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Aart Osman, Johan Van Waes, Laurence Fontaine, Fegit Rey

These proceedings present the results of the wopk&¥ialue for Cultivation and Use testing
of organic cereal varieties” that was organised28nand 29 February 2008 in Brussels,
Belgium, by Working Group Six (cereal variety tegtiand certification) of the research
network SUSVAR (COST Action 86Qyww.cost860.dk and the European Consortium on
Organic Plant Breeding (ECO-P®&ww.eco-pb.ory This workshop brought together invited
plant breeders, members of organic institutesciaf8 of national variety testing institutes
and staff of the European Commission with the aindiscuss key aspects related to the
implementation of Value for Cultivation and Use (WCtesting for organic agriculture. This
document presents the abstracts of oral presemsatiod posters, as well as a summary of the
discussions.

VCU testing is one of the steps required by the &H8éd legislation for the obligatory
registration of new varieties of arable crops (Hee presentations of Dr. Foletto - DG
SANCO and Dr. Van Waes - ILVO). VCU aims at onlyvatling new varieties to the market
that are a “clear improvement’ compared to the taxgsvarieties. In order to test the
suitability of new varieties for organic farmersyrishg the last decade a number of EU
countries (e.g. Austria, Germany, Netherlands, &&idnd) have started to study the
necessity to adapt the VCU protocol for cerealshto specific requirements of the organic
sector. These needs include the evaluation of tesidor plant traits that are not regularly
observed in VCU, but are of key importance for orgafarmers, such as e.g. weed
competitiveness and resistance to seed borne dseasd conducting the trials in organic
fields (see e.g. Levy et al., 2007). The statusrghnic VCU and the way it is implemented
differs from country to country. Austria has adaptespecific VCU system for organic (see
the presentation of Dr. Flamm — AGES), other caasirlike Germany, are currently
elaborating a new policy (see the presentation of $£hnock - BSA), while in some
countries it is still difficult to put this issuendghe agenda.

A VCU system that also takes the needs of the argsector into account is crucial for the
further development of the organic sector. The adsef a procedure that makes it possible
to register and market varieties, that are betteted to organic farming, may frustrate
breeders who want to select for the organic sedtmleed, for example in France, cereal
breeder Lemaire Deffontaines, who started to selewt lines for organic farmers, abandoned
these efforts because it was not possible to reltesvarieties. The number of breeders that
do invest in developing varieties for the orgarecter is limited. This makes the decision of
breeders to stop their efforts even more unfortinat

Although the examples presented in this documenivghat the EU legislation is sufficiently
flexible to allow specific organic VCU, the costishaving varieties tested is a major concern
(see the abstract of Dr. Mller - Association ob#iynamic breeders). As the organic acreage
still is relatively small, testing costs usuallyeanot in proportion to the size of the seed
market. Another issue discussed was the needdw dtrmers to increase genetic diversity
on their farm, like in the example of compositessopulations that was presented by Dr.
Wolfe (Organic Research Center EIm Farm). Whiletloe one hand governmental policies
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encourage farmers to increase diversity, the cugeed legislation impedes the marketing of
varieties that are not uniform. Results of the ustons can be found in the final section of
these proceedings.

The topics discussed are not only of relevanceén¢oadrganic sector. Over the last years in
Europe groups of consumers have emerged that akentp for more diverse and special
foods with a better tastes and flavour or spegqiiocessing qualities. Examples are the
increasing interest in regional products and theufarity of the Slow Food movement. For
the farming community these developments offer ojpities to increase their income by
producing specialties with an added value. To dtteese consumer demands there is a need
for a wider diversity of varieties. Like in the easf specific varieties for organic, regional
varieties and varieties with special qualities wito be grown for a relatively small markets
and hence the further development of such initatiwill face similar issues as discussed in
this workshop.

Although originally not foreseen, the timing of shworkshop coincided with an initiative of
the European Commission to evaluate the existiedg s8vs. We hope that the results of this
meeting also contribute to this exercise.

Reference

Levy L, Osman A, Felix I, Oberforster M, (2007) fagg up variety trials for organic and low inputreglture.
In: Donner, D. Osman, A. (eds.). Handbook Ceredktatesting for organic and low input agriculture
COST860-SUSVAR, Wageningen, Netherlands. GTS1-G®8w.cost860.dk/publications/handbook/)
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EU legislation on the marketing of seed and propagiamg material

The EU legislation on the marketing of seed angagating material covers the following
groups of species: Agricultural species, Vegetatdats, Ornamentals, Fruit plants, Vine and
Forestry plants.
The general aims for adopting an EU framework lagen are:
- The adoption of rigorous conditions in selectingsi varieties which can be the on the
market will bring profitable results in terms ofdiuctivity,
- The adoption of a uniform certification scheme Vaitilitate the trades throughout the
Community and will provide more opportunities tonfeers,
- The implementation of a unified system of certifica will give the user of seed
guarantees in respect of varietal identity andtpugermination capacity and specific
purity as well as guaranteeing the seed bought &agiant health point of view.

As regards cereals two basic Directives cover tha:a
- Council Directive 66/402/EEC of 14 June 1966 amrinarketing of cereal seed
- Council Directive 2002/53/EC of 13 June 2002 ondbmmon catalogue of varieties of
agricultural plant species

The key elements of the seed marketing Directiveslze listing of varieties to permit their
marketing and the seed certification to permitrthailtiplication.

In the case of a genetically modified variety witlthe meaning of Article 2(1) and (2) of
Directive 2001/18/EC, the variety shall be accepeaty if all appropriate measures have
been taken to avoid adverse effects on human haadthhe environment.

When material derived from a plant variety is inted to be used in food falling within the
scope of Article 3, or in feed falling within theape of Article 15 of Regulation (EC) No
1829/2003 of the European Parliament and of then€bwf 22 September 2003 on
genetically modified food and feed (1), the varistyall be accepted only if it has been
approved in accordance with that Regulation.

In the interest of conserving plant genetic resesirthe Member States may depart from the
acceptance criteria set out by the relevant Dwectn so far as specific conditions are
established in accordance with the Comitology pdace considering the requirements set out
by the Directive.

Member States must ensure that a variety is aactemidy if it is distinct, stable and
sufficiently uniform. n the case of agricultural plant species, the tarmust be of
satisfactoryalue for cultivation and use

A variety shall be regarded as distinct if, whatethe origin, artificial or natural, of the initial
variation from which it has resulted, it is cleadistinguishable on one or more important

COST SUSVAR-ECOPB Proceedings 2008 — 9
Value for Cultivation and Use testing of organices varieties: What are the key issues?



characteristics from any other variety known in themmunity. The characteristics of a
variety must be capable of precise recognitionedise definition.

A variety shall be regarded as stable if, aftercegsive propagation or multiplications or at
the end of each cycle (where the breeder has definparticular cycle of propagation or
multiplications) it remains true to the descriptiminits essential characteristics.

A variety shall be regarded as sufficiently unifoifimapart from a very few aberrations, the
plants of which it is composed are, account beaign of the distinctive features of the
reproductive systems of the plants, similar or ¢jealty identical as regards the
characteristics, taken as a whole, which are censttifor this purpose.

The value of a variety for cultivation or use sHadl regarded as satisfactory if, compared to
other varieties accepted in the catalogue of thenbt State in question, its qualities, taken
as a whole, offer, at least as far as productiomrig given region is concerned, a clear
improvement either for cultivation or as regards tises which can be made of the crops or
the products derived therefrom. Where other, sopaharacteristics are present, individual
inferior characteristics may be disregarded.

Member States shall provide that the acceptangarséties be based on the results of official
examinations, particularly growing trials, coveriagsufficient number of characteristics for
the variety to be described. The methods used dtarahining characteristics must be exact
and reliable.

In order to establish distinctness, the growingldgrishall include at least the available
comparable varieties which are varieties knownha €Community within the meaning of

Article 5(1).

The following shall be fixed in accordance with t@emitology procedure, account being
taken of current scientific and technical knowledge

- the characteristics to be covered as a minimumhieyexaminations of the various
species;

- the minimum requirements for carrying out the exaation;

- the necessary arrangements for the growing tralbet carried out with a view to
assessing the value for cultivation or use.

These arrangements may determine:

- the procedures and conditions under which all gers¢ Member States may agree to
include in the growing trials, by way of adminigive assistance, varieties for which a
request for acceptance has been introduced in @ngkdamber State,

- the terms of cooperation between the authoritigh@participating Member States,

- the impact of the results of the growing trials,

- the standards relating to information on growirigl$rfor assessment of the value for
cultivation or use.

