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FOREWORD
TO THE PROCEEDINGS

Sstainable production systems have always relied on the “exibility, ef®ciency, and multiple
nctions of perennial trees and forages grown in combination with annual cereals,
legumes, and oil species. But over the last 50 years, research, technologies and markets have
focused mainly on a limited number of annual species to meet the increased demand for food.
Furthermore, the primary focus was on increasing grain yields with reduced attention given to
the social, environmental and market consequences of these food systems.

However, food security and agriculture are now entering an era characterized by scarce and
depleted resources, climate change, price volatility and job losses. To adapt to this new era,
agricultural technologies, science and markets have to be transformed to ensure suf®cient food
is produced for a growing population, while meeting simultaneously the economic, social and
environmental challenges of twenty ®rst century.

Perennial cereals, legumes and oil speciesepresent a paradigm shift in agriculture and
hold great potential to move towards sustainable production systems. Today, most agronomic
practices used to grow annual crops require excessive water consumption, signi®cant amounts
of synthetic mineral fertilizers, labour, emissions of @@d disrupt natural biological processes.
Perennial crops instead are more rustic, improve soil structure and water retention capacity
and contribute to increase climate change adaptation and mitigation practices and promote
biodiversity and ecosystem functions.

Although in some ways perennial crops are at the forefront of scienti®c research with new
varieties being developed, they also represent a thinking that goes back thousands of years
when many cropping systems were based on perennial species including fruit trees, alfalfa,
perennial rice, rye, and olive trees. In addition to modern breeding techniques, many wild and
poorly domesticated species and varieties are available for research and interbreeding and hold
potential to contribute to modern sustainable production systems. Through the development and
breeding of these wild and semi-domesticated perennial varieties with commercially important
and high yielding crops we will be able to achieve the best of both worlds.
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Perennial crop research began in earnest about 30 years ago and has been growing ever since.
There are now perennial crop varieties of oilseeds, legumes, wheat, sorghum, rice, sun owers
among many other crops. Signi®cant uncertainties and challenges remain, related to increasing
perennial crop yields and how to mainstream perennial crops into common farming practices and
market systems.

FAQ's Strategic Objectivesare central to perennial crop research, speci®c8trategic
Objective 2 toincrease and improve provision of goods and sefuice agriculture, forestry and
®sheries in a sustainable manriggrennial crops and the workshop were also dgeslounder
the framework oBave and Gragwinciples of ecological intensi®cation of agritwdal production.

CRA's strategic objectivesare central to perennial crop research as well. In facts, CRA's
mission is to perform agricultural research and develop innovation systems to alleviate poverty,
increase food security and promote the sustainable use of natural resources, the same multiple
objectives of perennial crops.

The proceedings of the Workshopheld in FAO, 28-30 August 2013 organized by the
Food and Agriculture Organization of the United Nations and the Consiglio per la Ricerca e
la sperimentazione in Agricoltura (CRA) are intended to allow for the dissemination of the
most recent research in the ®eld. During the workshop gaps were identi®ed, new partnerships
discussed and priorities were identi®ed for follow up actions.

The papers in these proceedings are arranged by the three main themes outlined during the
workshop and includeGenetics and breeding: state of the art, gaps and opportunitigs-
systems, ecology and nutritjioand Policy, economics and way forwartis was preceded by
a welcoming address by Dr. Ren Wang, Assistant Director-General, Agriculture and Consumer
Protection Department (AG), and followed by closing remarks by Dr. Clayton Campanhola,
Director AGP.

The videos outline the main messages of the workdhpthe participants and can be found at:

www.youtube.com/playlist?list=PLzp5NgJ2-dK4_itTNIFEgLBTBymkWgw, while material
for the workshop can be found at:

www.fao.org/agriculture/crops/thematic-sitemap/thesfspi/fao-expert-workshop-on-
perennial-crops-for-food-security/en/
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I nterest in breeding new perennial grain crops ®rst arose in the early twentieth century, but
it has been only in the past few years that the potential bene®ts of developing perennial
grain-based cropping systems and the need to do so have become widely acknowledged.
The subject is now drawing the attention of major scienti®c societies, leading journals, and
governmental agencies. Much of that recent attention has been focused on the ecological bene®ts
that communities of perennial plants can confer on a landscape: erosion prevention, ef®cient
capture and use of water and nutrients, protection of water resources, carbon sequestration, and
maintenance of thriving soil ecosystems. But with food security and rural livelihoods becoming
an increasingly serious concern throughout the world, there is growing recognition of the
potential bene®ts that intercropping of perennial grains offers smallholder farmers: reduced
expenditure for seed, fertilizer, and other inputs; more reliable stand establishment and early
vigour; less effort expended on weed control; extended growing seasons; less transplanting or

other stoop labour, especially for women; and protection of biodiversity.

