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PREFACE

Agriculture in India is extensively rainfed, where 70 percent
of the cropped land depends on rainwater for its survival. Dryland
agriculture supports more than 60 percent of the total cattle
heads in India. The farmers in these areas particularly are small,
marginal and resource poor. Animal husbandry based economy
is more common in these areas. The combined forces of
population growth of human and livestock have resulted in land
degradation and sharply shrinking land–man ratio. In India more
than 500 million livestock are found for which scarcity of green
fodder is more acute than dry fodder. Livestock rearing is the
important subsidiary occupation of dryland farmers in India.
India is having 187 mha of wasteland virtually barren or infested
with wild thorny vegetation having little economic value. These
lands are unable to produce plenty of fodder to available animal
population consequently underfed and their productivity is very
low. To compensate the low productivity, farmers generally
maintain livestock, which increases the pressure on already
limited fodder resources and ultimately result in underfeeding
of the livestock. This vicious cycle can be broken only by
increasing good quality fodder production and by improving the
quality of livestock. There is need to rehabilitate these lands by
introduction of suitable grass, legume, shrub and tree species,
and produce biomass such as fodder, fuelwood and timber for
meeting the domestic requirements of resource poor farmers.
The class IV and above lands are termed as non-arable land.
These are unfit for crop production due to highly undulating
topography, lack of vegetative cover and runoff is inevitable.
The carrying capacity of such lands is less than 2 heads/ha.
Since these lands have to be brought under close canopy
vegetative cover through plantation of trees, shrubs, perennial
and annual grasses and legumes grow together. This
heterogeneity ensures better utilization of environmental
resources as the polymorphs are of different height and their
roots extend to different depths. The different fodder production
systems on less productive lands have been found to increase
the productivity through soil and moisture conservation,
increase soil fertility, and besides this amelioration of micro

climate of the area. This present book provides enormous
information on different aspects of fodder production systems
in arid and semi- arid regions, it will  also provide basic
information in simple language on different species of fodder
trees, shrubs, herbs, grasses and legumes which are more
common at one or the other places. Watershed management,
forest production inventories, techno- economic planning of
forestry products, etc. land management as related to
agroforestry, management techniques, harvesting and
conservation of surplus fodder through making of hay and silage
for scarcity periods.The grasses from such areas may be
harvested and stored as fodder bank for meeting the requirement
of fodder in times of scarcity. The productivity of grasslands is
generally very low and can considerably be improved by fertilizer
application and through introduction of legumes; it is essential
to select the different species of fodder crops, multi purpose
tree species, shrubs and herbs those are most suitable for local
climate and soil. Their interaction, management and economic
analysis have also been discussed thoroughly to prevent lands
from further degradation, improve the carrying capacity of native
grassland for stabilizing the economy of farming community.
The total fodder requirement for livestock will be about 1660
million tonnes. Whereas, the availability of green fodder is only
920 million tonnes in India, thereby, causing great difficulty in
meeting the demand of green and dry fodder. Wastelands may
be put to productive use through various improved alternative
land use systems such as Agroforestry, Silvipasture,
Agrihortipasture and watershed based fodder production. The
information is scattered and dispersed. No book on fodder
production deals with principle and practices and gives details
of the rich Indian scientists. No attempt has been made so far
to cover almost all the topics given in the curriculum on fodder
production. There are 11 chapters on various topics covering
the major segments of forage production.The measures
suggested will help in narrowing the gap between the
requirement and availability of fodder in the country to some
extent.

