help of KVK network. 
There is a need for HRD for various stakeholders such as forestry, 
animal husbandry, community developers, orchard maintainers, KVKs, 
pastoralists, nomadic and semi-nomadic tribes. 

ICAR- DAHDF - NDDB - State AHD Interface

There should be a regular interface meeting between DAHDF 
and ICAR with the representatives of NDDB and State AHD & Milk 
cooperatives once/twice in a year on the pattern of DAC-ICAR Interface 
under the joint chairmanship of Secretary DARE and Secretary DAHDF. 
There is urgent need of having an effective functional monitoring team 
consisting of Joint secretary (Seed) in DAC, ADG (Seed) in ICAR and 
Joint Secretary (Feed & fodder) in DAHDF to upscale seed indents of 
improved varieties from various State AHDs & Milk cooperatives. NSC 
has to play proactive role at national level not only for production but 
also marketing of forage seed through their network across the country. 
The old varieties should be gradually replaced by new improved varieties. 
Lack of regular and steady demand and non-remunerative price of forage 
seed was felt by NSC. It requires policy level intervention and joining 
hand with all stakeholders of forage seed. State AHD farm and State 
Seed Corporations should also focus on production and marketing of 
forage seed. Seed chain strengthening is the need of hour for enhanced 
forage seed availability through a marketing network:

Revolving Fund Scheme and one time catch-up grant with 
contractual manpower for the Forage Demonstration Regional Stations 
(CPSPF & RSFP&Ds) of DAHDF is needed to strengthen seed chain 
and popularization of forage technology. Field level demonstration on 
forage crops duly funded by DAHDF should be undertaken as currently 
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being done in cereal, oil seeds and pulses crops funded by DAC and 
executed by various forage demonstration centers of DAHDF, SAU, 
ICAR institutes and other GO & NGO agencies. The developmental 
programmes on popularization of chaff cutters, establishment of silage 
units, mobile baling machines, feed block making machine and leaf 
meal technology for cost effective balanced feeding of livestock need 
to be undertaken. 

The Central Mini-Kit Programmes need to be replaced by integrated 
programmes on Front Line Demonstration on cultivated fodder. Similar 
programme need to be developed for range grasses and legumes on 
CPR’s and individually owned pasturelands. Linkage among milk 
cooperatives and central agencies and milk collection units should 
be developed providing a single window system for transfer of total 
livestock feeding and management including forage production and 
utilization technology. 

Strengthening Fodder Production in Eastern Region

There is excess of edible biomass of low nutritional quality during 
monsoon. There is need for improvement of nutritional quality of 
available monsoon forage resources through protein and mineral 
supplementation as per mineral map available from NIANP institute 
(ICAR). There is need to conserve excess biomass of monsoon for lean 
period during winter and summer. Available crop residue consisting 
largely of paddy straw having high lignin, high silica and anti-nutritional 
oxalate, needs to be improved through various post harvest technologies. 

Forage production should be encouraged through milk cooperatives 
during rabi and summer. Activities of fodder tree plantation should be 
enhanced on farm and under social forestry, Joint Forest Management 
(JFM) and other development programmes. 

There is need of technologies for utilization of byproducts of vegetable, 
fruits and edible aquatic biomass (para grass, jalkumbhi, karmi etc.). 

Coping with Natural Calamities

a. Measures to mitigate drought situation

In the event of any disaster, especially drought that prolongs for 
much larger duration, there is a great concern for fodder. The system 
should ensure adequate fodder supplies during the disasters through a 
concept of Fodder Bank at village Panchayat. IGFRI/SAUs/ICAR can 
provide technological advice whereas state government agencies should 
ensure availability of seed/feed/fodder.
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b. Measures to mitigate flood situation

Out of the total geographical area of 329 m ha in the country, more 
than 40 m ha is prone to flood (NDMA, 2008). The flood prone 33.5 
m ha area houses 19.6 m cattle, 1.0 m buffalo 6.0 m sheep and 13.1 
m goats. Taking into account this figure, it has been estimated that 
annually, 0.43 m cattle, 0.23 m buffalo, 1.4 m sheep and 2.9 m goats are 
affected by flood for which contingency plan need to be made. IGFRI/
SAUs/ICAR can provide technological advice whereas state government 
agencies should ensure availability of seed/feed/fodder.

Appropriate Measures/decision on Policy Related Issues

Increased investment in forage resource development through credit 
facility for fodder and fodder seed production and its marketing is 
required. Central Variety Release Committee (CVRC) should consider 
straw yield and proximate analysis for feeding quality as one of the 
parameter for release of food crop varieties in order to assess the 
nutritional value of crop residues of newly released food crop varieties. 
National seed reserve, support price for forage, marketing of the seed 
and quality seed production protocols needs to be legislated. 

There is a need of policy support to stop diversion of edible crop 
residues for power, packaging and other uses. Edible crop residues 
for livestock should not be diverted for other uses through policy 
interventions. Large quantities of edible crop residues are being diverted 
for packaging, for making bricks as source fuel in kilns and other non-
agricultural purpose. 

National consultation on conservation agriculture also suggested 
promoting integrated crop-livestock conservation systems and other 
means of minimizing conflict of demands on crop residues through 
better understanding of farming systems (PACA, 2008). Policy on export 
and import of feed, fodder and fodder seed is required.

There is an urgent need for development of fodder mission & policy 
on fodder bank, national grazing policy and common property resources 
(CPR), legal protection to grasslands, utilization of non-traditional 
lands for forage resource development, regulation on pesticide residues 
contamination in livestock products, management of natural calamities 
and linkage between DAC, DAHDF and MOEF.
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