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FOREWORD 

 
without losing  

Increasing awareness about conservation of environment as well as health hazards 
associated with agro-
are the major factors that lead to the growing interest in alternate forms of agriculture in 
the world. Organic agriculture is one of the broad spectrums of production methods, 
being considered in support of the environment and human health. The demand for 
organic food is steadily increasing both in the developed and developing countries with an 
annual average growth rate of 20-25%. Organic agriculture, is one of the latest-growing 
sectors  of agricultural production. However, there are certain issues that need to be 
addressed before we go for large scale conservation to organic agriculture. Some of the 
important issues are: Can organic farming produce enough food for everybody? Is it 
possible to meet the nutrient requirements of crops entirely from organic farming? Is the 
food produced by organic farming superior in taste and quality? Is it economically 
feasible?   

The advent of short duration and high yielding crop varieties and expansion of 
irrigation facilities in the last few decades have led to intensive agriculture. This has 
resulted in rapid depletion of resources, consequently creating considerable ecological 
and social problems. These problems have been further confounded by recent escalations 
in the cost of various production inputs. It is, therefore, imperative to conserve and utilize 
optimally the production bases like land, water and genetic diversity, besides the 
optimum utilization of other resources for sustaining crop production and maintaining 
ecological balance. 

Dr. M.S. Swaminathan, eminent agricultural scientist, has highlighted some of the 
challenges pertaining to food and nutrition security that lie ahead. According to him, 
sustainable food and nutrition security involves improving current needs in agricultural 
production without sacrificing the products from meeting the needs of future generations. 
Sustainability, concurrent attention has to be paid to ecological, equity and economic 
factors. 

Agriculture is a vital source for economic assistance and all round progress of our 
country. Present agriculture has taken shape of a business enterprise which requires a 
contingent land use planning and fullest use of available input resources for the highest 



productivity. Availability of scientific information about the latest technology and their 
 

The undoubted increase in agricultural production which took place with the advent 
of green revolution have come essentially from resource rich regions essentially from the 
yield increase rather than area increase. Increased production was inclined to favour large 
holdings than the small holdings.  

This underscores the key role of yield increasing technology. The growth in 
agricultural output per unit area is being achieved with increase in cost per unit output. It 
is out surprising therefore, that with the increasing application of modern technologies 
the capital inputs use rise faster than output. This on long range adoption will spoil the 
profile of the soil and will affect the production potentiality. Thus, it raises the question 
of sustainability. What we should really be looking for is the productivity of total inputs 
viz., land, labour and capital combined. 

Besides, the modern production technologies with high input requirement offers on 

productivity from cropping. To meet the growing demands, to solve small and medium 

sustainability and equitability, a viable technology called integrated farming approach 
basing on soil management and organic farming suited to varied farm situations and agro-
climatic conditions seem to be the answer. The Organic Farming approach incorporated 
in this book has taken due importance through recycling of no cost/low cost material of 
one enterprise as input on the other enterprise thus achieving great reduction in the cost 
of cultivation. 

Organic farming is a form of agriculture which excludes the use of synthetic 
fertilizers and pesticides; plant growth regulators, livestock feed additives, and genetically 
modified organisms. As far as possible, organic farmers rely on crop rotation, green 
manure, compost, biological pest control, and mechanical cultivation to maintain soil 
productivity and control pests. Organic farming is often contrasted with conventional, or 
mainstream, farming. Organic agricultural methods are internationally regulated. 

The role of organic agriculture, whether in farming, processing, distribution, or 
consumption, is to sustain and enhance the health of ecosystems and organisms from the 
smallest in the soil to human beings. 

For the situation of India, sustainable agriculture should refer to development of 
management systems that ensure adequate supply of food, fibre and fuel to the large and 
growing population.  These systems must simultaneously ensure improving living 
standard of people by efficient utilization of all natural resources including land and water 
and external inputs in a practical and profitable manner while enhancing the 
environmental safety.  

The author presented the book entitled, nic 
 in a scientific and systematic manner to understand the fundamentals clearly 

and easily which is the beauty of this book. Potential yield can only be achieved under 
ideal management in an optimal physical, chemical and biological environment. Organic 
Farming  represent integration of farm enterprises as cropping systems, animal 
husbandry, fisheries, poultry farming, etc. for optimal utilization of resources bringing 
prosperity to the farmers. A judicious mix of cropping systems with associated enterprises 
like dairy, poultry, piggery, fishery, sericulture, etc. suited to the given agro-climatic 
conditions and socio-economic status of farmers would bring prosperity to the farmer. 