The characteristics as regards the examinationeo¥alue for cultivation or use are:

- Yield,

- Resistance to harmful organisms,

- Behaviour with respect to the factors in physicalinment,

- Quality characteristics.
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Abstract

In the European Community, a new variety of anadfiiral crop must submit official trials
for DUS (Distinctness, Uniformity, Stability) andCQlU (Value for Cultivation and Use)
before registration on a national catalogue andngernialisation of seeds. In Europe the
VCU trials are organised at national level while &lot of crops DUS-tests are organised by
bilateral agreements. The evaluation criteria foe VCU- tests are based on the most
important quantitative and qualitative charactersst New varieties were compared to
standard varieties. A new variety can also be tegggd for a specific characteristic.

The registration of new varieties each year ardntlaintenance on the catalogue for at least
10 years results in a catalogue with many variediésr 10 years. A great number makes it
impossible for the farmers to make a good choice.tkis reason farmers need a brochure
with neutral data in which all varieties are congohr the so-called descriptive and
recommended variety list.

A well-considered variety choice is an importarttéa for the cost-effectiveness of the crops.
Incorporation of new varieties in the culture plamecessary because the best varieties stay
at maximum 3 to 4 years at the top.

In this article different aspects of the VCU - itegtprocedure and the principles of the
recommended variety list are presented. Furthermaranalysis of the VCU-system with
evaluation of the costs vs. profits is presenteaizil (silage and corn) is chosen as an
example crop.

Introduction -Variety research legislation in Europe

In the European Community, a new variety of anadfuiral crop must submit official trials
for DUS (Distinctness, Uniformity, Stability) andCGlU (Value for Cultivation and Use)
before commercialisation. The guidelines for théssts are summarized in the European
directive 70/457/EU — 1970, revised 2002/53/EU -200).The aim of these directives is on
one hand to protect breeding companies (breedgy and on the other hand to protect the
farmers (only varieties which are better than éxistones). A sufficient VCU-value is
necessary for admission on a national variety cgted. National admission means that from
that moment the variety can be multiplied (seeddpetion) and be marketed. With the
recently adapted European regulation, once a yasetdmitted onto the List of one Member
State, it can be added to the European catalogee affew months. This EU-registration
offers the potential to market the variety througfhe whole European community.
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Procedure for testing new varieties in Belgium

Opening of dossier

A breeder, or his representative, asks the MinisfryAgriculture (both regions) to test the
new variety. A dossier is opened and the Techniicgrregional Working Group (TIW)
proposes to evaluate the variety in several trible breeder has to pay for each candidate
variety to evaluate.

New varieties are compared with standard (contkajieties for the most important
characteristics. Standard varieties are the be$brp@ng (actual) varieties of the national
catalogue. There is a separate trial system fagsibnd grain maize. The testing cycle is at
least two years with seven locations per year. Baeln about 75 new silage and 25 new grain
maize varieties are tested. A new variety can additionally be tested for a specific
characteristic. This characteristic has to be $jgeicin the dossier.

At the end of each year a report for the TIW fog tational Variety Catalogue is prepared.
The TIW provides advice to the Minister of Agriauie. Based on this advice the Minister (of
both regions) decides if new varieties should bmitdd to the National Variety Catalogue.

Preparation of the seeds and sowing density

The general principle is to start with non chenlicileated seeds, delivered by the breeders.
All varieties are treated with the same productéjragicide and a product to prevent bird
damage. The sowing density is based on the gerimmatrcentage in a cold test (2). In
general the sowing density is 15 % higher tharagsimed plant density.

Organisation and execution of the VCU-trials

The VCU-trials are set up by the Section of Plaati®ty Research of the ILVO - Plant Unit
for all the trials in Flanders and the DepartmerdpCProduction (DPV-CRA-Gembloux) for
the trials in Wallonia. The VCU -trials are situhten different agricultural regions in
Belgium: sandy soils, the Polders, the Kempen, wémaim and loam soils, the Condroz.

Plant density
To attain the assumed plant density, a thinningdgklace at the 2-3 leaf stage. For silage
grain maize, the density is 100.000 and 90.000tplper ha.

Evaluated characteristics during the growing seasgust before and at harvest

During the growing season the following charactessare evaluated: early vigour, flowering

date, plant height (length of the total plant), &etght of implantation of the ears.

Just before harvest the following observationscareied out: counting percentage of lodged
plants and/or percentage of plants affected bk stel

At harvest the fresh weight of the total plantggé) or grains (grain maize) is noted per plot
(3 replications per variety). A representative skargd 1.5 to 2 kg fresh material is taken to
determine the percentage of dry matter.

Evaluated characteristics in the laboratory

After drying for at least 3 days at 70°C the sarmplere weighted again. The dry matter
content of the total plant (silage) or grains (graiaize) is calculated from the fresh and dry
weight. The samples for silage maize are grindesl/ésl mm) and the grinded material is
used for the quality analyses (digestibility aratreh).
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Validity of the trials

The validity of the trials is based on the regijam the field and on a statistical analysis of
the parameters for yield and for dry matter.

The regularity in the field is mainly based on thkant density. Furthermore, growing
conditions, for example problems of drought during growing season, can have a negative
influence on the regularity.

The statistical analysis of the yield parameterddse with the SPSS-software. Only trials
with a low variation coefficient (below 8 % for yieand 5 % for dry matter) were
maintained.

Evaluation system and conditions for admission

An index system, based on the most important quzive and qualitative characteristics, is

used. New varieties are compared with the 4 besidsrd varieties, taken out of 8 potential

standards. At the beginning of the testing perith@d criteria and the potential standard

varieties are fixed. They can not be changed duttvegtesting period. However, each year
new varieties are introduced for the trials andhat time the standard varieties can change.
These are generally the best recently admitteeti@si. So the level for judging new varieties

increases slightly every year. Furthermore a nemetyacan also be registered for a specific

characteristic.

The selection procedure for new varieties for agmisto the national catalogue is a step by
step approach. On average, approximately 50 % eofvétnieties are refused for the second
year (too low agronomical value). A new variety Inls better than the average of the four
best standard varieties for the total of all agroimal characteristics in the index. On average
10 % of the new varieties were admitted; this medomut 10 varieties per year. Consequently
the selection procedure is severe. A variety issteged for 10 years; it is possible to extend
for 5 years if the breeder or his representativeprave that the variety is still cultivated.

Costs vs. profits of VCU —research

The aim of the VCU-tests is to predict the agrormahvalue of a new variety in comparison
with standard varieties and this on a neutral ai@dble way. Therefore a high number of
trials (locations/years) are necessary which resalhigh experimental costs. These costs are
partly paid by the Government (so indirectly by thepayer and the farmers in generally) and
partly by the breeders. On the other hand only lbest varieties are registered and
recommended. Better varieties in the market offessmilities for higher income for the
farmers. Comparing the costs for a well-structuv€tlJ-research with the expected profits
results in strong differences between the crops. mbst important factors, explaining these
differences are: area of the crop, mechanisatiohefvariety testing (especially at harvest),
number and type of analyses, number of varieti¢larrials.

Variety research and interaction with agricultural practice and breeding

The progress in agriculture is due to: 1° bettdtivation techniques (including seed quality),
2° selection of varieties with a higher potentikld, quality, resistance to diseases) and 3°
the interaction between 1° and 2°.

Variety research has a close interaction with adiucal practice and breeding. The
evaluation criteria are based on the most impothatacteristics for agricultural practice. On
the basis of criteria for release of new varietieariety research can contribute to a
sustainable and organic agriculture and/or antieipgew situations or be ahead of new
quality criteria. New research/evaluation areasritoduction of new varieties for maize are:
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lower input of fertilisers and herbicides (bettearlg vigour), organic agriculture, cold
tolerance in spring, quality characteristics argkdse resistance. Before incorporation of new
evaluation criteria in national listing, their ingtaon variety release has to be studied.

Necessity for a descriptive and recommended list

The registration of new varieties each year1l0 per year) and the maintenance on the
catalogue for at least 10 years results in a cgi@avith at least 100 varieties after 10 years.
This great number makes it impossible for the fasm® make a good choice for their
conditions. For this reason, farmers need a brechuth neutral data in which all varieties
are compared against each other. This documertideas available for more than 15 years in
Belgium; the so-called descriptive and recommendmikty list. The research behind this
document is one of the priorities of the varietge@ch unit at ILVO(3). The information in
this document is based on results from officialetgrtrials in at least three testing years with
6 to 7 trials per year.

The results of all varieties the Belgian catalogue presented and information on both new
and old varieties can easily be compared.

Before varieties can be recommended, they must hayeod score for the most important
agronomical characteristics. There is a particaéad for a recommended list for forage crops
because the farmers can not estimate yield andty e these crops when compared to cash
crops (cereals, potatoes, sugar beets). The infmma the recommended list is the only
neutral basis for comparison of yield and qualdyfbrage crops.

