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Opening of the Meeting 
 
1. The meeting was held in the headquarters of UPOV in Geneva, Switzerland.  It was 
opened by Mr. Aubrey Bould, United Kingdom, Chairman of the Technical Working Party for 
Agricultural Crops.  The list of participants appears in the Annex to this report. 
 
 
Background Information 
 
2. The Subgroup based its discussions on documents TWA/24/5, TWA/25/5 and TC/34/6 
and Circular U 2636. 
 
3. The Subgroup recalled the discussions held in the TWA on the possible inclusion of 
electrophoretic characteristics in the Test Guidelines for Ryegrass, on the lines of what had 
already been done for some species, and the problems encountered.  It noted the questions 
raised in document TWA/25/5 and during the last session of the TWA, which had led to the 
convening of the present Subgroup meeting, namely the need (a) to present the legal questions 
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regarding possible additional requirements for the breeder of the similar earlier variety to the 
Technical Committee and to the Administrative and Legal Committee (CAJ);  (b) to engage in 
further discussions on uniformity, as uniformity could not be applied but only stability of 
frequencies;  (c) to ask the Technical Working Party on Automation and Computer Programs 
(TWC) for advice on the number of plants in tetraploid varieties to be observed and whether 
the chi-squared test was at all applicable;  (d) to obtain the opinion of breeders;  (e) to 
rediscuss the question of example varieties and of a ring test. 
 
4. It also recalled that, even though quite an amount of technical information existed, there 
was still a need to check that consistent results were obtained by different laboratories.  It 
noted moreover that another problem to be solved was the checking of uniformity in a bulk 
sample and in frequencies of alleles. 
 
 
Report from ASSINSEL 
 
5. Mr. Le Buanec (ASSINSEL) introduced document TC/34/6, which reproduces the 
discussions at the meeting of the ASSINSEL Fodder Crop Section held at Merelbeke, 
Belgium, on February 26, 1997, and which had also been unanimously adopted during the 
ASSINSEL Congress in Stockholm in May 1997.  He stressed that the document represented 
ASSINSEL’s position at the present stage of knowledge of the methods.  In it ASSINSEL 
reported that it could not accept electrophoretic characteristics in parallel to traditional 
phenotypic analysis even as a last resort.  It agreed that electrophoretic characteristics were 
very useful, but not for studying the distinctness of synthetic forage varieties.  It therefore also 
rejected their use for the assessment of uniformity.  It did not agree that the breeder of an 
earlier variety should be forced to maintain his variety fixed in the future for new 
electrophoretic characteristics, as the variety was not selected and fixed for those 
characteristics.  Electrophoretic characteristics should not be used to assess the drift of variety 
A towards variety B, as that was a problem of stability in a characteristic for which the variety 
was not selected.  A difference in the frequency of alleles should not be used to establish 
distinctness.  ASSINSEL was at present studying the assessment of essential derivation on 
ryegrass, and some further remarks might be made as a result of the outcome of those 
discussions.  ASSINSEL was prepared to accept that electrophoretic characteristics could be 
used for pure lines.  They should only be used for synthetic varieties if both varieties were 
homozygous for the alleles of a locus, which was highly improbable.  Electrophoretic 
characteristics provided useful additional information, but should not be used for DUS testing 
of cross-pollinated forage varieties, as it would be too easy to accumulate slight differences 
and achieve distinctness.  This would lower the barriers of DUS and therefore weaken the 
protection and open the door to piracy and plagiarism. 
 
 
Criteria for the Acceptance of Distinguishing Characteristics 
 
6. Most experts agreed that, because of the many possibilities for plagiarism, it was not 
desirable to introduce electrophoretic characteristics for distinctness in cross-fertilized 
varieties without taking some precautions at the same time.  The same criteria as were applied 
at present to the introduction of any new morphological characteristics would also have to be 
applied to the use of electrophoresis, however.  It was therefore necessary to study the reason 



TWA/27/11 
page 3 

 
why the use of electrophoretic characteristics should not be accepted or to investigate means 
of limiting the risk of plagiarism. 
 
7. The previous day there had been a discussion in the Administrative and Legal 
Committee (CAJ) on the use of molecular markers.  The problems in the use of 
electrophoretic characteristics of isoenzymes were rather similar, so an approach similar to 
that adopted by the CAJ in recommending solution two might have to be agreed upon.  The 
main difference between molecular markers and electrophoresis, however, was that 
isoenzymes were part of the phenotype. 
 