Sustainable agriculture is an efficient management system of renewable resources 
including soil, forests, crops, fish, livestock, biodiversity and ecosystems without 
degradation, to provide adequate food and other needs for the current and future 
generations. 

I am confident that this book will serve as a text book for agronomy, soil science, 
horticulture, extension education and veterinary students, a reference for research 
scientists and teachers in the areas of crop production, soil management, organic farming, 
integrated farming systems, cropping systems, production technology management under 
different situations, soil fertility management, avian and animal sciences. This book will 
also serve as a guide to the extension officials of the department of agriculture. I 
congratulate Dr. S. C. Panda for his pains taking effort in bringing out this book covering 
the latest technologies for crop production associated with integrated enterprises in 
organic farming to meet the growing interest in sustainable agriculture. I am confident 
that this book will be widely accepted among the students. I extend my best wishes to Dr. 
Sharat Chandra Panda for the success of this book. 

 

  
Bhubaneswar. Dr. Bhagabat Panda  

  

 



  

 PREFACE 

losing enthusiasm. Similarly, one should never lose enthusiasm as it is the 
only force, which drives people to perform at their best and allows them to 

 

Organic farming is developing rapidly and now practiced in more than 120 countries of 
the world. Globally 30.4 million ha of the agricultural land are currently managed 
organically. India ranks as 33rd in total area under organic cultivation. India has now 
become a leading supplier of organic herbs, organic spices, organic basmati rice, etc. to 
the developed nations. The export realization during 2007-08 was around 78 million US 
$ registering a 200% growth over the previous year. Though organic farming is an 
inevitable phenomenon, it alone cannot feed the billion population of India. To ensure 
the food and nutritional security, rather than promoting organic farming enmasse and 
universally, it would be desirable to carefully delineate areas for or no use of fertilizers 
and other agro-chemicals. The Government of India has taken considerable efforts to 
promote the organic farming without compromising the food grain production to feed the 
over growing population in India. Launching of 

and the dedication of 
were the landmark achievements in the arena of organic farming in 

India.  
Organic farming is a production system that avoids the use of synthetic chemical 

fertilizers, pesticides and growth regulating hormones, and raises the crops with the use of 
organic manures, crop rotation, legumes, green manure and biological pest control. India 
is the third largest consumer of fertilizers in the world, having currently fertilizer 
consumption 20.3 million (Anonymous, 2007). This has resulted in not only self-
sufficiency in food grains production but also made the country food surplus. Use of 
these high-analysis chemical fertilizers in imbalanced and indiscriminate manner has 
developed many problems like decline of soil organic matter, increase in salinity and 
sodicity, deterioration in the quality of crop produce, increase in hazardous pests and 
diseases, and increase in soil pollutants (Chakarborti and Singh, 2004). Continuous use 
of inorganic fertilizers has not only brought about loss of vital soil fauna and flora but also 



resulted in loss of secondary and micronutrients. In view of these facts, supply of all the 
plant nutrients has been advocated through organic sources only, but organic farming 
may not be feasible in modern commercial agriculture because it is unable to sustain high 
level of production to meet the food grain supply for the ever increasing population 
(Tarafdar et al., 2008). There is very little research work on total use of organic sources 
and that too is limited to horticultural and vegetable crops. Till now the research was 
oriented to increase the yield through integrated use of organic and inorganic sources. 
Experiences in the past have shown that it is impossible to attain sustainable agricultural 
production through the use of inorganic fertilizers. The present study was conducted to 
explore the possibility of improving the productivity and sustainability of rice wheat 
system by supply of nutrients through organic source. 