Evolution

Why must farmers regularly incorporate new vargetrethe growing plan? The reason is that
the best varieties only stay at the top of thefdsta maximum of 3 to 4 years. So a change to
new varieties is necessary to exploit the profitd tan be made from progress in breeding.
Based on the results of the period 1989 — 2007etladution for several parameters was
calculated. For this purpose the average of thesbarieties for yield per year was taken.
The increase for silage maize per year is: totalndatter yield: 0.85 % (rel.); total digestible
organic dry matter yield: 1.2 % (rel.); dry matntent of the total plant: 0.8 % (rel.);
resistance to lodging (scale 1-9): from 6.9 to &'sjstance for stalk rot (scale 1-9): from 7.0
t0 8.9.

The increase for grain maize per year is: graitdyi2.8 % (rel.) ; dry matter content of the
grains: 0.4 % (rel.); resistance to lodging (sca@): from 7.0 to 8.2; resistance for stalk rot
(scale 1-9): from 7.2t0 8.4 .

This evolution was due to progress in breedingtivation techniques were not changed
during this period (4).

Variety choice at farm level

Before making a choice between the varieties ofrdmmended list at farm level, the
following factors have to be taken into considematinumber of ha available for maize
culture, type of live stock, availability of othéorage crops, type of soil, ploughing and
sowing date, field conditions at harvest and wtiian of the maize (silage, grain, double use).
The best recommended varieties have a high perfareneapacity. This can only be attained
if all other factors are optimal (choice of thediefertilization, weed control, etc.).
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Conclusion

In Belgium we have a wide official variety testirgystem to evaluate new types in
comparison with the best standard varieties.

The criteria for evaluation are severe but thimithe farmers favour. Only the best varieties
are admitted on the national catalogue. The avdmageaize is 10 %.

The evaluation criteria are based on the most itapbrcharacteristics agricultural practice
but a variety can also be registered for a specifaracter. New tendencies or shift in practice
are translated into new evaluation criteria, sa tha new admitted varieties will be adapted
for specific (exploitation) conditions.

A well-structured variety testing system resultshigh experimental costs. By registering
every year varieties with a higher performance fscan attain a higher income.

For an informed variety choice, it is appropriateuse the descriptive and recommended list.
This document compares data for all varieties @nBblgium catalogue. The data presented
on the recommended list are based on the resulismfle testing network based on at least
three years. Recommended varieties can be intrddimcthe growing plan without taken a
great deal of risks.

A well-considered variety choice is an importanttéa for the cost-effectiveness of maize
growing. Incorporation of new maize varieties i ttulture plan is necessary because the
best varieties only remain at the top of the recemahed list for maximum 3 to 4 years before
their agronomic performance is overtaken by newsone
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Introduction

In Austria the organic farming has increased siheeearly 1990s. Especially between 2002
and 2005 many enterprises in the arable farm ldwashged from conventional to ecological
farming. The total area cultivated under ecologaaiditions represented 371 000 ha (16 %
of the agricultural area) in 2007. Some crop spear® cultivated nearly exclusively under
organic conditions (spelt wheat 81.4 %) and otla¢rs high percentage (field beans 46.4 %,
field peas 26.9 %, rye 24.2 %, oat 20.0 % andc#ié 15.5 %). However, measured in
hectares wheat stays the most cultivated cropatogical farming (23 249 ha; 8.6 %).

In the beginnings organic farmers relied on ungéatonventional seed. The EU regulation
2092/91 forced organic farmers to use organicattydpced seeds if possible. This was a
reason for the rise of voices for distinct breedomggrammes and special adapted varieties
for the organic farming.

While many characters like disease resistance amde squality parameters are highly
correlated between conventional and ecologic fagiyield (grading >2.5), ripening date and
neck breakage are only moderately correlated betwesse two systems. The acceptance of
results obtained out of conventional trails amohg &cological farmers is very low in
Austria.

Austrian VCU-testing under ecological conditions

The Austrian official VCU testing reacted to theskcumstances in 2001/02 with the
implementation of a VCU testing under ecologicahditions with a separate assortment on
winter wheat and spring barley. Additionally otheops started to be tested with the same
assortment at additional organic sites in the foilhg years. Thereby varieties suitable for
organic farming can be recommended.

In 2007/08 field peas and potatoes are testediaddily to all cereals (except durum wheat
and maize) under ecological conditions in Aust@ncerning the testing of a separate
assortment of winter wheat and spring barley, tiverest of the breeders has changed during
the last years. In 2004 fifteen new varieties ofites wheat and 9 varieties of spring barley
were tested in the organic trials in order to reedhe registration. In 2008 still 9 varieties of
winter wheat but none of spring barley are testedssible reasons for the decreasing
breeders’ interest regarding spring barley mayhgelower area cultivated and the smaller
sale of organic seeds. As some feeding barleythéoecologic agriculture had been released
in the last few years the requirements are satigéie the moment. The market for ecological
produced malting barley is too small. That is thason for missing breeders’ efforts in this
direction until now. By contrast special breedimggrams exist for winter wheat in Austria
and each breeder conducts ecological sites in cwleselect genotypes adapted to the
ecological farming.

Nevertheless, some varieties have been registedeéldsesely based on results of organic
farming: Winter wheat: Aurolus and Pireneo (2008)efanus (2005), Bitop, Indigo and
Eriwan (2006) and Blasius (2007). Spring barleynada (2006) and Vienna (2007).
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Additional characters are collected in the ecolagi&/CU trials. Concerning weed
competitiveness the canopy height is measured tducig stem elongation, the crop cover
is estimated on different stages, the leaf indlamais estimated and the photosynthetic active
radiation as well as the leaf area index is measbyehe Sun Scan Canopy Analyses System.
These and other results are published in the “Aarsescription List of Varieties”.
Furthermore the nutrient efficiency of nitrogereigluated and the bread making quality of
wheat varieties with low protein level is observedspecial trials with artificial infection the
resistance of winter wheat varieties against commont (Tilletia carieg is elevated.

Conclusions

The ecological agriculture reached a certain amoé@imnportance (16 % of the agricultural
area) in Austria. This area may still increasehim mext few years. Therefore it was important
to adapt the VCU testing in implementing a testimgler ecological conditions. A special
VCU testing with separate assortment exists foteviwheat and spring barley. Furthermore
additional ecological sites for other species vestablished.

Even though the interest of the breeders for tgstiew spring barley varieties decreased,
these trials will not be abandoned in the nearéuréy especially if new varieties will be
applied next year.
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Abstract

Over the last years the importance of organic pecbdn in German agriculture has increased.
For the procedure of variety testing for acceptandbe National List it is important to know
whether varieties for organic production have tott@led under organic conditions and
according to specific technical guidelines. In 1998 Federal Office of Plant Varieties
(Bundessortenamt) launched a special trial seoidest winter wheat varieties under organic
conditions. In 2005 and 2006 additional researckthersubject of testing varieties for organic
production was carried out for winter wheat, spiagley and potato.

Before starting the research project the Federdic®©fof Plant Varieties organized two

workshops on ‘Breeding for organic farming (2002)id on ‘Variety testing for organic

farming (2003)" with the interested circles to filmdit which characteristics are of special
interest in organic production. The guidelinesV@&U testing under organic conditions were
set up on basis of the results of the workshops.fiffal report on the research project will be
published in spring 2008. In the SUSVAR workshop Bederal Office of Plant Varieties will

give a brief summary of the results and conclusions

In general the comparison of the results from tl@&JMrial series of winter wheat, spring
barley and potato under organic and conventionabtitions show that the relation of the
varieties in their characteristics for cultivatiosysceptibility to diseases, yield and quality
remains the same in both production systems. Tisepaly one exception from this general
statement. The results show that the baking qualityinter wheat varieties for organic
production should be assessed on the basis ofdtadvenaterial from organic production.
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Introduction

Rapidly increasing global climate change will arfyplvariability in crop performance in
unpredictable ways in all types of farming. Optidons dealing with such changes will be
limited by the increasing costs of oil-based inpbtsth fuel and chemicals.

For these reasons, we started a programme of pgapulareeding in wheat based on
Suneson's (1956) 'evolutionary breeding' in bar{Byillips & Wolfe, 2005; see also
Goldringeret al.,2006) in our Defra funded Wheat Breeding proj&bie principle is to inter-
cross in all combinations a number of varietiehwiifferent useful characteristics to generate
a complex segregating population. This is then sggdo natural selection at field sites to
allow adaptation. The objective is to generatesememir of genetic variation that can buffer
the crop against a wide range of environmentalaian, more than would be possible from
pedigree line varieties, or from physical mixtubesed on single genotypes.

The programme is based on twenty parent varielias liave expressed high yield and/or
guality (bread-making) potential over many yeard &rge areas, or that have contributed
significantly to the pedigrees of such varietiegld-trials from 2004 to 2007 generated data
on the performance of the parent varieties, thettures and their populations.

The outcomes of the trials are sufficiently promgsto justify a second project (Defra funded
Wheat Breeding LINK) aimed towards gaining morecfical experience by using the
populations with different farmers in different émmnments. This leads on to the need to
investigate the development of a legal frameworktli@ registration and marketing of these
populations. Such a framework should account fer ¢bntributions of both breeders and
farmers to the performance of the populations.