 
Difference with Regard to Wheat, Barley and Maize 
 
8. The Subgroup recalled that for wheat, barley and maize UPOV had agreed to attach 
electrophoretic characteristics in an annex to the Test Guidelines:  

 
“thereby creating a special category of characteristics, because the majority of the 
UPOV member States are of the view that it is not possible to establish 
distinctness solely on the basis of a difference found in a characteristic derived by 
using electrophoresis.  Such characteristics should therefore only be used as a 
complement to other differences in morphological or physiological characteristics.  
UPOV reconfirms that these characteristics are considered useful but that they 
might not be sufficient on their own to establish distinctness.  They should be used 
not as routine characteristics but at the request or with the agreement of the 
applicant of the candidate variety.” 

 
The question therefore was whether one could apply the same procedure for ryegrass, and if 
not why not. 
 
9. All experts agreed that there were additional problems with cross-fertilized varieties, 
where the variety consisted of a population with several genotypes, and also that so far mainly 
bulk samples had been analyzed.  A further problem was the testing of uniformity in 
characteristics of frequencies. 
 
 
Testing of Frequencies 
 
10. The Subgroup discussed at length whether there was any difference between the use of a 
morphological characteristic or electrophoretic characteristics.  For morphological 
characteristics, UPOV had accepted differences in frequencies for distinctness.  Other experts 
responded that it would depend on the minimum distance between varieties and the ease with 
which changes could be made.  It was much easier to alter an allele frequency than to change a 
morphological characteristic like earliness.  For earliness the genetic control was very 
complex and a change would also change several other characteristics.  In electrophoretic 
characteristics, often controlled by a single gene, a change was very easy to make if the 
difference referred to frequencies and the distribution in a population.   
 
11. A much larger minimum distance therefore had to be required than in the case of 
morphological characteristics.  While all agreed that distinctness could in principle be based 
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on differences in proportion, several experts insisted that each characteristic had to be studied 
individually for each species with regard to its complications and consequences.  For 
electrophoresis in cross-fertilized varieties, the use of frequencies should not be allowed 
because it would transfer all problems to the criteria of essential derivation. 
 
12. Several experts reported that there were differences between testing at the Plant Variety 
Rights (PVR) Offices for the granting of rights and later on in the post-control tests.  Test 
findings showed that while the varieties seemed to remain stable in the tests at PVR stations, a 
test on four different alleles had shown changes in the frequencies of two of them during 
certification in row trials or plots.  This meant that even if a variety had been bred correctly, 
the frequency might change in the post-control tests and therefore might not be stable.  It was 
also hardly possible to check whether a given allele frequency was obtained through original 
breeding or just through a mechanical mixture of two existing varieties. 
 
13. Breeders also reported that differences in the multiplication of the same variety were 
often greater than differences between varieties.  If electrophoretic characteristics were 
accepted, breeders would be forced to undertake a large amount of laboratory work, which 
would prevent them from applying for protection until much later than at present. 
 
 
Testing of Uniformity 
 
14. The Subgroup noted that so far mainly bulk samples had been tested, which would not 
allow uniformity within a variety to be judged.  In addition, in the case of observing allele 
frequencies, there was by definition no uniformity either.  The problem was how to solve this 
difficulty.  Should one accept any variety as long as the frequency was kept stable?  Did one 
have to analyze each individual plant in the population separately?  In ryegrass measurements 
would serve only to describe an imaginary medium plant of the variety. 
 
15. In this connection the Subgroup also discussed whether a difference in the level of 
uniformity could be used for establishing distinctness.  All experts agreed that a difference in 
uniformity would not be sufficient to establish distinctness.  Some experts recalled that a 
characteristic could only be used for distinctness if both varieties were uniform in that 
characteristic.  If one of them (normally the earlier one) lacked uniformity, the characteristic 
was excluded from use for testing distinctness between the two.  If a candidate were only 
more uniform than an existing variety, that candidate would no longer be considered new, as 
uniformity was only a quality, not a distinguishing characteristic. 
 
 
Advantages or Goals of Using Electrophoretic Characteristics 
 
16. The Subgroup agreed that electrophoretic characteristics should only be used if their use 
offered a clear advantage.  One main advantage of electrophoretic characteristics of 
isoenzymes would be that they were less influenced by the environment.  Another, in grasses 
with few characteristics, would be that there was no correlation between isoenzymes and 
morphological characteristics.  Some experts considered that without that new technique a 
point might be reached in the future at which the species had to be closed for new varieties as 
they could no longer be distinguished.  Electrophoretic characteristics could become a second 
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target for breeding, and their use would therefore provide a new way of distinguishing 
varieties. 
 
