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FOREWORD 

Success is the ability to go from failure to failure 
without losing  

Global warming as a consequence of climate change has become an issue of major concern 
throughout the world, more so, for developing countries like India, where the multifarious 
demands of the large population are putting an enormous strain on the natural resources. Various 
GCMs generally predict a rise in temperature, increased frequency of floods, droughts and 
increase in pests and disease infestation in the country, when are likely to adversely affect 
agriculture, livestock production and fisheries. Some of the key elements of the coping mechanism 
include use of crop varieties having multiple tolerances to various abiotic and biotic stresses; 
adoption of resource conservation technologies that use less water and energy and integrated 
farming systems, which are risk resilient. To face this challenge of climate change, we need to 
marshal all our resources within the country and evolve location specific mitigation technologies 
which can help in coping with extreme weather conditions and sustain agriculture and livelihood 
security of the poor. 

The pressure of an ever increasing population and periodic famine due to 
unexpected flood and drought have forced and awakened the agricultural scientists of India to 
evolve new plant types and to develop a suitable production technology for such high input 
responsive crop plants. The last two decades had been an era of real revolution in agriculture, 
especially in the field of crop production which has brought a spectacular change in the existing 
cropping system in various agro-climatic zones of the country. The breakthrough in crop yields 
has made our nation self-sufficient in food grains and even some quantity of these grains is being 
exported to other needy countries. Thus, the modern technology has changed us from net 
importer to exporter of the food grains. The Indian farmers have shown a surprising dynamism, 
adaptability and progressiveness in accepting the recent crop production technology and 
predominant subsistence farming is being changed into an enthusiastic enterprise however, it 
lacks perfection. Moreover, even today the national average yield of various crops is miserably 
poor and incomparable to that obtained in other counties. Transfer of technology from 
research level to the farmers had been probably the major hurdle in achieving the targeted yield. 
Illiteracy and ignorance of our poor farmers are creating hindrance for new plant types to 
express their full yield potential when grown under faulty management in the field. Higher input 
levels, faulty planning coupled with poor marketing facilities often result in a marginal profit 



 

from farming due to which majority of marginal and sub-marginal farmers are obviously 
discouraged. 

The technology of crop production is a vastly developing subject. In recent years, there 
has been such rapid progress in the research efforts in this branch in many of the developing 
countries of the world that has become difficult to keep pace with the subject. This is particularly 
true in the tropical regions of the world and in the Indian sub-continent. The students of 
Agronomy in the Agricultural Colleges need to be taught the latest technology so as to make 
them effective as extension workers as also to train them for becoming competent teachers and 
researchers. A comprehensive treatise on crop production would not only help the students but 
also the teachers in the Agricultural Colleges. In modern agricultural technology 
forms an essential part. If agriculture were to compete with other small and medium scale 
industries in rural areas, there should be proper management of the natural resources and the 
various inputs which go with it. Unfortunately, this aspect is mostly neglected in Indian 
agriculture. 

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

from cro
and to achieve the targeted production levels with stability, ecological sustainability and 
equitability in the 21st century, a viable technology called Integrated Farming Sys
suited to varied farm situations and agro-climatic conditions seem to be the answer. The farming 
system 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. Agronomists have made efforts to develop low-cost farming 
systems based on the principles of productive utilization of farm wastes and available resources 
with restricted use of purchased inputs. 

There are 115 million operation holdings in the country and about 80 % are marginal and 
small farmers. To fulfil the basic needs of house hold including food (cereal, pulses, oilseeds, 
milk, fruit, honey, meat, etc.), feed, fodder, fibre, etc. warrant an attention about Integrated 
Farming System (IFS). Undoubtedly, majority of the farmers are doing farming since long 
back but their main focus was individual components but not in a integrated manner. At the 
ICAR and State Agricultural Universities level, lot of efforts have been made aiming at 
increasing the productivity of different components of farming system like crop, dairy, livestock, 
poultry, piggery, goat keeping, duckery, apiculture, sericulture, horticulture, mushroom 
cultivation, etc. individually but lacking in their integration by following farming system 
approach. The integration is made in such a way that product of one component should be the 
input for other enterprises with high degree of complementary effect on each other. The fodder 
fed to the cattle produces milk. The dung, urine and litter produce farm yard manure and 
energy used for crops and fish pond. The situation of fish pond is utilized as manure to crops. 
The farm yard manure can substitute about 25 ^ of recommended N P and K for crops, besides, 
improving the physical and biological properties of soil. The fish pond water can be used by 
gravity method while there is breakdown in electricity supply. Oilseeds provide nectar for 
honeybees, edible oils for human and oilseed cake for animal feed. Integrated nutrient 
management can enhance the productivity of cereals by 0.5 to 1.0 t/ha. Processing of different 
products enhances the value addition to the extent of 25 to 50 % besides generating 50-75-man 
days/family/year of employment. The fish pond embankment comprising 20-30 % can be used 
for growing cucurbits and fruit trees which provide effective soil cover to check the soil erosion 
and also make the system economically viable. The apportionment of farm land involving 
different enterprises, viz., cereal (40 %), pulses (10 %), oilseed (10 %), horticulture (15 %), 
fishery (10 %), livestock (10 %), poultry/piggery/goatery (2 %), storage, threshing floor, 



 

implement shed, vermicompost, straw storage and farm building etc. (3 %) for the efficient use 
of resources available and to enhance the input use efficiency. The preliminary research 
investigations advocated the benefits of productivity improvement by 30-50 % depending upon 
the number and kind of enterprises and their management. The information on farming system 
in a systematic way is presented in this book. The methodology is explained keeping in mind the 
work done so far to realize better productivity, profitability and sustainable production systems 
that would help to solve the fuel, feed and energy crisis, create more employment avenues, 
ensure regular income and encourage agricultural oriented industry. 