Materials and methods

The F2 progeny from the original crosses were @dithto three groups, Yield (Y), Quality
(Q) and Yield/Quality (YQ), with a further set thatcluded hybrids with four naturally-
occurring male sterile genotypes. The Y populatioveye based on the nine varieties,
Bezostaya, Buchan, Claire, Deben, HTL (High Tillene), Norman, Option, Tanker and
Wembley, crossed in all combinations. The Q pojputatwere based on the twelve varieties,
Bezostaya, Cadenza, Hereward, Maris Widgeon, Mertanopol, Pastiche, Renan,
Renesansa, Soissons, Spark and Thatcher, alsdaif diallel. The YQ populations were
derived from all possible intercrosses between Yhand the Q parents. Controls were
provided by the parent varieties and by physicatunes of the relevant parents.

The populations, mixtures and parents were plame@ndomised block field trials in the
autumn of 2004, 2005 and 2006 at four sites in &mdjl The sites comprised two organic
(Sheepdrove, Berkshire and Wakelyns, Suffolk) amal mon-organic (Metfield, Suffolk and
Morley, Norfolk) sites. Each subsequent seasord e harvested from the populations and
mixtures and re-sown. In addition, some samplgsopllations were switched between sites
each year to increase the range of selection an.the
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Results

Performance of the populations, without or with enalterility, and the mixtures was
compared with the relevant parent varieties bothyfeld and yield stability (Table 1, 2).
Although the yield gains from the populations andtares are relatively modest for the three
years (Table 1), they are consistent, with thedamgains tending to occur under organic
conditions, as expected.

A further trend, which requires confirmation, isathunder non-organic conditions, the
mixtures tended to perform slightly better than gapulations. This was reversed under
organic conditions, with useful gains more evidieom the populations. We assume that this
difference under organic conditions was due togtleater genetic diversity in the populations
compared with the mixtures. Under non-organic comas, it may be that the amount of
genetic variation in the populations is excessivthe sense that many genotypes fail to make
a positive contribution in the more controlled nanganic environment.

With one exception (Q Organic, Table 2), the phgismixtures of varieties tended to be less
stable (higher standard deviations) than the mettite relevant parents. The populations, on
the other hand, tended to be as stable or morbaothe means of the parents, particularly
the YQ populations, which contain the largest numdieparents and therefore the most
crosses (93).

Some samples of the YQ population were exchangédden sites at the end of each year,
either within or between farming systems (orgamicnon-organic).Where the exchange
involved different farming systems, there was ngngicant change in yield in either
direction. However, when populations were exchangétin a system there was a trend
towards increasing yield in all cases. Within nogamic systems, the yield increased from
96% to 105% of the parent mean after three yeamsreds in organic systems, the yield
increased from 97% to 118% of the parent mean.

Table 1. Mean yields for three years of the Y, @ &iQ populations, without or with male sterilitync the
mixtures, relative to the appropriate parent me¥atues of less than 3% above or below 100 arkeiylito be
significant.

Non-Oraanic raanic

Y Q | YQ| Y Q | YQ
Population 103} 103 101 10 103 109
Population with | 101 | 99 | 100 107 10% 104
male sterility
Mixture 105| 104, 103 100 10% 105

Table 2. Standard deviations (for three yearshef¥, Q and YQ populations, without or with malersity, and
the mixtures, relative to the appropriate parersamse

Non-Oraanic raanic
Y Q |YQ| Y Q | YQ
Population 101} 102 49 110 104 63
Population with | 87 | 185| 85 80| 116 79
male sterility
Mixture 127 | 110, 111} 146 72 101
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Discussion

In broad terms, the trials confirmed the hypoth#sé composite cross populations of a range
of wheat varieties, together with mixtures of tlane varieties, should perform at least as
well if not better than the means of the varietrelved, grown as pure stands. In practice
there was a consistent improvement in yield, paldity for populations that were exposed to
more than one site within a farming system. Furttuee, the mixtures and particularly the
populations were stable in performance, tracking ylelds of the relevant parent means.
From previous work (Phillips and Wolfe, 2005), weould expect these advantages to
improve over time, with further adaptation. In suamy for the risk averse farmer (and
particularly the organic farmer), the use of thpspulations and mixtures should present a
more practical and safe strategy than growing thelevrange of parent varieties. Recent data
from quality tests indicate that the quality popigilas may be more stable in quality than
modern standards and less dependent on high nitingats.

However, farm use of these populations raises aeggrestions. First, what happens if the
future does present increasing environmental vanatin our view, the populations would
still provide the best strategy for risk avoidanoased on their inherent genetic variation and
their observed performance when grown at differgites. This is confirmed from the
observation that a sample of the YQ population grawHungary produced a low yield in the
first year because the severe winter conditiontedila considerable number of plants.
However, the survivors were planted again in Hupgarthe following autumn grew on to
yield significantly more than the local control \edres.

A second question relates to the detailed manageaiehe populations. So far, they have
not been subjected to any form of imposed selecfldns will change from 2008 with a
comparison of the effects of no direct selectiorsue hand selection against ‘poor' genotypes
versus mass selection against excessive heightsaral grains. Whether or not such
'interference’ proves helpful or not will probakdgpend on the severity of the applied
selection rather than the particular form of sétect

A third question relates to the range of charasties currently available in the populations.
The parents used represent a wide range of suatepsiotypes from the Atlantic coast
region of Europe. However, these genotypes gaihed success over what will soon be
recognised as a narrow range of environments amtdi change develops. For the long term,
we believe it is necessary to develop populaticasetd on much wider genetic variation. In
this context Kovacs (pers. comm.) suggests devadppew lines of the parents and relatives
of bread wheat which could then be inter-crosseproaluce 'new' species and lines to form
novel composite crosses. In our view, this appraaehts serious consideration.

Application in commercial use

If such populations are to be used in practicis, dear that they would not fit into the current
legislative system for registration of plant vaeetsince they are designed, effectively, to
operate in the opposite direction from the needb®DUS system. Their performance across
different environments depends on rapid shiftshieirt genetic complexity and constitution:
there are, deliberately, no constant, stable ogquenidefining features. Consequently, if such
an approach is considered to have potential valwefuture of rapid environmental change,
then we need to develop an alternative systemhieir fegally defined use in practice to
provide security for both the breeder and the farme

In this context, we have been discussing with ther@priate officials in the UK a simple
alternative to DUS, which would be a register at#&ability, together with VCU information.
From such a register, any purchaser of seed wawavkwhich parents were incorporated in
the population, and when, how that incorporatiors veaahieved and the environments to
which the population had been subjected duringvtdution.
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There would need to be a minimum size of seed28kd should be more than adequate) to
avoid genetic drift, and an assurance that eagh ltad been generated from that minimum of
25kg. Since the full range of genetic diversityaipopulation develops through segregation at
the same time as the original multiplication of #ed, it may be appropriate not to release
such seed lots until the F7 generation, as a stdmptacedure.

Breeders, farmers or others may wish to add newsesoor varieties to update a particular
population. This would change the designation at fopulation. Such modification would
need to be recorded if the new population wereeteddd or otherwise distributed.

A register of seed multipliers might be neededetassure both breeders and producers of the
quality of the material. Normal seed productionulagons would also need to be applied.

The rights of breeders and farmers

The populations are, of course, modified in eaahwgrg season whether the grower is a

breeder or a farmer, and irrespective of whetherobithere is any form of imposed selection.

Indeed, it can be argued that even if a populaample is held in store for one season, it will

represent a different selection potential againstwa environment than a sample of the same
population which had not been stored. In other wpmthough the breeder may have a
primary function in generating a population in firet place, subsequent development of the
population may be regarded equally as a functiahefarmer. These different activities need

to be recognised in relation to rights.

In this sense, the major role of the breeder cdaddrecognised by a licence for initial
production of a particular population and the rigbt charge a royalty fee fainitial
cultivation of that population (e.g. for the F7 ypnor for a later generation to allow for the
breeder'snitial seed multiplication).

One question would be whether the royalty fee dral cultivation should reflect the type of
population, number of parents, number of listecept, and so on. This would probably be
difficult to resolve because of the endless forrhpapulation that are possible and easily
generated. The simplest approach would be, thexretor agreed flat rate. This rate should
also reflect the fact that populations are consiolgr cheaper to generate, release and
maintain than pedigree lines.

Following the initial release and royalty paymethigre would be different views about the
subsequent fee levels that might be set, rangioig the farm-saved seed level, to provide
‘fair play' for the breeder, to some level of feattshould be payable to the farmer rather than
to the breeder. Resolution of this difference milgatimpossibly difficult to negotiate. The
simplest option might be to avoid the difficulty agreeing to no extra charge in either
direction in generations subsequent to the inré#&ase, other than for the normal costs of
seed production and a possible premium for thegpexd value of different populations.