17. A prerequisite for their use, however, was that there should be less variation within a 
variety than between varieties.  Many post-control tests had shown that there were greater 
differences in allele frequencies within varieties than between varieties, making the 
application of electrophoretic characteristics useless.  Another question was whether the 
breeder would be able to keep his variety stable in that limited range of frequencies, or at what 
cost he would be able to do so.  If electrophoretic characteristics were accepted, breeding 
schemes would be restricted and more selection would be required of the breeder before he 
could ask for plant variety protection. 
 
 
Disadvantages of the Use of Electrophoretic Characteristics 
 
18. The Subgroup agreed that electrophoresis should only be used if its use were not 
accompanied by too many disadvantages and did not ultimately create more problems than it 
solved.  All agreed that one of the main problems with accepting electrophoretic 
characteristics was that of reducing minimum distance and the ease with which changes could 
be made in the allele frequency in an existing variety.  The question was therefore whether 
and if so how plagiarism could be prevented.   
 
19. The ideal solution would be if it were possible to fix a clear minimum difference in such 
a way as to safeguard against misuse.  If this were not possible but the method were 
nevertheless accepted, all problems would be concentrated on the judgement of essential 
derivation which, however, was applicable only to some of the varieties involved (as long as 
the original variety was not itself an essentially derived variety).  It was necessary to maintain 
the integrity of the PVR system and of the DUS tests.  A system that regarded any difference 
as acceptable and led to a new variety would not, whatever the safeguards introduced through 
essential derivation criteria, be a good solution for the PVR system as a whole. 
 
 
Problems of the Methods 
 
20. The Subgroup noted that, although the methods had already been thoroughly studied, 
work was still necessary to improve and standardize them with a view to achieving 
harmonized results between different laboratories.  It noted a report from breeders on the 
sensitivity of the method to small differences in the protocol on isoenzymes, which would 
lead to completely different results.  In a ring test organized by breeders on the same plant 
material, four different conclusions were obtained.  A mere difference in the water used or a 
slight change in the pH value led to different results.  Therefore many efforts would still have 
to be made to reach an agreed, standardized and reliable method leading to repeatable results. 
 
 
Problems of Interpretation of Results 
 
21. The Subgroup agreed that it was important not only to reach a harmonized handling of 
the method but also to agree on and harmonize the interpretation of results.  Should one only 
accept a clear absence or presence of a given band and omit different intensities?  There too, 
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however, were different personal interpretations of the point from which a certain band was 
considered present.  For that reason there was a need to conduct further ring tests to study the 
outstanding problems of the method and to come to an agreed common interpretation of the 
results. 
 
 
Statistical Questions 
 
 (a) Sample size for tetraploid varieties 
 
22. The Subgroup noted that one still unresolved item was the required sample size for 
tetraploid varieties.  The answer to this, and to the question whether the chi-square test or the 
AMOVA were the right statistical method for the testing, had to be awaited from the 
Technical Working Party on Automation and Computer Programs (TWC).  The problem at 
present was that mainly bulk samples had been tested.  This would not allow the testing of 
uniformity, which can only be judged by testing single plants. 
 
 (b) Fixing of the higher required difference 
 
23. Several experts stated that the possible use of electrophoretic characteristics depended 
on the basis on which a decision on distinctness would be taken.  At present the experts lacked 
the information on which to fix that basis.  Some wondered whether a larger minimum 
distance could be preset using special statistical methods.  This would make it more difficult 
to change the frequency of the alleles to obtain a new variety.  Other experts stated that 
statistics would merely tell whether there were two populations and whether the results were 
significant.  One could increase the number of observations or raise the significance level to 
make sure that there really was a new variety.  Whatever level was fixed, however, it would 
not be sufficient to discourage someone who really intended only to change the frequency.  It 
would only require a little more work.  The TWC should be asked for advice. 
 
24. Some experts were of the opinion that it might be possible to consider using 
electrophoretic characteristics in combination with other characteristics, and requiring clear 
differences in at least two or more characteristics.  Others imagined them being used in the 
case of differences in morphological characteristics below the significance level.  Some 
experts, however, wondered how to determine the difference in a morphological characteristic 
below its significance level and–even more difficult–how to check uniformity of an 
expression that existed only below the significance level. 
 
