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Technical Working Party
on Automation and Computer Programs 

(TWC)
Thirty-first Session

PREPARATORY WORKSHOP

Seoul, Republic of Korea
June 3, 2013

1. Introduction to UPOV and the role of UPOV Technical Working Parties (TWPs)

2. Overview of DUS Trials and Test Guidelines

a) Method of observation and types of record (MS, MG, VS, VG);

b) Types of expression (QL, PQ, QN) and types of scales of data

3. Methods used for DUS data analysis and development of variety descriptions

a) Methods of management used in the DUS examination for transformation of  

observations and measurements into notes for distinctness for variety descriptions 

[presentations by Japan and Korea]

b) Methods used for DUS trial design and data analysis

[presentations by France and United Kingdom]

4. Image analysis

5. UPOV Website

6. Agenda for the TWC Session

7. Feedback from participants

PROGRAM
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1. INTRODUCTION TO UPOV 
AND THE ROLE OF UPOV 

TECHNICAL WORKING PARTIES (TWPs)

UPOV: INDEPENDENT INTERGOVERNMENTAL 
ORGANIZATION

The International Convention for the 
Protection of New Varieties of Plants

established in 1961

The International Union for the Protection 
of New Varieties of Plants

Union internationale pour la 
protection des obtentions végétales
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UPOV Structure
Technical Working 
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Automation and 
Computer 
Programs
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Technical Working 

Party for

Ornamental 
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Forest Trees

Technical Working 
Party for             

Fruit Crops

Technical Working 

Party for

Agricultural 
Crops

Role of the BMT
The BMT is a group open to DUS experts, biochemical and molecular specialists and 
plant breeders, whose role is to:
(i) Review general developments in biochemical and molecular 

techniques;
(ii) Maintain an awareness of relevant applications of biochemical and 

molecular techniques in plant breeding; 
(iii) Consider the possible application of biochemical and molecular 

techniques in DUS testing and report its considerations to the TC;
(iv) If appropriate, establish guidelines for biochemical and molecular 

methodologies and their harmonization […]; 
(v) Consider initiatives from TWPs, for the establishment of crop 

specific subgroups […];
(vi) Develop guidelines regarding the management and harmonization of 

databases of biochemical and molecular information, in conjunction 
with the TWC;

(vii) Receive reports from Crop Subgroups and the BMT Review Group;
(viii) Provide a forum for discussion on the use of biochemical and 

molecular techniques in the consideration of essential derivation and 
variety identification.
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2. OVERVIEW OF DUS TRIALS AND 
TEST GUIDELINES (TGs)

(document TG/1/3 and TGP documents)

THE CONDITIONS FOR GRANTING
A BREEDER’S RIGHT

Criteria to be satisfied

• NOVELTY

• DISTINCTNESS
• UNIFORMITY
• STABILITY

“DUS”
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THE CONDITIONS FOR 
GRANTING A BREEDER’S RIGHT

Other conditions

• VARIETY DENOMINATION
• FORMALITIES
• PAYMENT OF FEES

NO OTHER CONDITIONS!

facilitates:
BEST PRACTICE (based on experience)

=> good decisions
=> good definition of the object of protection 

(strong protection)
=> efficiency in method of examination (learn from the best)  

HARMONIZATION
=> efficiency 

• mutual acceptance of DUS reports
(minimize cost of examination for individual authorities)

• mutual recognition of variety descriptions 
(all parties speak the same “language”)

• simple and cheap system for applicants
(minimize cost for breeders)

Guidance for DUS Examination
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UPOV provides guidance by:

• The “General Introduction” (TG/1/3)
– General technical principles
– Organization of DUS Testing
– Associated “TGP” Documents 

(e.g. statistical methods)
= version 3

TG/1/3 General Introduction

“Associated” TGP Documents
Ref. Title 

TG/00 List of TGP Documents and Latest Issue Dates 

TGP/1 General Introduction With Explanations 

TGP/2 List of Test Guidelines Adopted by UPOV  

TGP/3 Varieties of Common Knowledge 

TGP/4 Constitution and Maintenance of Variety Collections 

TGP/5 Experience and Cooperation in DUS testing 

TGP/6 Arrangements for DUS testing  

TGP/7 Development of Test Guidelines 

TGP/8 Trial Design and Techniques Used in the Examination of DUS 

TGP/9 Examining Distinctness 

TGP/10 Examining Uniformity 

TGP/11 Examining Stability 

TGP/12 Special Characteristics  

TGP/13 Guidance for New Types and Species 

TGP/14 Glossary of Technical, Botanical and Statistical Terms Used in UPOV 
Documents 