Because of the urgency, scale and unpredictalafitykely environmental changes, we feel
that major changes in the scale and methods obfusiediversity are essential in contributing
to the security of food production. Inevitably,swill need major changes in all of the ways
in which the resulting crops are produced.
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If an organic breeder in Germany wants to releasenter wheat variety, which was bred for
organic farming of course, it has to be tested unmventional high input growing
conditions for 11.605 €. Additional he can ask tiesting under organic farming conditions,
which costs 5.700 €. To get a payback only of thiess for releasing, an area of 1.000 ha has
to be planted by the customers of the seed. DWiGY-testing the new variety has to be
better just under organic growing conditions anel ¢bnventional testing is only to make it
easier for the staff of the Federal Seed Officedascribe the variety related to the
conventional released varieties in the recommetidedBut it would be much more cheaper
to make an additional page, leaflet or website it describing parameters, which were
received under organic testing. This would also dbemore interest for organic seed
multipliers and growers. Who else than these shos&parameters of organic varieties from
the recommended list? But because this is not dbeegrganic sector itself has to organize
regional variety tests under organic farming. Timeans additional costs not only for the
breeder, but also for any public or privat advissggice on a local level.

Another inaccuracy comes from the seeds, whicluseel for organic VCU-testing, because
until now there is no demand for organic seed fganic variety testing in Germany. There is
still no duty to use organic seed for organic V@dting, but more than 90% of the certified
seed for organic cereal production in Germany gaoic. Organically produced seed of new
breeders lines are compared with conventionallydpeced seed of varieties, which are still
used under organic farming. Nearly no farmer igvedld to use conventional seed under
organic farming, but variety trials are done witlem. During two years samples of all
available lots of certified organic spring barleprh Germany were compared to original,
conventional breeders seed for trials of the saruméeties at Cereal Breeding Research
Darzau. The doped conventional breeders seed broagiverage 5% higher yields related to
the certified organic seed (Pic.1+2). This meassthack of 5% for organic seed of organic
varieties. To meet the requirements for compareugeties, at least the seeds for testing under
organic growing conditions should be from a cetiforganic production.

To find better adapted varieties for the organict@ethe trials should take place under
different regional organic farming conditions wihked from a certified organic production.
A conventional variety testing could be avoided givn up. For the same costs it would be
better to have one or two more potential linesaddsted for releasing for organic use than
one variety tested additional under conventionahfag only for tables of the Seed Office.

The alternative to this suggestion could be theesaystem like for carrots, which is one of
the most important vegetables, and doesn’'t needChl-¥ésting. With all the money the
breeders have to spent for releasing, they cammgarganic variety trials only under the
environments and circumstances the variety wasloesée for. This would be much more
efficient, because the breeders can develop thpplg of varieties for very different organic
farming situations all over the country much mapidly, then by fulfilling the demands of
the present official VCU-testing.
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For this reasons organic cereal breeders of thedetson of Bio-Dynamic Plant Breeders
(ABDP) call for the possibility of only organic vaty testing with solely organic produced
seed under organic farming conditions for the oigararket or an end of VCU-testing at all.

Yield of 11 spring barley varieties with seeds from different origin
dt/ha tested under certified organic farming at Koehlinge n in 2006
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Pic.1: Conventional-Breeders-Seed for trials (bleakimn) were compared to Certified-Organic-Seethef
same variety from different lots all over Germawhite columns beside) harvested in 2005 in a yiedd with
three replications under organic farming near Da(Esastern Part of Lower Saxony/Germany) in 2006.

Yield of 10 spring barley varieties with seeds from different origin

dt/ha tested under certified organic farming at Koehlinge  n in 2007
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Pic.2: Conventional-Breeders-Seed for trials (bleakimn) were compared to Certified-Organic-Seethef
same variety from different lots all over Germawhite columns beside) harvested in 2006 in a yiedd with
three replications under organic farming near DaEastern Part of Lower Saxony/Germany) in 2007.
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Introduction

In organic farming cereal varieties yield and qyalis much more influenced by the
interaction of genotype and environment than inveational farming (Moudry, 2003). In
Latvia like in other countries organic farmers hatee grow cereal varieties bred for
conventional farming. The objective of this worksvep evaluate local cereal species and
varieties bred for conventional agriculture in arigafarming conditions according to official
Value for Cultivation and Use (VCU) testing.

Materials and methods

Varieties of spring barley, oat, winter wheat andter rye were tested in the fields certified
for organic production in two locations in Latviam 2004 to 2007. The evaluated traits for
all cereals were grain yield, resistance to disgaplant height, grain quality (TGW, Test
weight, crude protein content), and lodging resista for oats husk and fat content; for
winter wheat and rye winter hardiness and bakirajitytraits.

Results and discussion

All tested species and varieties grown in orgaaroiing conditions showed about 30% lower
yield than in conventional systems. Grain qualitgpended on climatic conditions in
particular year and growing conditions. The mostesbed diseases for spring barley varieties
were loose smut (Ustilago nuda), powdery mildewu(B¢ria graminis), leaf rust (Puccinia
hordei), net bloch (Phyrenosphora teres), leafpatrfPhyrenosphora graminea). Results
showed that loose smut was the most dangeroussdiseal affect the yield and quality. The
VCU test showed that Latvian oat varieties haveoadgresistance to diseases (Puccnia
coronifera Cda.f.sp.avenae, Ustilago avenae, Egygphminis DC.f,sp.avenae). The main
diseases for winter wheat varieties were snow méeigarium nivale), hard smut (Tilletia
tritici, powdery mildew (Blumeria graminis f.sp.itici), brown rust (Puccinia triticina),
Fusarium spp., Mycosphaerella graminicola, Stagemm® nodorum, Pyrenosphora tritici-
repentis). The economical losses might arise hijlction with hard smut. It seems that
winter rye is one of the most suitable crop foramig farming in Latvia.

According the results, the duration of testing peérhave to be not less than three years
because of high variation between years. Besidegdiits evaluated in this VCU test it could
be recommended to evaluate also capacity of tlfethat is important trait particularly for
barley varieties and pay more attention on rootesys that are important in nutrient uptake.
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Introduction

The Swiss variety testing has experienced importaanges over the last years. This paper
intends to explain the actual procedure and tafglaome research that have led to these
change.

Towards a new testing system

In order to highlight possible interactions, in fgarar between crop management systems
and wheat varieties, Agroscope research statiome bampared two separate networks of
variety trials, under conventional (low input) am@janic production conditions.

Rheological analyses showed generally lower sdorethe varieties cultivated under organic
conditions. Baking tests, however, produced neat@ntical results. Correlation between
results for baking quality of the two networks wasy high and highly significant.

Swiss system of variety testing

Based on the agronomical appreciation (Schwaetzadl,2006) and on the evaluation of the
baking quality (Kleijer and Schwaerzel, 2006) inttboropping systems, the Swiss authorities
determined, that VCU test should be conductedrmxad trial network composed of organic

and conventional (low input) trials. New varietiesgardless of the selection environment,
are tested during 2 years in a mixed trial netwdhe mixed network is nowadays composed
of one organic and nine low input locations. Tlosresponds approximately to the proportion
of Swiss cereal cultivation area in organic anadonventional low input production system.

Once a variety is registered in the Swiss Nati@athlogue, it will be tested for its suitability

for diverse crop management systems in 3 diffetesting networks, where specific

observations can be done. In the organic trial agkwit is for example possible to observe
the resistance to curry-comb of a variety, as asllplant capacity to compete with weeds.
The intensive trial network tests the plant respots an increased fertilisation or the

supplementary benefit of growth regulators. In gaheafter 2 years of post-inscription trials,

varieties can be inscribed on the Recommended, Liistd are regularly consulted by the
farmers.

Conclusions

The studies indicate that there might be no diffeeein testing the varieties under low input
or organic conditions for baking quality determioat No interaction between global
appreciation of the varieties and crop managemgsies could be detected. Thus, a mixed
trial network matches the needs of VCU-testing. Eeev, a post-inscription specific trial
network is recommended for complementary obsematar organic and intensive crop
management systems.

Schwaerzel R., Levy L., Menzi M., Anders M., WinzeH. & Dornte J, 2006. Comparaison de deux réseaux
d’'essais variétaux de blé d’automne en culturelgigue et extensive, Revue Suisse d’agricultu8e 35-40.
Kleijer G. & Schwaerzel R., 2006. Qualité boulargdu blé d’automne dans les essais d’homologatitaneo
et bio, Revue Suisse d’agriculture, 38, 31-34.
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Introduction

Sorghum is a tropical plant which comes from Afrazad grows mainly in semi-arid areas of
the tropics and subtropics. This culture is fifthimportance among the world's cereals and
covers around 60 000 ha mainly in the South of égan

In areas where the water supply is limited, théural of sorghum could be an alternative to
maize in order to produce grains which have quitelar properties.

