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Preface

Over exploitation and degradation of natural resources is one of the
major weaknesses that the present Indian Agriculture faces. The soil
resource is also under increasing stress as there is a big gap (deficit of
about 10 million tonnes NPK nutrients) between annual drain of nutrients
from the soil due to crop removals and the nutrient inputs from the external
sources. Surveys conducted in major states revealed that majority of the
farmers are under fertilizing their crops due to escalated costs of fertilizers
and reduced response of crops to applied nutrients. But fortunately
considerable quantities of organic wastes are available in India which, if
used properly, can supply about 7.0, 3.0 and 7.6 million tonnes of N, P and
K, respectively.

Integrated Nutrient Management (INM) has been recognized as the
economically viable and environmentally benign technology to enhance
soil productivity through the balanced use of mineral fertilizers combined
with organic sources of plant nutrients. One of the major constraints of
INM is the quantity and quality of organic manures available with the
farmers. Even though significant quantities of organic manures are
available with the farmers, their quality is poor. Lot of research has been
done in ICAR Institutes as well as SAUs to enhance the quality of manures
by efficient composting techniques. Indian Institute of Soil Science, Bhopal
has developed efficient techniques for nutrient enrichment in different
organic manures including municipal solid wastes for efficient recycling of
organic wastes for sustainable agriculture.

Keeping in view the above, IISS, Bhopal organized a winter school on
“Efficient Farm Wastes Utilization for Sustainable Agriculture and
Ensuring Soil and Produce Quality” during 1-21 December 2009. Faculty
members of the institute and the invited experts from other institutes
shared their rich experiences with the participants through practical as
well as theory classes. The invited papers from the faculty have been
reviewed and brought out in the form of a book.

This book contains very useful information on various on-farm and off-
farm organic wastes being used for soil fertility management in INM and
organic farming, nutrient enriched compost preparation, use of
vermicomposting techniques for bio-degradation of organic wastes,
conservation agriculture, and the effect of organic wastes on crop and soil
quality, and soil carbon dynamics. We are confident that this publication
will be quite useful to researchers, students, extension persons, policy
makers and all those engaged in developing efficient nutrient management
strategies for sustainable agriculture. We compliment all the faculty
members from IISS, Bhopal and other institutions who have contributed
valuable lecture notes.

- Editors

About the Book

Of late, the soil resource in India is under increasing stress as
there is a big gap (deficit of about 10 million tonnes NPK nutrients)
between annual drain of nutrients from the soil due to crop removals
and the nutrient inputs from the external sources. Surveys
conducted in major states revealed that majority of the farmers
are under fertilizing their crops due to escalated costs of fertilizers
and reduced response of crops to applied nutrients. But fortunately
considerable quantities of organic wastes are available in India
which, if used properly, can supply about 7.0, 3.0 and 7.6 million
tonnes of N, P and K, respectively. Even though significant
quantities of organic manures are available with the farmers, their
quality is poor. Lots of research has been done in ICAR Institutes
as well as SAUs to enhance the quality of manures through efficient
composting techniques, vermi-composting, Municipal solid waste
composting (MSW), etc. and their efficient recycling for sustainable
agriculture. Sincere efforts have been made to bring all the aspects
related to potential availability of different on-farm and off farm
wastes available in the country, their characteristics, techniques
for their recycling, nutrient release characteristics of the organic
wastes, INM and organic farming practices, qualit of produce under
INM & organic farming, soil test based on-line fertilizer
recommendations into one place in the form this compendium.
Some chapters on the current areas of research such as nano-
technology, microbial diversity, advanced instrumental techniques,
etc. are also included in the book for the benefit of readers.
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soil carbon sequestration, soil carbon pools in relation to climate
change.
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1
RATIONAL USE OF DIFFERENT ON

FARM AND OFF FARM ORGANIC
RESOURCES IN INDIA

A. Subba Rao and S. Srivastava

In this paper we are giving methodology as how to assess the
farmers’ resources and then develop methodology of judicious use
of off farm and on farm nutrient resources. We have also compiled
the technologies of Integrated Plant Nutrient Supply in different
eco-regions based on their availabilities.

Efficient plant nutrient management invoking principles of
participatory process is imperative for sustaining high crop
productivity. In India, currently the gap between the nutrient inputs
and removal in crop produce is negative to the tune of about 10
million tonnes. Organic resources of various kinds available in the
villages or farm households, offer a potential of 14.85 million tonnes
per year. However, various competing uses reduce the actual
availability to 5.65 million tonnes/year. Increased attention is now
being paid to developing Integrated Plant Nutrition Systems (IPNS)
that maintain or enhance soil productivity through a balanced use
of mineral fertilizers combined with organic sources of plant
nutrients. The IPNS focuses first on the seasonal or annual cropping
system, rather than on an individual crop; secondly, on the
management of plant nutrients in the whole farming system; and,
thirdly, on the concept of village or community areas rather than
individual fields. Nutrient management technologies generated by
scientists and the fertilizer and manure recommendations prescribed
by extension personnel in the State Departments of Agriculture
are adopted to a very limited extent by the farmers. The main
reasons for such low adoption are the constraints of economic
resources (investments ability), manure and water resources
availability with the farmers.

Fine-tuning of the technologies matching with the resource base

of the farmers will go a long way in adopting the technologies to a
larger extent. So proper diagnosis of the constraints and
opportunities at the farmer’s land-holding and at village level is
called upon for better management of soil and plant nutrients for
efficient agriculture. Interest in developing Integrated Plant
Nutrient Systems (IPNS) dates back to the mid-1970s. Over the
years, the concept and contents of IPNS underwent gradual
maturity and developed into a lead approach which could guide the
course of plant nutrient management in general and efficient
utilization of nutrient sources available in rural area in particular.
Although a substantial progress has been made, there is urgent
need for refinement and evaluation of the IPNS technology in
different agro-ecological regions in India. The FAO-ICAR-IFFCO
collaborative project was an initiative towards promoting IPNS in
India. In the approach followed under this project, joint analysis of
the agroecosystem was focused on the assessment of variety of
issues, including farming systems, changing inputs and outputs at
farm level; analysis of differences in soil management practices by
wealth, age and gender; and influence of external economic and
political factors. This phase of the work was done by using a variety
of participatory rural appraisal methods, as well as more
conventional historical and anthropological approaches. Each
contributed to an overall assessment of the area, discussed at each
stage with the village participants. Once different socio-economic,
gender and age categories of farmers were analyzed their
bioresource flows, a number of problems were defined. Potential
solutions were then sought through searching of alternative
intervention options. With a range of alternative options to test,
farmers and researchers then designed an experimental and
monitoring programme together.

The Management of soil and plant nutrients should be addressed
as an integral part of overall soil productivity and in the context of
an economically justifiable, socially acceptable and environmentally
sound production system of the farm household (FAO 2000). The
productivity of a soil depends on its fertility and thus on its physical,
chemical and biological characteristics. For efficient management
of soil and plant nutrients, an integrated approach to plant nutrition
must be adopted. This is achieved through conservation and the
efficient use of on-farm sources of nutrients (e.g. soil reserves, crop
residues and animal wastes), through the judicious importation of

Rational Use of Different On Farm and Off Farm Organic...9 10
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