25. The Subgroup finally came to the conclusion that electrophoretic characteristics in 
cross-fertilized varieties should never have an independent function in DUS testing.  A 
difference in an electrophoretic characteristic alone should not be sufficient to establish 
distinctness.  It should only have a supporting function and only be used in addition to another 
difference in a morphological characteristic.  The question of how large that difference and 
that different requirement had to be was left open, however.  Another possibility could be a 
difference in a characteristic not used so far, like yield, but that raised the question of distance 
and the means of checking uniformity or stability of yield.   In general it should only be used if 
the crop expert was convinced that the candidate variety was a different variety, in which case 
the characteristic would only support what had been observed in other traditional 
characteristics, but at a level that alone might not have been sufficient to establish 



TWA/27/11 
page 7 

 
distinctness.  It might also support differences in other morphological or physiological 
characteristics, or characteristics like yield, which in many cases had not yet been accepted for 
DUS testing. 
 
 
Program 
 
26. The Subgroup finally realized that too many questions were still outstanding.  It also 
noted that the introduction of electrophoretic characteristics raised many additional questions 
which still had to be solved.  Other Technical Working Parties should therefore also study the 
use of electrophoresis in cross-fertilized varieties.  Especially the Technical Working Party for 
Vegetables (TWV) and Technical Working Party for Ornamental Plants and Forest Trees 
(TWO) (for seed-propagated varieties) should give their opinion, and the Technical Working 
Party on Automation and Computer Programs (TWC) should deal with the questions of 
sample size, the best method for establishing distinctness and whether, and how much higher, 
minimum distances could be preset to discourage plagiarism.  Moreover, the effect of its 
possible use in the certification and national listing system should be considered, and also 
whether VCU results could be used in combination with electrophoretic characteristics to 
establish distinctness.  However, no system would be acceptable if it did not allow the 
checking of uniformity and stability in the characteristics eventually used to establish 
distinctness. 
 
27. The Subgroup reminded experts that in all studies it should be kept in mind that the 
advantage achieved from the method should be weighed against the effect it might have on the 
varieties, on the breeder and on the whole PVR system.  If it was liable to create more 
problems than it solved, it should not be accepted and discussions should not be pursued 
further. 
 
 

[Annex follows]  
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LIST OF PARTICIPANTS  
 
 

I.  MEMBER STATES 
 
 
CZECH REPUBLIC 
 
Ji• í SOUEEK, Head, Department of Plant Breeders’ Rights, Central Institute for Supervising 
and Testing in Agriculture, Za opravnou 4, 15000 Praha 5-Motol (tel. +420-2-572 94 09, fax 
+420-2-572 11 755, e-mail:  soucek@ooz.zeus.cz) 
 
 
DENMARK 
 
Gerhard DENEKEN, Director, Department of Variety Testing, P.O. Box 7, Teglvaerksvej 10, 
4230 Skaelskør (tel. +45-53-596 141, fax +45-53-590 166) 
 
 
GERMANY 
 
Georg FUCHS, Regierungsdirektor, Bundessortenamt, Postfach 61 04 40, 30604 Hannover 
(tel. +49-511-95 66 639, fax +49-511-56 33 62) 
 
J.P. OHMS, Regierungsdirektor, Bundessortenamt, Postfach 61 04 40, 30604 Hannover 
(tel. +49-511-956 66 66, fax +49-511-56 33 62) 
 
 
FRANCE 
 
Joël GUIARD, Directeur adjoint, GEVES, La Minière, 78285 Guyancourt Cedex  
(tel. +33-1-30.83.35.80, fax +33-1-30 83 36 29, e-mail:  joel.guiard@geves.fr) 
 
 
HUNGARY 
 
György MATÓK, Technical Adviser, National Institute for Agricultural Quality Control, 
P.O. Box 30,93, 1525 Budapest 114 (tel. +36-1-2125 800, fax +36-1-2125 800) 
 
 
ISRAEL 
 
Baruch BAR-TEL, Plant Breeders’ Rights Council, Agricultural Research Organization, The 
Volcani Centre, P.O.B. 6, Bet Dagan 50 250 (tel./fax +972-3-968 669, e-mail:  
ilpbr_tu@netvision.net.il) 
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JAPAN 
 
Koji KANAZAWA, Chief, DUS Test Planning Division, National Center for Seeds and 
Seedlings, Ministry of Agriculture, Forestry and Fisheries, 2-2 Fujimoto, Tsukuba, Ibaraki 305 
(tel. +81-298-38 6584, fax +81-298-38 6583, e-mail:  kanazawa@ncss.go.jp) 
 