Thus, the new system for testing varieties of songln the Permanent Technical Committee
for Seeds (CTPS) framework would be an interestimgllenge in the context of sustainable
agriculture and an example for other species sashh&at, maize, etc.

Materials and methods

The French VCU network has from 7 to 12 locatioranty based in the South of France.
The experimental design is an alpha design witbplicates.

The trials are carried out in two cultivation carahs:

On the one hand in "conventional conditions"

On the other hand in "low input conditions™:

- low sowing density : 30% less than in conventiamaditions

- low nitrogen doses : 30% less than in conventioaaditions

- no irrigation as against 120 mm in average irveotional conditions

Assessment of varieties
The trials results under the 2 different conditians analysed to assess the variety.
- Rules and thresholds for a variety to be registaftst 2 years:
Variety index >= 102% average standards in ondé@tultivation conditions and
>95% average standardsemother cultivation conditions

- Rules and thresholds for a variety after 1 year:
Variety index >= 98% average standards in thel@vation conditions

Variety index=yield/yieldsiy+ 0.66*(flower.datgy- flower.datg) + 1.33*(moistsg—Moisty)

with : vyieldy: standard varieties yield
flower.date : flowering date
moist. : moisture

The grain yield adjustment by the earliness goeshenassumption that an earlier variety
which has a lower grain yield than a later varigtystn't be penalized in the registration
framework. For the farmer, the grain moisture leaél harvesting is a more important
characteristic than the flowering date (interestomgracteristic for water needs) because it
will decrease his drying costs and therefore widrease his payments. That's the reason why
the adjustment in the formula is higher (*1.33)rthhe flowering date adjustment (*0.66).
The choice of a grain yield adjustment level ol238+0.66) was taken from a study showing
the same relation between earliness and grain (liad@¢ar Regression method).
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Comparatives Graphs with varieties of sorghum tesuider the 2 cultivation conditions :

Results under conventional conditions Results under low imput conditions

(VCU network 2007 : 11 varieties) 11000 (VCU network 2007 : 11 varieties)
11000

105.00

105.00

10000
10000

Variety : % average yield
Variety : % average yield

95.00 ——

95.00

90.00

90.00

57.04 6783 7968 8364 86.20 9362 94.39 10683 10874
Location : average yield (Qx/Ha)

90.60 9252 98.90 99.29 118.76 129.10
Location : Average yield (qx/Ha)

Despite the cultivation conditions in 2007 whichrev@ot optimal to assess the varieties in
low input conditions (a lot of rainfall in the suren), we can clearly see on these graphs that
the variety rank under the 2 cultivation conditiossjuite different. A and B varieties have
performed very well in less average yield triafgit grain yields have decreased significantly
in conventional conditions and in high averagedyiekcations in low input conditions which
were not representative of we had expected. Tlsults in 2008 will be impatiently waited
for to see if they confirm their 2007-year-perforroas in hydric stress and low input
cultivation conditions.

Conclusion

Since the new rules came into effect, tffevariety of sorghum was registered on the French
national list in January 2008 (E variety on thepinsg). VCU experts will examine the effects
of the new system after a 5-year-experimentatiorogd¢o study whether it will be necessary
to change the assessment thresholds. These studibging attentively observed for the other
species within the CTPS framework.

COST SUSVAR-ECOPB Proceedings 2008 — 36
Value for Cultivation and Use testing of organices varieties: What are the key issues?



" #

Aart Osmart, Lubbert van den BrifkEdith Lamerts van Buerén
L ouis Bolk Instituut, Hoofdstraat 24, 3972 LA Dregen, The Netherlands, a.osman@Iouisbolk.nl
’Applied Plant Research (PPO-WUR), PO Box 430, 820Qelystad, The Netherlands

Protocol for organic VCU

In a pilot research in 2000 we revised the coneeali VCU protocol for spring wheat and
compared this with a crop ideotype, that we hadgdes with organic farmers and traders
(Table 1). We hypothised that conventional VCU wad able to select varieties that
complied with the ideotype because:
- a number of key traits are not evaluated in conweat VCU (e.g. weed
competitiveness)
- bread quality is evaluated in an industrial bakiegt with white bread and additives,
while the organic market requires whole wheat bread prefers to refrain from
additives

- varieties are evaluated in conventional fields vaithigh level of nitrogen fertilizer
Table 1. The ideotype of Dutch organic spring wheat

Characteristics Minimum Ideal Priority
Good Baking Quality
Hagberg Falling Number 260 ¢ Optimum profit. This | ++
Zeleny Value 35 mf is yield (in kg) times [ ++
Protein Content 11.59% the premium price for ;4
Specific Weight 76 kg/hf baking quality as high
Good Grain Yield Lavett = 100 as possible ++
(+ 6500 kg/ha
Efficient use of (organic) manure | ... 2 Desired profit to be | ++
gained with as low
manuring level as
possible
Reducing Risk of Diseases
- Long stem + 100 cm (Lavett) _ 00 cm (Lavett) |+
Ear high above flag leaf +20cm | .. ++
Ear nottoo compact ~ |... 2 L2 +
Last leaves green for the longest time L2 2 ++
possible (# days before harvest) = stay green
index
Resistance against
- Yellow Rust(Puccinia striiformis) 6° 8 ++
Brown Rust(Puccinia recondita) 7 8 ++
Leaf spot Septoriaspp.) 6° , 8 . +
Fusarium spp. SO ++
Mildew (Erysiphe graminip 8 8
Supporting Weed Management
Good recovery from mechanical harrowing ..... > L2 +
Good tillering ~ |... 2 L2 ++
Rapid closing of canopy Like Lavett Better than Lavett | ++
Dense crop canopy Like Lavett Better than Lavett | ++
Reducing risks at harvest
Stiff stem 7 8 ++
Early ripening Mid august First week of August  ++
Resistance against sprouting 7 7 ++
P #S # % & # #$$
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Based on these conclusions we elaborated a VCWqwiofor organic spring wheat (Table 2).

Table 2: Differences between organic and conveati®€U protocol for spring wheat.

0 1 $ 2 # $1 $
3 $ $$ % $ $ 3
1+/1] % $ $ $
6 $$ $$
$$ # $ . #
Ht B
*24 $ #
$ $ #
#
#
$-$ #
#
HS - &% #9$ $ % #$
$ #

The research

From 2001 to 2004 we conducted variety trials akdhorganic locations. To compare
possible differences in ranking between organic @entional, at one site we conducted a
trial in an adjacent conventional field. Dutch seethpanies were asked to provide varieties,
from their own programme and from foreign compartiesy represented, that fitted the
organic ideotype. Varieties that were tested inetldxisting varieties and new lines that were
submitted for regular VCU, in the Netherlands ootaer country.

The research followed a new organic VCU protoduht twas endorsed by the official Plant
Variety Board. Baking test were carried out byst teaker, who also works for the traditional
Dutch millers. A large conventional milling factodyd additional tests on a voluntary basis.
Each year fields were demonstrated to farmers,derseand processors and results were
discussed with interested stakeholders in the wsgason.

Results and discussion

Testing under organic conditions

The comparison of the organic trial with the corti@mal trial showed high genetic

correlations between cropping systems for moststrd@rzystalski et al., in print). A few

individual varieties deviated from this generahttethough.

From the above one can conclude that for the etiafuaf most traits it is not necessary to
set up organic trials. However, for detecting vz with poor baking quality it is essential
to have trials under low fertility conditions, besa under high fertility conditions the

majority of tested varieties showed adequate bakumgjity. Furthermore, results show that
traits like leafiness and ground cover are easierevaluate in organic fields because
differences between varieties are larger and adinl a longer period.
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Including additional plant traits in the protocol

Including additional plant traits in the protoctihsulated breeders to submit varieties that on
average were taller and more competitive againsdaehan the varieties in the regular
section of the Dutch variety list. However, nonetlod new varieties was equal or better in
baking quality than the organic standard variety.

Importance of using non-chemically treated seeds

Seed health is important for organic farmers. Usmog-chemically treated seeds had an
important effect on the results. In some years seaneties showed bad germination in the
organic trials, while in the conventional trial wiseed treatment there was no problem.

Organic section in the Dutch variety list
Results of the project were included in the Dutahiety list in a separate section on spring
wheat varieties for organic farming (Bonthuis ef 2004).

Conclusions and Future of Organic VCU

To make sure that the VCU system also selects ¢isé \larieties for the organic sector we
propose:

- a combination of conventional trials with a limitedmber of additional organic trials

- inclusion of traits of key importance to the orgasector in the research protocol

The future of both conventional and organic VCUealegs on the financing. This project was
financed by the Dutch Ministry of Agriculture, Na¢uand Food Quality and Product Board
for Arable Farming, but the organic VCU was disaoméd after the project stopped.
Conventional VCU is financed for 50% by breedingnpanies and for 50% by farmers. Due
to the small organic spring wheat acreage (abod® 2@) breeders are not willing to invest in
organic VCU. The fact that the current researchnadidresult in varieties with a better baking
quality did not convince organic farmers to conéritnancing.
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Introduction

Official VCU (Value for Cultivation and Use) tesgrof field crops for organic farming was
started in 2004. Breeders had the possibility tduithe in trials already registered varieties
which could be appropriate for organic farming. tires was subsidized by Latvian Ministry
of Agriculture. Four research institutions are ilwaal in carrying out the trials. From 2008
there will be no special subsidies for organic V&by more and breeders will have to cover
the expenses for the testing.