Authors
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BACKGROUND

India is endowed with huge and diverse livestock population
and livestock production forms an integral part of agricultural
sector. Participation of large number of farmers with very small
land holdings and few animals per family characterize the animal
husbandry sector in India. As per recent estimates of FAO (2004)
India has 222 million cattle, 95 million buffaloes, 124 million
goats and 59 million sheep. The contribution of the livestock to
the gross value of output of the agricultural sector has been
increasing continuously and faster than the crop sector. The
livestock sector, which accounted for about 17 per cent of the
value of agricultural output in 1981-83, has gradually increased
to 24 per cent in 2001-03. During this period, livestock sector
grew at a rate of 3.9 per cent a year, compared to an annual
growth of 1.8 per cent in the crop sector. Livestock sector
engages about 5 per cent of the rural labour force and generates
employment for 7.5 million workers. Native pasture is highly
degraded ones. Hence, their improvement and management
involve a set of technical interventions. The important technical
interventions are identification of suitable grass and legume
species, adoption of suitable establishment techniques,
fertilization of pasture lands, regulation of  grazing in the
pressure by using an optimum stocking rate, use of rotational
grazing system if feasible, and increasing the grazing period
through introduction of top feed tree species. The most
important endowments of nature in India are abundant sunshine
all the year–round, diversified soil types, wide range of climatic
variations and large group of forage species suited to individual
ecological niches. There is a need to identify efficient forages,
develop production systems and visualize management
techniques for various cropping zones of India to meet the
emerging challenges.The structural changes in livestock
population represented by the compositional changes in the type
of livestock. It is revealed that cattle and buffaloes followed by
goat and sheep dominate the scene. Over a period of two decades
ending 2003, this pattern has been more or less same. In the
early 1980,s the proportion of cattle and buffaloes to total
livestock was 63 per cent whereas in early 2000.The share of

all other livestock (consisting of donkeys, horse, camels and
mules), excluding pigs decreased in 2000,s as compared to that
in 1980,s. For the sake of brevity only the categories of livestock
of contribution to livestock output is discussed in this sector.
Accordingly the decadal changes/growth in numbers of cattle,
buffalo, sheep, goat and poultry which account for bulk of
livestock population in the country have been taken up for
analysis. There is a wide gap between demand and supply for
fodder, both green and dry. According to an estimate by National
Dairy Development Board (NDDB), production of 112.5 million
tonnes of milk was expected by the end of XI plan. Annual
requirement of green fodder will be to the tune of 1061 million
tonnes, dry fodder 589 million tonnes and concentrate feed
130.55 million tonnes, but the current availability, however, is
estimated at 395.2, 461.0 and 48.27 million tonnes, respectively.
It is thus clearly indicated that there is a huge deficit of green
fodder (61.7%) and concentrate feed (63 %) than dry fodder (23.4
%), though the deficits are anticipated to increase as a proportion
of requirements in all the cases. Hence, concentrated efforts
and focused strategies are needed to face this challenge. It is
estimated that hardly 4.8 per cent of the area is devoted for
fodder production in India, whereas the area under fodder
production should be around 10 per cent of the total cultivated
area. According to National Commission on Agriculture, an
additional 10 mha of wasteland needs to be brought under fodder
production. On the other hand, the carrying capacity of non
arable land is less than 2 sheep/ha against 6 sheep/ha of protected
pasture lands. Such lands have to be brought under close canopy
through re-establishment of vegetative cover to prevent further
degradation. For livelihood of farming community mostly
dependent on animal husbandry in dry areas, the efforts have
been made to enhance the fodder availability for livestock
throughout the year by selection of prominent species viz.
perennial grasses and legumes, top feed trees species, fruit
plants and bushes. Another step for improving the fodder
production in dry parts of the country is rejuvenation of degraded
wastelands through adoption of improved pasture techniques
and suitable fodder production models. This discussion deals
with the steps for improving fodder production in arid and semi-
arid regions of the country. Diction is not sufficient to express
our sense of gratitude and indebtedness to Director, CSWRI,
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Avikanagar for his uninterrupted help, encouragement and
affection able guidance and permission to take this work. We
are also thankful to Dr. A.K.Shinde, who technically scrutinized
the document, deserves a foremost place of appreciation with
particular reference to his ability to work relentlessly. The help
rendered by all scientists of the Institute in brining out this
book is thankfully acknowledged. Though utmost care was taken
in writing of this reference book, however, suggestions for its
further improvement are welcome. We expect that this book
will be useful to all fodder production researchers and planners
in near future.

