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FOREWARD 

Ensuring food security for teaming millions world over requires multifaceted, 

multidisciplinary and nationally oriented policies and approaches. In past five 

decades spectacular gains from agro-technology have been reached in most 

parts of the world, except in Sub-Saharan Africa and in some poor countries. 

In the first group significant improvement in food supplies and hence 

food security has been achieved. This has been made possible through a 

variety of agricultural policies protecting local farmers from excessive foreign 

competition and stimulating the introduction of new technologies and 

practices (e.g. subsidies for fertilizer like in India, China, and recently in 

Malawi, subsidies on a land basis or guaranteed prices for agricultural 

products as in Europe, deficiency payment and other instruments to 

guarantee farmers’ income, as in Europe and the US, etc.). Increased use of 

fertilizers, of high yielding crop varieties through traditional plant breeding, 

and of pesticide, have contributed to this leapfrogging. Genetically modified 

crops may allow making additional progress. However in some parts of this 

group of countries, due to increased cropping intensity and the use of high 

yielding crop varieties responsive to intensive inputs of agro-chemicals, the 

quality of resources such as soil, water and plants, yields are less and less able 

to be further increased, sometimes they even decrease, mostly as a result of 

poor management. Adequate technical and political solutions are therefore to 

be found. This needs more research and extension activities to cope with these 

new challenges.  

But in Sub-Saharan Africa (which consist not only of semi dry areas like 

the Sahel but also of regions with adequate rainfall) and in the poorest 

countries of the world –countries with the “bottom billion” as Paul Collier 

called them- yields could be fairly easily improved to day just by introducing 

and adapting known technologies, by adequate national or regional policies 

and in particular by reframing agricultural policies (subsidizing fertilizer, 

organizing markets etc.), just as did Malawi during the past five years. 

Economic and political studies to find adequate ways of transition to increase 

food production deserve here more attention than the research on new 

biological and agronomical aspects. This does not mean that the latter are not 

useful and not necessary. They are necessary. All technologies, traditional and 

new ones should be combined in the best possible manner. But the challenge 

here is far from being just a technological one. Technologies are insufficient 



per se in countries where the average fertilizer consumption per ha is - in spite 

of the generally low phosphorus content of native soils- 10 times less than the 

average world consumption, 20 times less than in European countries, and 

probably more than 30 times less than in some parts of China. The already 

low mineral content of soils is decreasing further, year after year in these 

countries. With such low inputs neither can agricultural production become 

sustainable, nor can long term food security be achieved. Up to now food 

production increases could only be achieved by increasing the land under 

cultivation. Therefore we cannot remain satisfied by not tackling this essential 

issue. Perhaps should we start by considering here another economical 

paradigm, that we may perhaps call the” Malawi consensus”, as opposed to 

the Washington and Beijing Consensus.  

Beside this we should not forget the new environmental challenges, 

amongst which the necessity to combat climate change and ocean acidification 

and to protect biodiversity. This requires adequate improvements not only of 

fossil energy efficiency, but also of land use efficiency: first for food security, 

to preserve as much as possible forests and grassland and also to make an 

adequate contribution on non food bioproducts and bioenergy. This is a core 

issue for this seminar. 

In order to highlight this global concern and with the quest to find 

solutions to these vexed problems, the International Foundation for 

Sustainable Development in Africa and Asia (IFSDAA) in collaboration with 

Afro Asian Studies Promotion Association (AASF), Mahatama Gandhi House, 

Goettingen, Germany organized an international seminar on Land Resources 

and Land Use Options: Challenges for Food Security and Sustainable 

Development from July 14-16, 2009. The papers presented and/ or prepared 

for the seminar have been compiled and are published in this book. Besides 

vision for future research and development, 36 papers included in this book 

cover topics on genomics and plant breeding, management of natural 

resources and applied inputs for plant nutrition, sustainable agriculture, bio-

energy and land use patterns in different parts of the world.  

I sincerely hope that this volume will serve useful purpose for the 

academics and the students to have holistic view of crop science applications 

for optimization of land use and its diversification in changing scenario. I 

congratulate the editors for their sincere efforts in bringing out this 

publication. 
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PREFACE 

The ultimate aim of sustainable agriculture is to enhance food production by 

maintaining the natural resource base. This should be achieved in accordance 

with the carrying capacity of the supporting agro-ecological system s for the 

ever increasing human and animal population all over the world. 

In many parts of the world arable lands, the depletion of the natural 

resource base has already become apparent, including soil degradation due to 

over mining of nutrients, imbalanced fertilization, salinity due to excessive 

irrigation, water deficits and environmental pollution. Further, global 

warming, the uncertainty in rainfall; perpetual droughts and floods of varying 

intensities etc. affect crop production and land use. Additionally crop 

production on arable lands for bio-energy will lead to conflict until land 

resources are judiciously used. Increasing urbanization, the creation of special 

economic zones, government policies regarding land ownership, small 

holders’ priorities and other socio-economic factors would determine land use 

as well as crop diversification.  

Crop productivity is predominantly determined by the production 

environment, crop genotype and their interaction. In order to sustain food 

and bio-energy supplies it is important to improve the inherent potential of 

crops for increased use efficiency of natural and applied inputs, to increase 

stress tolerance, to harness plant microbe interactions, to use improved agro-

technology and appropriate land use patterns for sustainable development.  

This book entitled “Crop Science and Land Use for Food and Bio-

Energy” is based on the research findings prepared for and/or presented at 

the International Seminar on Land Resources and Land Use Options: 

Challenges for Food Security and Sustainable Development. It was organised 

by the International Foundation for Sustainable Development in Africa and 

Asia (IFSDAA) in collaboration with the African Asian Studies Promotion 

Association (AASF), Goettingen, Germany.from July 14 to 16, 2009. This book 

covers a wide range of topics like crop sciences and crop improvement, plant 

microbe interactions, resource management, bio-energy, sustainable 

development and socio economic aspects of land use and other natural 

resources that can compliment the objectives of sustainable land use.  

The editors express their sincere gratitude to the authors who have 

contributed their papers for publication They also thank Prof. Brigitta 

Benzing, President of Afrikanisch-Asiatische Studienförderung (AASF) / Vice 
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