PREFACE

This book is the report of a study on opportunities for the application
of molecular biology to crop improvement in the EEC, with particular
reference to wheat, oilseed rape and faba bean, carried out by the Plant
Breeding Institute, Cambridge, United Kingdom, under contract to the
Commission of the European Communities (Division for Genetics and
Biotechnology).

The Division called for an assessment of the opportunities for the
application of molecular biology to the improvement of three species
which play an important role in European agriculture, namely wheat,
oilseed rape and faba beans. We considered that an assessment of this
kind should be based on existing knowledge of these crops. From this,
the need for particular improvements could be identified and an assess-
ment made of the opportunity for making them offered by the available
techniques of molecular and cell biology.

The main conclusions from the study are:

The biochemical study of genes and their primary products will con-
tinue to be of great value for research in plant biology. Through such
research, a much better understanding will be gained of the molecular
basis of growth and differentiation, of responses to environmental factors
and of host—pathogen and host-pest interactions.

The ability to insert foreign and modified genes into plants, when
better developed, will offer entirely new opportunities for making
defined, limited changes to plant genotypes. Comparison of the modified
and original genotypes will enable unequivocal tests to be made of alleged
limiting points in plant metabolism and of the basis of resistance to
particular pests and pathogens. This work will also show how improve-
ments in yield, quality and pest and pathogen resistance may be achieved.

The techniques of molecular biology will not replace existing plant




breeding practice. Comprehensive testing and evaluation for yield, qual-
ity and pest and disease resistance will be needed in order to evaluate
any products of genetic engineering, just as it is needed for evaluating
the progenies of crosses made as part of conventional breeding programmes.

For wheat there is an urgent need to find and develop a vector for
transferring alien genes to the species. Subjects for study by molecular
biological methods include: photosynthesis, drought resistance and the
basis of resistance to the major pathogens, namely yellow and brown
rust, mildew and take-all.

For oilseed rape, rapid means of identifying S-incompatibility alleles
at the seedling stage, probably by cDNA probes, would aid the develop-
ment of F; hybrid varieties. The possibility of transferring genes from
the related genus Moricandia to reduce photorespiratory losses in oilseed
rape should be investigated. The molecular basis of resistance to stem
canker should be studied. Generalised resistance to the numerous insect
pests of oilseed rape (many of which are common to other brassica
crops) should be sought and transferred to the crop.

For faba beans, where the normal process of sexual hybridisation
cannot be used to transfer genes from related species, alternative
methods of gene transfer are required. Attention shéuld be given to the
transfer of genes which would increase drought resistance and of those
which would confer improved resistance to the fungal pathogens
Ascochyta and Botrytis and to the aphid Aphis fabae. The scope for
modifying the storage proteins and increasing their amounts in the seeds
needs to be evaluated. Increased autofertility would reduce or avoid
fluctuations in yield caused by the variable effectiveness of pollination
by bees. Improved, more stable cytoplasmic male sterility would make
the production of F; hybrid faba beans a practical possibility.

We have not attempted to provide a comprehensive reference list.
The biology of the three crops, together with information on crop quality
and pests and discases, and the basic principles of plant breeding and
of molecular biology are covered in many textbooks. Recent develop-
ments in the biology of the three crops are covered in reviews and
conference proceedings, each of which contains a comprehensive refer-
ence list. A reading list which gives this information is given at the end
of the book.

Statistics on production and consumption are generally for the ten
European Community countries and have been taken from the Eurostat
quarterly summary of crop production statistics, published by the Statis-
tical Office of the European Communities, Luxembourg,.
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