Materials and methods

Basically the same methodology as in conventiomraU\Wvas adapted for organic growing
conditions. The trials were arranged in fields iied for organic production; appropriate
crop rotations with green manure crops were estaddi. No seed treatments were used. The
weed control was done by harrowing. The observatan evaluated traits were not different
from conventional testing. The test is performedifa growing seasons in two locations.

Results and discussion

The varieties recommended for growing in organieditions (Table 1) are marked in Latvian
Catalogue of Plant Varieties with letter “B”.

Table 1. Number of tested cereal varieties in ag®@U during 2004-2007

Species Number of tested varieties  Number of iaseecommended
for organic farming*

Spring barley 9 2

Oat 6 5

Winter wheat 7

Winter rye 4 1

*the evaluation of 2007 is not done yet, few moa€eeties could be recommended

New spring barley variety ‘Rubiola’ was the firsheo entered for organic VCU in 2007 as
especially suitable for organic farming. ‘Rubiolaias selected mainly because of its
resistance to loose smut, which is particularlybpgmatic seed born disease in organic
farming. It performed acceptable in organic growswnditions, but provided no superior
traits for conventional conditions. The legislatas not prepared for such situation and the
breeder was asked to enter the variety for coneealivVCU at the same time as the Plant
Protection Service was not able to perform onlyaaorg VCU without simultaneous
conventional testing. Later changes were made guR#&ons of Latvian Catalogue of Plant
Varieties and since July 2007 it is possible td teswv variety under organic conditions or
both organic and conventional conditions dependm@reeder’s desire.

Changes are required in methodology of organic VEukt of all, evaluation of additional
traits with importance for organic farming has ® introduced. Those are traits related to
weed suppression ability, nutrient use efficienagd resistance to seed born diseases and
other pests. Use of organic seed for trials shbaldonsidered.
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During the workshop the following three items wigtentified for discussion in small groups:

1. What are the possibilities to organise VCU for orgaic agriculture in such a way
that costs are in proportion to benefits?

2. What would happen in the absence of VCU? — The oppanities and the threats.
3. How can we fit adaptive populations into a wider iterpretation of the
regulations?

In this section we present a summary of these dgsons and general conclusion.
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After discussions 2 scenarios were conceived:

1% scenario

Registration will be based exclusively on DUS (Distiveness, Uniformity and Stability, see
presentation of Van Waes for an explanation). is #tenario breeders will provide their
experimental data of the variety. As they know ithvarrieties the best, but are also the most
interested in selling them, standards (the samealiofexperimenters”) will be fixed for
reference. They will follow the same overall progesl A further important point is labelling:
seed bags should carry special labels statingth®ategistration was done without VCU.
Furthermore these varieties should only be usedh®rorganic market. This might produce
supplementary control costs. This procedure howexmrd not be necessary, if the variety
has already passed the conventional VCU. Posttratis description would still be
necessary and quality test would still have to treed

2" scenario

Only a basic VCU will be done that is the samedwery variety. VCU will be based on 4
important characteristics: grain yield, qualitysistance against biotic and against abiotic
factors. If the variety does not achieve the reggligscores in one of the characteristics, article
5.4 of the “Council directive 2002 on the commortatgue” will be applied. It says
“...Where other superior characteristics are presediyidual inferior characteristics may be
discarded.” This scenario consists mainly on amalvapplication of the existing directives.
However, additional adapted tests, specific foraarg farming systems, are necessary to
provide farmers with information on the varietiés.this scenario these tests are not a pre-
requisite for registration though. Tests mightiparcially supported by the EU.

COST SUSVAR-ECOPB Proceedings 2008 — 45
Value for Cultivation and Use testing of organices varieties: What are the key issues?






VCU tests have two main roles: as a performancentgesystem, which supplies variety
marketing information; and a pre-condition for tharketing of a variety. It is the effect of
VCU as a barrier to variety commercialisation thatl be considered further in this
discussion. Should VCU be a statutory requirement?

The process by which breeders submit varietieghferVCU trials acts to provide the first
phase of variety screening. This is because thimgesf varieties is expensive, and a breeder
will only be able to justify the submission of aaimumber of varieties for testing in any one
year. In the absence of VCU, and its associatet$ civsnay be argued that the market would
be flooded by inferior varieties. However, in thaeitdd States where there is no statutory
performance testing, the responsibility of varie®yection is shifted from the testing authority
to the applicant. The breeders submit a limited Ioemof varieties for testing principally
because market forces dictate varieties should balyrialled if there is some chance of
commercial success. Also, the breeders wish toepresheir brand and their reputation by
being associated with good varieties.

In comparison to the VCU system of Europe, tharigsaf variety performance in the United
States is carried out by breeders at universilibs. assessment protocols integrate a range of
the standard parameters that exist in the VCU tdt¢here is no performance threshold. This
system allows a greater flexibility in the releagfevarieties for specific purposes, such as
lower yielding varieties that possess excellentessing characteristics in a particular niche
market.

The American farmers reference the regional testatg for their variety selection. It may be
argued that this system provides more valuable fdatéarmers; particular those in organic
systems, by taking into account the variability regional environments. In contrast the
European national lists (NL) data, which integride output from the national VCU trials, do
not provide any information relating to the genayyy environment interaction (G x E).

The cost of VCU trials vary significantly acrossr&pean countries as a result of differences
in the subsidisation by the Government and the lmasds of the testing authority. If VCU
becomes non-statutory, the out-sourcing of perfoceatesting may provide major costs
savings as a result of competitive market forcéss Ppotential reduced price, combined with
the sharing of such testing between all stakehsldeuld provide a more holistic and relevant
range of performance tests.

In summary, no clear points were identified thatified obligatory VCU tests, but a number
of advantages were identified that supported thegonoVCU should be voluntary. The
American systems provides a model by which an iwgulosystem could be developed in
Europe providing more valuable data for farmersyae flexible system for niche varieties
and potential costs savings in the trials themselve
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Adaptive populations such as composite cross ptpok(see presentation of M. Wolfe) do
not fit into the DUS system as they build on gemetiversity instead of uniformity and
stability. The current aim of the DUS system isget varieties described and registered
according to the DUS criteria to reassure farmbeg they get what they expect to have
bought and to set standards for seed quality (pwtt) and seed health, and to provide
breeders the means to receive royalties to finémaie breeding programs. So the question is
how to design standards to serve the needs of faramel breeders?

There has been the experience with barley mixtiaresialting in East Germany before 1989
which was a cooperation of the whole productionirttia keep high quality. The lesson
learned from this is that it only worked in the text of a committed production chain.

The production costs are relatively low as the pefpans are easy to produce: several
intercrosses, trial fields for 7 generations of tiplication. There is always a need for pure
lines for future breeding of new composite crosgypations.

VCU does not necessarily have to be conductedanrtiditional way. The populations are
not stable so the predictive value of the tradaloWCU will be less. The Value for
Cultivation or Use can also be evaluated by on-fakperiences. Which means monitoring,
analyzing and prediction by interpreting on-farmtadaSo, to evaluate the Value for
Cultivation or Use one can organize farmer grodpb&in a region who interact with each
other and even exchange between groups in othemgedn fact we deal here with on-farm
breeding over time and there is, therefore, a neemllect on-farm VCU data to analyse the
optimum treatment for different populations. Thesea need to provide a protocol for data
collection and publication on a website to seneittformation needs of new farmers. There
are such examples of farmer groups breeding cattterding the ‘family-breeding system’
and who exchange their data and bulls.

How to deal with differences in maturity dates ehgtypes? There is the experience from
trials with mixtures that the maturity dates offelient genotypes in a mixture or population
somehow synchronize to a certain extent. Also tiwdst dates chosen by the farmers will
adjust the selection into a certain direction.

Will the quality concept change with adaptive p@ains? In line with market and food
chain diversification, there will be a need to adhae protocol for testing quality according to
the different technical processes of bread makmmalting and brewing. This will provide

opportunities for new citizen groups or markets.

Will seed quality testing change? This will dep@mdthe rules for seed quality, partly related
to DUS (purity) or to seed health. This last eletsdould be in compliance with the current
standards. There might be a larger range of seedasid germination energy.

How to deal with risk of degradation? This will teige continuous monitoring of seed health
and performance within the chain. There should #&leoca kind of maintenance breeding.
Farmers can also hold back a seed lot from eachiou® generation. M. Wolfe has

experienced exchange of the populations to Hungéugre a severe winter destroyed many
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genotypes. A second year, seed saved from the memgagenotypes out-yielded local

varieties in field trials. Samples from these #ialere sentback to the UK for comparison
with the original population and were found to haleereased by only 10% in yield relative
to the same population maintained in the UK.

