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FOREWORD 

 
Dr.Garlich v Essen 

Secretary General, ESA 

 
Biotechnology and Plant Breeding cansafely be regarded as valuable and integral components 
of global food security and sustainability of cropping systems. Conventional plant breeding 
methods were developed mainly after the re-discovery of Mendelian laws of heredity. 
Tremendous yield increases were realized in green revolution era through recombination 
breedingmainly in wheat, rice, and maize. With the intensification of research and 
development in the area of plant biotechnology including molecular biology, genomics, 
transgenes etc., and their application in to plant breeding is proving to be worthwhile in 
accelerating the development of new cultivars having improved disease and pest resistance or 
higher product quality. Progress made using molecular biology has been largely determined 
by the fact that the plant traits involved in furnishing plant tolerance to abiotic and biotic 
stresses are under comparatively simple genetic control and therefore readily amenable to 
molecular manipulations and genetic transformations. The nature of the traits involved in the 
yield potential and environmental adaptation is very complex physiologically and 
biochemically. Functional genomics has further aided to monitor gene expression and gene 
functions using microarray and proteomics tools which accelerated investigations of cellular 
metabolism in specialized tissues or whole organisms responding to environmental changes. 

It is worth emphasizing, specifically to genetic modification of plants, Europe seems to 
still be different from most other parts of the world. While many countries have embraced the 
technology at a breath-taking pace and the number and acreage of GM plants is constantly 
growing at double digit figures year after year, the EU has seen constant discussion on 
perceived risks, exaggerated benefits and scientific independence – yet in almost complete 
absence of any practical field experience. In parallel, the European Union has been in the 
focus of numerous trade disputes, even at the level of panels of the World Trade 
Organisation, as many third countries see their exports unduly restricted by the EU's rigid 
zero tolerance policy and painstakingly slow approval processes.Why is Europe so different? 
Why do Europeans seem to welcome (bio)technology when it comes to medicinal and 
pharmaceutical applications - but strongly resent it when it comes to food or even feed 
production from plants?.Lately, the European Commission has tried to bring (new) 
movement into the deadlocked discussion by its proposal to nationalise the decision on actual 
plantings of GM crops while maintaining the competences and bodies for safety assessment 
and general approval at EU level. But again, this attempt seems to have generated no more 
than debate, but no concrete result. In a time where we need more biomass for food, feed and 
fuel a promising technique, namely green biotechnology is banned in Europe. In fact we may 
need all approaches - classical, gene-technological and ecological ones – to succeed in a 
sustainable production of more yields from less land globally. 

I congratulate the organizers and collaborators of the International Conference on 
Biotechnology and Plant Breeding Perspectives Towards Food Security and Sustainability, 



 

 

held at IHAR, Radzikow, Blonie, Poland from September 10-12, 2012  to bring out 
proceedings in the form of a book entitled as "Biotechnology and Plant Breeding Perspectives 
". 

I am happy that comprehensive collection of papersincluded in this book raise issues and 
provide experimental evidence to show that screening of germplasm for resistance to biotic 
and abiotic stresses, genotypic diversity for production attributes and plant growth habits, 
change in geneology, through gene transfer using conventional plant breeding or modern 
biotechnology including GMOs, tissue culture techniques, microbial technologyhave their 
impact on crop yields, input use efficiency, produce quality and better use of agro-waste 
which ultimately determine food security and sustainability. 

Authors who contributed their innovative papers and editors of this book deserve 
appreciation and applause for their sincere hard dedicated work. I am sure the book will be 
very useful to all concerned including the researchers, students, and policy planners in public 
and private sectors. 

Dated: 1.9.2013, Belgium (Garlich von Essen) 
 



 

PREFACE 

 

 
 
Until recently, plant breeders have relied primarily on classical tools to develop new crop 
cultivars providing a raw plant-derived material for further processing. With elapsing time 
plant breeding is becoming modernized and perceived as a multi-disciplinary and coordinated 
process in which a large number of tools and elements of conventional breeding techniques, 
bioinformatics, molecular genetics, molecular biology, and genetic engineering are being 
utilized and integrated. With the advent of biotechnology, breeders started to incorporate 
rapidly DNA technology tools in their breeding work. In recognition of the current state of 
methods and their application, this conference addresses both classical and biotechnological 
tools used for germplasm enhancement and plant breeding. Economics, called also green 
economics, of plant breeding and plant products is barely touched in this book, though it is 
huge in turnover terms of associated industries, employment and trade. It is estimated that in 
EU-27 there are around 17 million farms with more than doubled number of workforce. 

According to recent data from FAO about 920 million suffer from malnutrition and about 
2 billion people are deprived of adequate micronutrients in their food. To alleviate the 
situation of hunger plant breeding makes a continuous effort to release cultivars, which 
produce more food and feed of better quality under all pedo – climatic conditions on less 
land. Governments and International development agencies long time ago realized that crop 
improvement is important for ensuring food security, developing sustainable agriculture and 
the environment protection. It has been realized, that plant varieties have the potential to 
combat malnutrition, climate change, reduce drought, desertification, soil and air pollution, 
while enhancing health, increasing our food, fiber and biofuels supplies. Plant breeding 
pursuits necessitate continuous education to train new plant breeders how to use all 
resources and methods effectively for benefit of all concerned, actually in all parts of the 
world. 

Keeping above facts in view, Institute of Plant Breeding and Acclimatization, IHAR, 
Radzikow, Blonie, Poland in collaboration with International Foundation for Sustainable 
Development in Africa and Asia (IFSDAA), Goettingen, Germany; Cereal Research Non Profit 
Pvt Ltd, Szeged, Hungary and IC Society for Sustainable Agriculture and Resource 
Management, India organized an International Conference on Biotechnology and Plant 
Breeding Perspectives Towards Food Security and Sustainability at IHAR from September 10-
12,2012. 

This book entitled "Biotechnology and Plant Breeding Perspectives" based on presented 
and also intended to be presented papers covers topics such as classical crop improvement 
with exploration of genetic resources, biotechnology in plant breeding, intellectual property 
protection and patenting of plant material, socio-economic and safety reasons or risks 
connected with acceptance or rejection of products made of plant GMO or with additions of 



 

 

GMO, concepts of participatory and decentralized breeding, infusing quality, resistance and 
tolerance to biotic and abiotic stresses into plant genome and other issues discussed at the 
conference. 

The editors express sincere thanks to all the authors for contributing their paper(s) and 
colleagues from the Local Organizing Committee particularly Dr. Karolina Mitura, Mr. Marek 
Czuba and Dr. Sunil Kumar, CPB, Hisar, Haryana, India for their support to shape up this 
book. We sincerely acknowledge and thank the collaborators from IFSDAA, Germany, CR 
Non Profit Pvt Ltd, Hungary and ICSSARM, India as well as conference sponsors to express 
our gratitude for their contribution. 

We personally trust that this book will be useful for research scholars, researchers, policy 
planners and NGOs alike and contribute into our domestic and international heritage of crop 
improvement. 

 
Editors 

R.K.Behl and Edward Arseniuk 
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