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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

The continuous use of high levels of chemical fertilizers is
adversely affecting the sustainability of agricultural production and
causing environmental pollution. There is a decline in the
productivity of crop, despite the application of optimum levels of
fertilizer inputs under assured irrigation. Constraint analysis has
identified the declining organic mater status as a probable reason.
It is in this context that the supplementation of organic alongwith
chemical fertilizers is a decisive viable strategy.

In coming decades a major issue in designing sustainable
agriculture system will be the management of soil organic matter
and the rational use of inorganic inputs alongwith animal manures,
crop residues, green manures, sewage sludge and food industry
wastes. However, since organic wastes cannot meet the total
nutrient needs of modern agriculture, integrated use of nutrients
from fertilizers and organic wastes seems to be a need of the time.
Sustainable plant nutrition to increase food production has been
identified as one of the priorities directly linked to land and water
management resources in relation to environment. Therefore, the
soil health is very important to achieve national food security targets
for sustained growth.

Indian agriculture is operating at a net negative balance of plant
nutrients at the rate of 8-10 million tonnes/annum. At least 10
million tonnes nutrients should come from organic manures, crop
residues and bio-degradable wastes. Thus, food security is very much
linked with nutrient input. India is endowed with enormous potential
for plant nutrients locked up in the bio-degradable wastes. A total
quantity of around 875 million tonnes of these so-called waste
material is available in the country, which can supply 18.45 million
tonnes of nutrients annually. This book orients towards recycling
of biodegradable organic wastes for improved soil productivity.
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1
UTILIZATION OF COTTON CROP

INDUSTRY WASTES FOR
SUSTAINABLE CROP PRODUCTION

Blaise Desouza

Post-green revolution led to the development of modern high
yielding varieties and hybrids of field crops which were highly
responsive to fertilizers. Development of improved seeds such as
dwarf wheat and rice, and irrigation facility and availability of
fertilizers lead to crop intensification in the 70’s. Fertilizers played
a major role in realizing their yield potential. In recent years, it
was observed that most of the cropping systems started showing
signs of fatigue and crop productivity declined. A number of factors
are responsible for this and one of it was due to imbalanced
fertilization.

Presently, most of the crops, experience nutrient stress of one
or more nutrients. Because soil organic carbon (SOC) affects
productivity through soil improvement, agricultural sustainability
depends on strategies that maintain the status quo or produces an
upward trend in the SOC pool (Lal, 2001). For this reason it is
necessary to add C inputs either through manures, crop residues,
compost, urban and industrial wastes. Moreover, the present deficit
of nutrient supply is to the extent of nearly 10 m. tonnes of N-P2O5
and K2O. Thus we need to rely on combined use of organic and
inorganic sources of nutrients.

Addition of organic manure on a regular basis helps build the
organic matter content of the soil and consequently the fertility.
Several experiments conducted across the country have indicated
that crop productivity was higher following integrated nutrient
management (INM) practices compared to application of mineral
fertilizers alone (Table 1). Furthermore, other benefits are expected
with application of manure such as improved soil moisture holding
capacity, and physico- chemical properties.

Till date, most of the INM strategies revolved around application
of FYM and fertilizers. However, good quality FYM is in short supply
because of its competing uses. Therefore, other organic sources
such as crop residues, urban wastes, municipal solid waste, and
green manures need to be thought of. Many field studies have
indicated that productivity of field grain crops improved when crop
residues were incorporated. For example, in the intensive rice-
wheat cropping system, about 53 million tones of rice residue and
61 million tones of wheat straw is generated annually. These crop
residues contain about 2 million tones of NPK. But these residues
are disposed off by burning which results in not only a loss of plant
nutrients but also create serious environmental hazards. Recent
studies indicate that these residues can be gainfully utilized by
mixing leguminous crop residues or additional N to offset
immobilization. Similarly, large quantity of cotton crop residue is
available which is also disposed by burning. Cotton is an industrial
crop and a lot of waste (by-product) is generated by the cotton
industry (Fig. 1). The issue of cotton crop residue remaining in the
field after cotton harvest (stalks and leaves) is discussed in a separate
lecture. Here the discussion is restricted to the cotton industrial
wastes.

After cotton is ginned, approximately 65% seed is available.
During 2006-07, estimated production of cotton seed was about 8.9
million tonnes. When seeds are processed, it yields four individual
components: (i) linters, (ii) hulls, (iii) oil and (iv) meal. Of these,
cotton seed hulls and meal are of agricultural use. Hulls are tough
protective covering of the kernel. Cotton seed hull is a conventional

Nutrient 

management

Ludhiana Jabalpur

Rice Wheat Soybean Wheat

N 3202 2962 296 364

NP 3874 3987 861 2360

NPK 3966 3859 1496 2707

NPK + FYM 4840 4765 1832 3235

Table 1 : Long-term effects of fertilizer and manure
application on crop productivity (kg/ha)

Singh and Wanjari (2007)

Utilization of Cotton Crop Industry Wastes for Sustainable...9 10
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