Dr. M.S. Swaminathan 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 an agricultural production without sacrificing the prospects 
from meeting the needs of future generations. Sustainability is a dynamic concept. For achieving 
quantitative and qualitative sustainability, attention has to be paid to ecological, equity and 
economic factors. For the scientists, he has given seven priority areas. The emphasis has to be 
laid on sustainable development, biological diversity, hazardous waste disposal, air and water 
pollution, global climate change etc. 

It is now fully realized that, except climate, all other resources in crop production can be 
exploited to a limited extent. A fuller exploitation of the weather resources, therefore, is the 
major hope in greater production to meet the demands of the staggering increase in population. 
It has been demonstrated that, apart from weather forecasting, which solves a number of our 
daily problems, meteorology, has very useful application to various activities, such as the 
selection of crop-production sites, irrigation control, soil and water conservation, the 
amelioration of field climate and the adoption of the best-fitted agronomic and cultural practices 
in crop production. 

In India, agriculture not only provides food for all, but also employment to 70 % of 
the population, generates 40 % of the national income and consumes about 10 % of the 
commercial forms of energy. Crop cultivation requires application of both animate (bullock, 
human power) and inanimate (tractors, tillers etc.) forms of energy at different stages. 
Nutrients are provided through farm yard manure, chemical fertilizer or both. Pesticides are 
required to check or prevent pest attack. Irrigation is done either manually (manually and 
animal operated) or through diesel/electric pump sets (to lift ground water). To meet the basic 
food needs of our expending human population, a productive sustainable agricultural system 
must become a major priority. The depletable resources are fossil fuels, which are non-renewable 
since the rate of their utilization far exceeds the rate at which they are formed. 

The concept of Integrated Farm Management (IFM) is more feasible for small farm-
holdings and it serves as a tool for linking environmental safety with weed control besides 
offering scope for conservation of agro-biodiversity. The component elements of fish culture 
and poultry rearing in transplanted rice have shown to compliment weed control by 30 % 
besides imparting sustainability as improved soil health and economic returns. The technology 
has been up scaled for adoption by farmers through on-farm demonstrations and farmers 
training. Under rainfed upland conditions, integrating goat rearing, especially for grazing during 
the off-season complimented weed control by 47.17 % and addition to goat manure to fields 
grazed upon by goats contributed for 31.34 % weed control during the cropping season. 
Technology for integrating a medicinal herb Coleus amboinicus with insect agents Neochetina 
eichhorniae/bruchi for the bio-control of water Hyacinth has also been evolved and demonstrated 
in aquatic systems. Naturally regenerated stands of Prosopis juliflora in social sites are shown to be 
better managed by slashing and digging out tools followed by rehabilitative cropping with 
sunflower + Cowpea. Another invasive alien weed Parthenium hysterophorus is shown to be 
resisted by avenue plantations with Tamarindus indica. 



 

Most of our agriculture was rainfed. Agronomic research therefore, was revolving around 
increasing yield under this scenario available at that part of time. Simple fertilizer trial, tillage 
practices to conserve moisture and control weeds and mixed cropping were the main aspects of 
research. Farming was done for subsistence. Yields were sustained at low levels. Then, there was 
a breakthrough. Plant architecture was changed. Short duration dwarf varieties came into 
existence. Agronomic research also shifted from simple fertilizer trials to complex fertilizer 
experiments, mono-cropping to multiple cropping and scheduling irrigation. Use of herbicide 
increased to control weeds. With the expansion of irrigation, scheduling irrigation became main 
focus and legumes went out of the cultivation and cereal-cereal cropping became predominant. 
Spread of rice-wheat cropping system in Indo-Gangetic Plain region is the glaring example of 
this. Due to this cereal-based crop rotation, natural resources started degrading and weeds 
developed resistance to herbicides. Factor productivity started declining. Presently these are our 
cultivation practices i.e., our conservation, which is chemical based and input intensive, this we 
wish to change to bring bio-intensive agronomic practices, which will include massive use of 
biomanures, biofertilizers, and biopesticides. The research on rhizospheric engineering and 
carbon sequestration has to be strengthened to improve the soil health and nutrient use 
efficiencies. Rhizospheric engineering refers to bringing changes in root architecture by 
modifying planting methods and crop geometry and also improving root zone soil profile 
through rhizodeposition. In irrigated eco-system, where legumes could not be introduce due to 
their sensitivity to water, sugarcane is to be brought in the system, because several beneficial 
microorganisms are associated with its roots, which mobilizes soil materials. Also, large quantity 
of root mass of sugarcane upon decomposition adds substantial quantity of organic matter to the 
soil. 