 
NETHERLANDS 
 
Huib GHIJSEN, Head of DUS Testing, Centre for Plant Breeding and Reproduction Research, 
CPRO-DLO, P.O. Box 16, 6700 AA Wageningen (tel. +31-317-4768 88, fax  
+31-317-418 094, e-mail:  h.c.h.ghijsen@cpro.dlo.nl) 
 
 
PORTUGAL 
 
Carlos M. da Costa PEREIRA GODINHO, Expert, Centro Nacional de Registo de Variedades 
Protegidas, Ministério da Agricultura, Edificio II da DGPC, Tapada da Ajuda, 1300 Lisboa 
(tel. +351-1-362 1607, fax +351-1-362 1606, e-mail:  ed2.tapada@dgpc. mailpac.pt) 
 
 
SOUTH AFRICA 
 
Elise BUITENDAG (Mrs.), Principal Plant and Quality Control Officer, Directorate of Plant 
and Quality Control, Private Bag X11208, Nelspruit 1200  (tel. +27-13-753 2071, 
fax +27-13-752 3854, e-mail:  elise@itsc.agric.za) 
 
 
SPAIN 
 
Martin J. FERNÁNDEZ DE GOROSTIZA, Subdirección General de Semillas y Plantas de 
Vivero, José Abascal 4, 28003 Madrid (tel. +34-1-347 69 08/347 66 00, fax +34-1-594 27 68/ 
347 69 73) 
 
Luis SALAICES, Jefe de Área de Registro de Variedades, Subdirección General de Semillas y 
Plantas de Vivero, José Abascal 4, 28003 Madrid (tel.+34-1-347 69 21, fax +34-1-594 27 68/ 
347 69 73) 
 
 
UNITED KINGDOM 
 
Aubrey BOULD, Technical Adviser, Plant Variety Rights Office and Seeds Division, Ministry 
of Agriculture, Fisheries and Food, White House Lane, Huntingdon Road, 
Cambridge CB3 0LF  (tel. +44-1223-34 23 84, fax +44-1223-342 386, e-mail:  a.bould@pvs. 
maff. gov.uk) 
 
 



TWA/27/11 
Annex, page 3 

 
URUGUAY 
 
Carlos GÓMEZ ETCHEBARNE, Director División Registros, Instituto Nacional de Semillas 
- INASE, Ministerio de Ganadería, Agricultura y Pesca, Avda. Millán 4703, 12.900 
Montevideo (tel. +598-2-309 79 24 or 309 78 32, fax +598-2-309 60 53) 
 
 

II.  OBSERVER STATES 
 
ROMANIA 
 
Adriana PARASCHIV (Mrs.), Head, Examination Department, State Office for Inventions 
and Trademarks, 5 Jon Ghica, Sector 3, P.O. Box 52, 70018 Bucharest (tel. +40-1-315 9066 
or 315 1965/260, fax:  +40-1-312 38 19) 
 
 

III.   ORGANIZATIONS 
 
 
EUROPEAN COMMUNITY (EC) 
 
José M. ELENA, Vice President, Community Plant Variety Office (CPVO),  P.O. Box 2141, 
49021 Angers, Cedex 02, France (tel. +33-2-41 36 84 50, fax + 33-2-41 36 84 60, e-mail:  
elena@cpvo.fr) 
 
 
INTERNATIONAL ASSOCIATION OF PLANT BREEDERS FOR THE PROTECTION OF
PLANT VARIETIES (ASSINSEL) 
 
Bernard LE BUANEC, Secretary General, ASSINSEL, 7, chemin du Reposoir, 1260 Nyon, 
Switzerland (tel. +41-22-361 99 77, fax +41-22-361 9219, e-mail:  assinsel@iprolink.ch) 
 
Fred EICKMEYER, DSV, Deutsche Saatgutveredelung, Lippstadt-Bremer GmbH, Thüler 
Straße 30, 33154 Thüle, Germany (tel. +49-5258-9820-0, fax +49-5258-9820 30, e-mail:  
eickmeyer@dsv-saaten.de) 
 
Patrick HEFFER, Assistant to the Secretary General, ASSINSEL, 7, chemin du Reposoir, 
1260 Nyon, Switzerland (tel. +41-22-361 99 77, fax +41-22-361 9219, e-mail:  assinsel@ 
iprolink.ch) 
 

IV.  OFFICERS 
 
Aubrey BOULD, Chairman 
 
 

V.  OFFICE OF UPOV 
 
Max-Heinrich THIELE-WITTIG, Senior Counsellor 
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