ABOUT THE BOOK

The book covers important topics viz. status and
approaches of feed, fodder and seed production,
pasture establishment and development, common
grasses and legumes species for pasture production,
grazing management and pasture utilization, top
feed resources and their management, agro-forestry
systems for fodder production, intensive fodder
production systems, fodder production from
degraded wastelands and lean period fodder
resources. The book is designed according to the
needs of the people how are directly and indirectly
enguage in field of fodder production to livestock in
the country.
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INTRODUCTION

The state of Rajasthan, located between 23° 30` to 30° 12` N
latitudes and 69° 30` to 73° 17` E longitudes, covers an area of
34.4 mha and accounts for 11 per cent of the total geographical
area of the country. Extremes of temperature, low rainfall and
aridity have resulted in fragile eco- system and decline in soil
quality. The water and wind erosion are found to be dominant
degradation problems in the state followed by soil salinity,
sodicity, flooding and physical deterioration. The spatial
distribution of one or more kind of degradation problems was
also assessed. It is important to create awareness of the
magnitude and severity of the degradation problem.There is
also need to indicate the urgency of developing methodologies
for restoring the productivity of lands that have become
unproductive by past mismanagement. Restoration of degraded
lands will decrease the pressure on bringing new lands under
cultivation. Sheep and goats are important small ruminants of
livestock, mostly being reared by small and marginal farmers
and landless labourers in rural area who belong to weaker
sections of the society.  India has 9.8 % (182 million) of the total
small ruminants of the world, comprising of 61 million sheep
and 121 million goat population are valued for approximately
Rs. 24000 million annually (Birthal and Taneja, 2003). Sheep
population is more concentrated in arid and semi arid climate
and goats are reared throughout the country. About 5 million
families are estimated to engage in various activities related to
sheep and goats rearing and utilization of their products. A
majority of them maintain themselves at a subsistence level.
Due to lack of focused development efforts, the productivity of
these two species in our country is very low. Hence this is an
enormous natural resource needs to be properly maintained
and improved. Sheep and goats are basically grazing and browsing
species respectively. In our country acute shortage of grazing
and browsing resources is one of the main reason for their low
productivity. There has been decline of 13.4 % grazing area
because of more and more area being brought under cultivation.
On the other hand livestock population increased to the extent
of 42 to 53 % of different species from 1957 to 1981. Hence not

only grazing is becoming scare, forage availability from the
natural grazing lands is also deceasing due to excessive grazing
of pressure and continuous neglect of the natural grazing land
for proper management and development. In addition to this,
the natural pasture grazing lands are available to animals only
for about 5 to 6 months of the year and for the remaining period
the animals have to rely on conserved fodder to maintain their
body weight. Alternative strategies have to be developed to
maintain animals during the scarcity period or to exploit the
production potential of the animals through intensive feeding.
Feeds and fodders are the major inputs in animal production
especially in milch animals, which account 70 % of the total
cost of production. Moreover, the projected demand of green
fodder and dry fodder are 992 million tonnes and 832 million
tonnes respectively. At present in India, the availability of green
and dry fodder is only 370 and 550 million tonnes, respectively.
Thereby, causing a great difficulty in supply and demand of green
as well as dry fodder. Therefore, it is needed to make a suitable
strategy for improving feed and fodder resources for small
ruminants so that their optimum production potential can be
realized in order to enhance the income of marginal and sub
marginal farmers’ whose main source of income is only sheep
and goats rearing. Besides, there is a great challenge to fodder
scientists to develop suitable techniques for enhancing the fodder
production per unit area in unit time. This can be achieved by
adopting ways and means which are mentioned in this book.
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