In India, rice (Oryza sativa L.)  - Wheat (Triticum aestivum L.  Fiori and 
Paol) is the dominant cropping system across the Indo-Gangetic plains and in the 
Himalayan foot-hills. Approximately 10.5 m ha area under this system contributed to 
25% total food grain production of India. Results of long term experiments conducted at 
Faizabad (Kumar et al., 2007) and other places in the country (Swaroop, 2002) have 
shown decline or stagnation in the productivity of this system. The decline in organic 
matter content and associated changes in nutrient availability and physical properties of 
soil seem to be closely related with this. The deficiencies of secondary and micro-
nutrients are also affecting the performance of this region in newer areas (Chakraborti 
and Singh, 2004). Organic farming is a production system which favours maximum 
use of organic materials, crop residues, animal excreta, legumes, on and off farm organic 
wastes, growth regulators, bio-pesticide etc. and discourage use of synthetically produced 
agro-inputs for maintaining soil health, productivity and pest management under the 
conditions of sustainable natural resources and healthy environment. Use of organic 
manures have been found to be promising in arresting the decline in productivity through 
correction of deficiencies of secondary and micro-nutrients and its beneficial influence on 
the physical and biological prosperities (Kumar and Tripathi, 1999).  

Sustainable agriculture must produce enough food and fibre to satisfy changing 
human needs while conserving natural resources, maintaining the quality of environment 
and ultimately leading to community and gender equity. In the developed countries in 
Europe and to some extent in USA, chemical fertilizer has been held as a major culprit 
for environmental pollution, especially the nitrate enrichment of groundwater. However, 
evidence available also indicates that, animal slurry and septic cess pools largely 
contribute to nitrate enrichment of groundwater and also to environmental pollution with 
ammonia and nitrogen oxides. There are other sources of environmental pollution such 
as exhaust fumes from motor vehicles, fly-ash from thermal power plants and other 
industrial effluents. Developing countries such as India, reeling under population 
pressure with no additional cultivable land are forced to increase their fertilizer 
consumption, which as of today is much less than the actual crop needs. Nevertheless, we 
must learn lessons from the ill-effects of overuse of chemical fertilizer by developed 
countries and use it judiciously with a well-planned integrated plant nutrient supply 
system. 

Sustainability of our agricultural systems is of global concern today and many 
definitions of sustainable agriculture have become available. The five main components of 
these definitions are: 



 Production of enough food and fibre to meet the increasing and changing needs of 
the people; 

 Conservation of natural resources; 
 Maintaining the quality of environment; 

 Achieving community and gender equity; and 

 Avoidance of regional imbalances. 

We increasingly face ecological and environmental problems as a result of injudicious 
use of fertilizers and other chemicals (pesticides, herbicides etc.) in intensive agriculture. 
The deteriorating soil and water quality, and the raising agrochemical toxicity in farming 
are serious concerns. All these factors jeopardize efforts to sustain growth in food 

deterioration of soil and water environment? 
Most of the additional food grain production must come from irrigated and potential 

rainfed lands. We need to use more complex technologies and management practices to 
further intensify crop production systems and to conserve resource base from which all 
food is produced. 
innovative tech  

Plants like, human being, animals, birds and other living organisms need energy for 
their survival and proper functioning. Unlike other living organisms, they use to 
manufacture their food through conversion of solar energy into chemical energy vide 
process called as photosynthesis. The photo-synthates, thus synthesized, are partly 
consumed by plants for their growth and development till their active vegetative growth 
and rest is accumulated which we harvest. The entire process is regulated by various 
elements which are known as plant food elements. The list of such elements, is gradually 
enlarged with the advancement of physiological and biochemical knowledge. These 
elements, though present in soil yet the quantity being so meager need to be 
supplemented through their respective carriers called as fertilizers. 

Role of fertilizers in boosting agricultural production has already been proved and 
they have become so essential that the cultivation of present day plant types without them 
is rather a dream. There has been ever increasing trend in fertilizer consumption starting 
from negligible quantity in 1950 to over 13 million tones of nutrients or over 28 million 
tones of fertilizer materials in 1992-93. 

Concern about environmental safety and sustainability of land productivity is 
increasing among scientists, administrators and environmentalists. With increasing 
population, it is also becoming clear the food security to the teeming millions will not be 
possible unless the available resources are efficiently utilized for increasing the 
productivity. The strategy adopted during the green revolution era can not be valid 
anymore under the prevailing conditions. A new strategy of living with the nature and 
nurturing it for sustainable high productivity should be evolved. Though use of chemical 
inputs can not be altogether avoided, their use in agriculture has to be rationalized. 
Organic agriculture shows us the way of effectively use the available natural resources 
for the benefit of the mankind.  But, unfortunately there are a lot of misconceptions 
about organic agriculture. Though a large amount of information has been generated on 
various aspects of agriculture, they are scattered in literature. A compilation of the 
available information has been a felt need for students, teachers, research workers and 
administrators in agriculture. 
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