Perhaps the most important bene®t of perennial agriculture will be the protection and
development of healthy soil ecosystems that can ensure food security over the long term. That
would achieve an important reversal of what is now an alarming trend. In 2011, the Food and
Agriculture Organization (FAO) released its report The State of the World's Land and Water
Resources for Food and Agriculture, concluding that 25 percent of the world's food-producing
soils are highly degraded or are rapidly being degraded and that if moderately degraded soils are
included, one-third of Earth's entire endowment of cropland is under threat. Loss of productive
soil is most severe in the Himalayan and Andean regions; semi-arid tropical regions of Africa and
India; rice-growing lands of Southeast Asia; and areas of intensive and industrialised farming
throughout the world. Eighteen countries - nine of them in sub-Saharan Africa and four in
Southeast Asia - now see more than half of their entire land area degrading rapidly. And while
past production increases have received much of their impetus from irrigation, future freshwater
resources are in at least as much trouble as the world's soils.
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It is in this context that FAO, along with Italy's Council on Agricultural Research (CRA),
Australia's Charles Sturt University, and The Land Institute in the United States, joined to host
a meeting on Perennial Crops for Food Security in Rome in August, 2013. Seeing on the one
hand the possibility that perennial crops can help address soil and water degradation, economic
stresses, and malnutrition in food-insecure countries and on the other hand the emerging
body of research on various aspects of perennial grain crops being produced by plant breeders,
geneticists, agronomists, agro-ecologists, social scientists, and policy experts around the world,
FAO determined that the time had come to bring together the key people involved in these
disparate efforts. Forty-one people from ten nations participated in the meeting. The goals were
to aggregate and put in context all research done on perennial grains up to now, begin forming
a researchers' network, and plan for more extensive, well-coordinated and better-supported
research in coming years. Essential to that effort will be drawing many more researchers and
organizations into the perennial world.

The chapters that follow expand on the intense discussions that occurred in Rome. They provide
a broad picture of the current state of perennial grain development and the diverse directions in
which it is heading. Research on perennial cereals, grain legumes, and oilseeds, along with the
cropping systems into which they will be assembled, can bene®t from methods and technologies
that have been well developed for staple grains grown currently. But to succeed, those methods
must be supplemented by knowledge and experience, new and old, that applies uniquely to
perennial crops. Domesticators and breeders of perennial grains have much to learn not only
from farmers' experience but also from methods used in breeding woody perennials and perennial
forage crops. Genomics research is already well-accustomed to moving across species boundaries,
multiplying its possibilities. Meanwhile, working ®rst with prototypes of perennial grains and
later with improved lines and cultivars, agronomists, agro-ecologists, plant pathologists, and
other researchers will face not only new challenges but also vast new opportunities to take
advantage of natural processes that can improve and ensure food production. Grain quality
and nutrition researchers, like all of the others mentioned above, will require signi®cant input
from farmers in the regions where the new perennial crops will be grown, as well as from social,
economic, and policy analyses.

Emerging molecular-scale techniques have the paaéta greatly improve the ef®ciency of
perennial-grain breeding, but genotypic analysescat substitute for extensive phenotypic
evaluations in diverse ®eld locations. The thredeflsets of traits that researchers are
attempting to bring togetherbperenniality, productiity, and grain qualityBare highly
complex genetically, and they are strongly in” uernitiey their environment. Relative expression
of perenniality and other traits among genotypesatmost certain to vary widely over the
diverse range of landscape positions, soils, clisgtstresses, farming methods, and human
preferences that perennial grains will encountereBding populations must experience an
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adequate sample of all those factors, and must darsthe region where they are expected to
be grown. The authors of this book take us on atad the ecological and human landscape
where perennial grains currently grow and are balegeloped. Along the way, they relate how
in their experience diverse scienti®c disciplinemaonverge to make perennial agriculture a
mainstreamed reality. While this book furthers techange of knowledge and experience (and,
one hopes, of plants and seed as well), its ultireagoal is to begin charting a course that
will take perennial-grain researchbwhich now corsiof geographically and scienti®cally
diverse, conceptually bold, but largely autonomoaisd independent projectsBand weave
them into a global network that can make this nevgricultural concept a reality. In the

interest of doing that, the ®nal chapter attemptotlay out that course toward the new
landscapes of the future.