System of Rice Intensification (SRI) ining wider 
acceptance in many countries including India due to its advantages and input saving over 
conventional method of rice cultivation (Uphoff, 2003). The components of SRI include the use 
of young seedlings, careful transplanting of single seedling per hill, wider spacing, saturation of 
field with reduced irrigation, aerated soil conditions by frequent soil disturbance using cono 
weeder for weed management and the use of organic manures. In India, the rapid increase in 
area under high yielding varieties of rice accompanied by increased usage of fertilizers has led to 
increased incidence of pests and diseases. Farmers rely mostly on pesticides for reducing the 
losses caused by the pests. Rice receives about 20 % of total pesticides in the country. The rice 
plants grown under SRI method are less susceptible to insect pests and diseases due to their 
healthy growth (Ngo, 2007). There are some evidences of significant impact of climate changes 
in India. There have been some changes with respect to moisture and thermal regimes, which 
have significant impact on agriculture and food security. Instability in rice production will affect 
food security. Adhering to the System of Rice Intensification (SRI) can provide considerable 
stability in rice production and food security along with increased resource use efficiency under 
changing climate. 

The nano-technology is likely to revolutionize the agricultural production system. 
Nutrition with desired elements and flavor stored in the capsules burst open in the stomach and 
deliver the nutrients in quantities needed by the organ. Similarly they release the toxins in the 
stomach of the harmful insects of crop plants. Nano-sensors will alert the farmers before the 
occurrence of the pest, disease and nutrient deficiency and damage to the crops. The resource 
conservation technologies for anaerobic crops, after the harvest of aerobic rice save expenses and 
time for land preparation. 

Some developing countries have embarked upon systematic biotechnology research 
programmes, but many others are unable to do so. International cooperation will be necessary 



 

for transfer of technologies to developing countries In the foreseeable future biotechnology will 
support conventional plant breeding producers but not replace them. 

To achieve agricultural sustainability, a special programme is necessary for collection, 
evaluation and enhancement of genetic resources for the promotion of sustainable advances in 
crop productivity. Scientific management of water, better use of degraded soil, adoption of 
inland fisheries, aquaculture, livestock, setting up small scale agro-processing industry in rural 

sustainability in agricultural productivity can be fulfilled. Attention to crop, livestock farming 
and agro-forestry will be helpful in generating more jobs and income. 

India is endowed with a rich and vast diversity of natural resources, particularly soil, 
water, weather, multipurpose trees and bio-diversity. To realize the potential of production 
system on a sustained basis, efficient management of the natural resources is very crucial. With 
the advent of high yielding crop varieties and intensive cultivation, the food grain production has 
increased from 51 million tons (m t) in 1950-51 to a record figure of 210 m t during 2007-2008. 
This impressive achievement pulled the country in to self-sufficiency for food demand. With 
adoption of intensive agriculture to meet the varied growing demands for food, fuel, fiber, feed, 
fertilizer and products in the recent year, the natural resources are, however, put under intense 
strain resulting in fast degradation and lowering of their production efficiency. 

Agricultural Marketing is a broader sense is concerned with the marketing of farm 
products produced by farmers and of farm inputs required by them in the production of these 
farm products. Thus, the subject of Agricultural Marketing includes product marketing as well 
as input marketing. 

It is quite clear that employment policy in India cannot be successful unless it takes into 
account these various types of unemployment prevailing in India. For every different type of 
unemployment different type of remedy is needed. It is quite possible that while we may be 
reducing unemployment in the industrial sector, disguised unemployment may remain as such 
as before or while disguised unemployment is being cured seasonal unemployment persists. The 
complexity of the unemployment problem has been recognized by our planning authorities and 
accordingly we find that unemployment problem being dealt with by breaking it first into these 
various categories and then devising remedies. 

The text-cum-
active involvement in teaching, research and extension guidance in the field of agronomy for 
over thirty years. The author presented the book entitled, Modern Concepts and Advanced 

in a scientific and systematic manner to understand the 
fundamentals clearly and easily which is the beauty of this book. I believe that this book will be 
very useful to the undergraduate and postgraduate students in agriculture, teachers in 
agricultural institutions and those who are interested in the subject. The book is divided into 
twenty five chapters and covers comprehensively the content of the courses of Modern Concepts 
and Advance Principles in Crop Production for undergraduate and post graduate students of 
Agricultural Universities in the country. The chapters have been arranged in such a manner as to 
lead the students through the entire gamut of Agronomy, Soil Science, Extension Veterinary 
Science and Agricultural Economics. 

I am confident that this book will serve as a text book for agronomy, Soil Science, 
Extension, agricultural economics and veterinary students, a reference for research scientists and 
teachers in the areas of agro-meteorology for potential crop productivity, for food and nutrition 
security in Indian economy, farm management and agricultural marketing on crop production, 
integrated farming systems, dry land agriculture, cropping systems, production technology 
management under different situations, soil fertility management, water management, weed 
management, nutrient management, and avian and animal sciences, along with product and 
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