Our conclusions are:

1.There are possibilities to deal with necessarydstatds for farmers and breeders. But it
can only work with a commitment of the whole protime chain from breeder to
farmer to end-user to citizen.
2.DUS needs to be replaced by a traceability systémchweeds to be developed (e.g.
parents used and the full history of the populgtinoluding seed quality.
3.VCU testing requires commitment from a self regogtsystem within the production
chain, including a local and internal feed-backtenysto farmers and breeders. The
conditional elements are:
a. Breeders: need for new concepts for improvemertdh s shuttle breeding,
farmers participation for on-farm breeding, contine monitoring.
b. Farmers: building a network within and between gagj to include shuttle
selection.
c. Millers/maltsters/pasta makers: should set qualitteria and related testing
methods.
d. Citizens: standards for food health (e.g. glutéergy)

4.Financing breeding programs: it requires a differemay of financing, for example,
through levies in the production chain (see Osntaah.2007).

5.Authorities should act as animators not as restsctself-regulation by the user groups
within a production chain.

6.Adaptive populations can lead to a more stable goinof production with respect to
more exposure to environmental variation througfanoic, low-input farming systems
and through climate selection.

Reference

Osman AM, Lammerts van BuerenET, Almekinders C {20®obilising chain partners to stimulate spring
wheat breeding for organic farming. In: Osman AMjlMr K-J, Wilbois K-P (Eds). Different models tm&nce
plant breeding. Proceedings of the ECO-PB InteonatiWorkshop on 27 February 2007 in Frankfurt,
Germany. European Consortium for Organic Plant @reg Driebergen/Frankfurt, pp. 27-30

COST SUSVAR-ECOPB Proceedings 2008 — 50
VCU of Variety testing for organic cereal productioVhat are the key issues?



The following points summarise the major issuesuised.

Loss of diversity

There was a general concern on the loss of diyersiagriculture. Especially, for crops that
do not occupy large areas (e.g. traditional vedesabke parsnips, scorzonera) or are of
minor economic importance like leguminous and caveps, only few breeding programmes
are left and consequently the number of availakbigeties is low. The major cause for this
loss is the general economic trend of scaling bat keads to the disappearance of smaller
breeding companies. A number of participants samla for the national governments to
promote breeding of these crops.

Registration of adaptive populations

Besides diversity between crops, also diversityhwitcrops may contribute to more stable
agricultural systems. Examples are adaptive pojpuniatand composite crosses. Under the
current legislation these populations can not lggstered and consequently not exchanged
between farmers or marketed. The group that discuss topic concluded that registration
should not follow the current procedures, becabeed populations will not comply with the
DUS requirements. For these populations they pmposegistration regime that is based on
traceability within the whole production chain (fndoreeder to processor). Within this system
there would still be a need for VCU, but this slibnbt be obligatory and could be arranged
by the chain partners themselves.

VCU for organic and other small markets

Remarkably all three discussion groups proposedpthssibility of non-obligatory VCU-
systems. All acknowledged the need of the farmiognmunity to obtain independent
information on the performance of varieties, bus thariety testing should not necessarily
lead to the exclusion of varieties from the markét.groups saw a bigger responsibility for
breeders to provide information on varieties undee guidance of an authority or
commission. Also, more collaboration within the giwotion chain could lead to a less costly
VCU system, which would be able to better deal wjtlcific regional requirements.

Evaluation of the current EU seed legislation by ta European Commission

Members of the EU commission expressed that thetingednad given them valuable
information. The moment of the meeting has beerelymbecause the EU just started an
evaluation process of the current seed legislatidnch will lead to a report by the end of
2008. Persons responsible for the evaluation attnkis workshop and the proceedings of
this meeting can be used as input for this evaloati
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Obviously I will not repeat all proposals — goo@ag that were worked out. | will only give
some general conclusions of this COST-Meeting.

In the opening session on the™@&f February we had a very good overview of the TOS
Action SUSVAR, especially for the WG6 of which A@sman is the driving motor.

This opening was followed by interesting lectutesth from the side of the EU (regulation)
and of official institutes and their experiencelwitalue for Cultivation and Use (VCU) trials
under organic or conventional conditions. Additioirdormation was given in 6 posters,
either coming from variety testing institutes ayrfr breeding companies.

During the general debate, leaded by Klaus Petdbdigi a lot of items to discuss were
proposed. To remember from this discussion: aktienot one unique VCU- testing system
and in many countries there is the possibility fational listing, based on a specific
characteristic or specific conditions who can béinogl for the variety performance (e.qg.
organic farming conditions); b) there is a greassldn genetic diversity, especially in
conventional farming; a task for the governmentl@¢doe to invest in research for more
genetic diversity; the use of different species &adeties in organic farming is such an
example.

Based on this general discussion the propositioa made to discuss the following four
questions in small groups on theé"2sf February:

1.How can genetic diversity ( e.g. CCP, adaptive jatpans) fit in the VCU system

2.What happens in a situation without a VCU: charaesthreats?

3.What are possibilities to organize VCU for OA incBua way that costs are in
proportion with benefits?

On the 28 of February there was first a presentation by MaNolfe about the possibilities
of populations and mixtures.

Then the four questions were discussed. This wiasred by a summary from each group in
a plenary session, leaded by Edith Lammerts- voer&u

Finally 1 would like to refer to the expected outptThe meeting will end in proposals and
possible actions that are needed to improve the ligppility of VCU testing results to
organic cereal cropping systems. Results of the timgewill be published in proceedings
that will be made available as a file in pdf-forniat

Have we reached this output?

In this workshop we brought together people from BU (regulation — DG Sanco), official
variety institutes, breeding companies, institutealing with organic research, administration
of Ministry of Agriculture and others. All thoseaps are in one way or another involved in
the topic of organic farming. In my opinion the baoge of ideas was very fruitful. A lot of
questions were raised. A lot of answers and passblutions for problems were proposed.
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But still a lot of questions were not yet answellelgel that in different area further research
will be necessary. But also a well-structured exgeaof data between the different partners,
as well as for regulation as for research in thklfican help to better understand the different
points of view and to work out sustainable solutiolgriculture is standing for a big
challenge in the near future. First of all therdl Wwe a great competition for land use for
production of food and feed on one side and fofugils on another side. Secondly due to the
climate exchange we will be confronted by a chaingerops in several regions. Thirdly the
conventional agricultural systems of the past desdthve lead to less plant diversity, small
rotations resulted in higher pressure of disegsests and weeds in several crops, but also to a
loss of the “good quality” of many soils. A betterderstanding of the soil complex, the basis
for our productions, can lead to new alternativeparotations. The principles of the organic
farming system, with good adapted varieties, aral ghority in that system of a good
knowledge of the soil can be very useful for impéeration in conventional agriculture.

Finally | wish to thank you all for your participah at this meeting and the fruitful
discussions. Especially |1 wish to thank the co-niggrs for the preparatory work, the
speakers of the presentations and the moderatorthéodifferent sessions. As in variety
testing for agricultural crops, where one conditifam listing of a variety is having a
“satisfactory” value for cultivation and use | caay that this meeting has given me
“satisfaction”.
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14.00 - 14.15Welcome by the Chairman of W@Grt Osman(The Netherlands)

14.15 - 14.45European rules for registration of varieties oraiamal catalogue and a
recommended variety liBfuno Foletto- DG SANCO)

14.45 — 15.15The VCU variety testing for agricultural cropsan European context
(Johan Van WaesBelgium)

15.15 — 15.305hort discussion with previous speakers

15.30 - 16.00Coffee break

16.00 — 16.4%=xperiences with variety testing for organic syst€@0 - 25'/lecture)
An example from AustriaGlemens Flamm AGES)
An example from Germanyta Schnock- BSA)
16.45 — 18.0CPlenary Discussion (moderatéttaus-Peter Wilbois ECO-PB)
What can we learn from these and other experiesmogsvhat are the key
issues for VCU testing for organic agriculture?
Can these rules be used for organic/low inpatlitens or are there necessary

adaptations?
18.00 End of first day
19.00 Dinner (facultative)

69 * 6887

08.30 — 08.48Nrap up of discussion of previous day

08.45 — 09.1%Registration and testing of diverse populationgadmg discussions in UK
(Martin Wolfe - UK)

09.15 — 10.3Miscussion in 3-4 groups on key issues that wezrtifled previous day

10.30 — 11.0QCoffee Break

11.00 — 12.0CPlenary discussion on conclusions of each grouplérador:Edith Lammerts
van Bueren— Louis Bolk Institute)

12.00-12.30 Conclusions and closure of Workshogehan Van Waes

12.30-13.30 Lunch

13.30 End of meeting

ITAB
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