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Conclusions

We listened to six presentations and learnt about the activities of the ITPGRFA
Secretariat, family farming activities in four countries, and progress made by students
in preparing their PhD dissertation thesis.

It is extremely difficult to make summaries of those presentations and/or to
draw any conclusions from them; in fact they were concerned with different parts
of the world, different countries, different species, wild and cultivated plant material,
and different experimental approaches. Thus, let me simply proceed thanking the
actors of this event and offering some comments. 

My first thanks go to the Academy of Sciences and to the Scuola Superiore
Sant’Anna for having organized this meeting which has provided us with an oppor-
tunity to meet together and celebrate the food day. 

A special thanks to Dr. Mario Marino, the representative of the ITPGRFA Sec-
retariat, for updating us on the Treaty activities, recent developments and, particu-
larly on «on farm conservation activities». His presentation has stimulated some
ideas on the possibility of inserting the international PhD programme at the Scuola
Superiore Sant’Anna in a more formal way, as well as in the wider international con-
text. Italy has been allocating some 500,000 Euro per year to the program, devoted
to fellowships for students from developing countries and their research activities.
It is a contribution in kind, in recognition of the benefits of PGR from different
parts of the world that have accrued to the Italian agro-food system. I would encour-
age the Academy and the Scuola to explore the possibilities of strengthening their
educational action by inserting the programme into the Treaty activities and inviting
the Treaty Secretariat to provide human and financial support. I am sure Dr. Marino
will comment with Dr. S. Bhatti, the Treaty Secretary, on the PhD programme and
activities and will pave the way for such future cooperation.
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Very special thanks to the five PhD students for their presentations on family
farming situation in their own counties and for the reports on their respective
research projects.

Family farming represents a sort of «on farm» conservation of PGR.
Crop genetic resources have long been crucial to agricultural production, and

the second half of the last century has witnessed considerable efforts in collecting,
characterizing, and conserving this diversity in seed banks, thus leading to a world-
wide network of ex situ gene banks.

It is well known that these conservation facilities cannot accommodate the full
range of diversity in economically useful plant species, nor can they conserve the
dynamic processes of crop evolution and farmers’ knowledge of crop selection and
management, inherent in the development and evolution of local cultivars. The dis-
advantages have stimulated, over the last two decades, the concept of on farm con-
servation. In fact, it is also known that, in many parts of the world, landraces and
primitive crop varieties are still grown in traditional farming systems and constitute
important elements of the food production and form part of the farmers’ livelihood
strategies. An accurate gauge of the diversity present on farms on a global scale is
lacking, but evidence from case studies indicates the erosion of the genetic diversity
that supports world food production. 

Farmers who grow traditional varieties use to grow more than one crop and
more than a single variety per crop; the number of crops and varieties is obviously
much higher at community level. Multiple crops and multiple varieties represents
an insurance against crop failure, due to diseases, pests, and meteorological events.

A bias on diversity richness, conserved by farmers and communities, derives
from the fact that it is estimated mainly on the basis of variety names which may
not be reliable as indicators of population ancestry. In fact, whereas identification
of material by name focus attention on farmers themselves as key actors in main-
taining and managing crop diversity, thus acknowledging the role of farmers as active
part of a self-adapting system, the same crop population may be known under dif-
ferent names by different farmers or by different communities, and vice versa genet-
ically different populations may have the same name. 

In addition variety richness, estimated by variety names, does not give any
account about differences in variety evenness, which represents how similar the fre-
quencies of different types are. The situation where one variety dominates, with
much of the richness held in low frequencies, is quite different from the situation
in which different variety types are more evenly distributed. 

Variety evenness is a second parameter, equally important as richness, in esti-
mating the variation within a population. In fact, it provides an additional bench-
mark by which to assess standing diversity on farm. High dominance, with much of
the richness held at low frequencies, may indicate an appalling farmer’s lack of
knowledge or an able management strategy for diversity maintained as an insurance
to meet future environmental changes or social and economic needs. Conversely, an
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even frequency distribution of types may imply that farmers are selecting varieties
to service a diversity of specific current needs and purposes. Thus evenness may dif-
fer according to different social, economic, or environmental factors. It is particularly
useful in linking GR studies to anthropological and social aspects, as well as the use
and conservation of traditional-variety diversity.

The way the variation is shaped by evolutionary processes, domestication, and
farmer management, and the way by which genetic variation influences phenotypic
variation are some of the central issues in biology and in the utilization of the genetic
resources.

Most of studies on population genetics have been based on single-nucleotide
polymorphisms (SNPs), which are the most abundant form of sequence variation,
and therefore, the most informative tool in studying population history. However,
increasing attention is being devoted to other forms of variation which may be more
likely to have large phenotypic effects. In fact overall genetic divergence is much
higher in wild relatives than in crop plants, which contain only a segment of the
variation present in the wild, but surprisingly phenotypic diversity is substantially
higher in crop plants than in wild relatives. 

This observation is highly unexpected under a model where phenotypic varia-
tion is primarily the product of gradual accumulation of single-nucleotide polymor-
phisms, and raises the hypothesis that other evolutionary processes, potentially
involving other forms of genetic variation, are shaping the variation. 

Rapid technological advances permit us to perform analyses on many types of
variants and thus to improve our understanding of genome diversity and evolution,
functional variation, and the genotype-phenotype relationship. 

Research findings suggest that different types of variation may be the product
of a different mode of evolution than the clock-like nature of SNP accumulation.

It is known that certain classes of variants are expected to have dramatic con-
sequences on gene products and therefore constitute interesting candidates for con-
tributing to phenotypic variation. I am particularly attracted by loss-of-function
variants in the form of prematurely introduced stop codons and frame-shifting indels
in a group of crop genotypes. Dwarfing gene alleles in wheat and rice are examples
of such loss-of-function variants. 

Interestingly, genes displaying loss of function variation are enriched for func-
tions related to interaction with the external environment. It is plausible that this
reflects variation in the environmental conditions of different habitats, leading to
selective pressure for those cellular functions that vary across time and space, result-
ing in either gain or loss of gene functions in different lineages. Functional genetic
diversity, as well as copy number of genetic material and chromosome location of
genes, have critical influence on all aspects of genetic diversity and should be a topic
of primary importance in crop PGR research.
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