TGP/15 Guidance on the Use of Biochemical and Molecular Markers in the 
Examination of Distinctness, Uniformity and Stability (DUS) 
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“CHARACTERISTICS”

- may have direct commercial relevance

- Flower color (ornamental)
- Fruit color

- but commercial relevance NOT required

- Leaf shape 

Selection of CharacteristicsSelection of Characteristics
The basic requirements that a characteristic should fulfill before it is used 
for DUS testing or producing a variety description are that its expression 
(TG/1/3:  Section 4.2.1) :

(a) results from a given genotype or combination of genotypes;
(b) is sufficiently consistent and repeatable in a particular 

environment; 
(c) exhibits sufficient variation between varieties to be able to 

establish distinctness;
(d) is capable of precise definition and recognition;
(e) allows uniformity requirements to be fulfilled;
(f) allows stability requirements to be fulfilled, meaning that it 

produces consistent and repeatable results after repeated propagation 
or, where appropriate, at the end of each cycle of propagation.
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Selection of Characteristics

• Yield ???

• Straw strength ???

Etc.

Selection of Characteristics
Criteria Fruit:  

color
Leaf:  
shape

Yield

(a)  results from a given genotype or 
combination of genotypes

Yes Yes

(b)  sufficiently consistent and repeatable in a 
particular environment

Yes Yes

(c)  exhibits sufficient variation between 
varieties to be able to establish distinctness

Yes Yes

(d)  is capable of precise definition and 
recognition

Yes Yes

(e)  allows uniformity requirements to be 
fulfilled

Yes Yes

(f)  allows stability requirements to be fulfilled Yes Yes

Commercial value Yes No

ACCEPTABILITY Yes Yes
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Selection of Characteristics
Criteria Fruit:  

color
Leaf:  
shape

Yield

(a)  results from a given genotype or 
combination of genotypes

Yes Yes Yes

(b)  sufficiently consistent and repeatable in a 
particular environment

Yes Yes (No)

(c)  exhibits sufficient variation between 
varieties to be able to establish distinctness

Yes Yes ???

(d)  is capable of precise definition and 
recognition

Yes Yes (No)

(e)  allows uniformity requirements to be 
fulfilled

Yes Yes ???

(f)  allows stability requirements to be fulfilled Yes Yes ???

Commercial value Yes No Yes

ACCEPTABILITY Yes Yes No

Special Characteristics: Disease Resistance
Criteria Disease Resistance

(a)  results from a given genotype or 
combination of genotypes

*Knowledge of nature of genetic control of 
resistance is important

(b)  sufficiently consistent and 
repeatable in a particular environment

*Standardize conditions (greenhouse / 
laboratory) & methodology
*Standardize inoculum
*Ring-test

(c)  exhibits sufficient variation between 
varieties to be able to establish 
distinctness

*Susceptible / Resistant OR varying degrees of 
resistance?

(d)  is capable of precise definition and 
recognition

*Define and recognize races and strains

(e)  allows uniformity requirements to be 
fulfilled

see above

(f)  allows stability requirements to be 
fulfilled 

see above

Difficult and expensive
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Molecular Techniques?Molecular Techniques?

a) Method of observation and types of 
records (MS, MG, VS, VG)
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Method of Observation

M: Measurement:  
an objective observation against a calibrated, linear scale
e.g. using a ruler, weighing scales, colorimeter, dates, 
counts, etc.);

V: Visual observation: 
includes observations where the expert uses reference 
points (e.g. diagrams, example varieties, side-by-side 
comparison) or non-linear charts (e.g. color charts).  

“Visual” observation refers to the sensory observations of 
the expert and, therefore, also includes smell, taste and 
touch.
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TGP/9/1 “Examining Distinctness”
Type of expression of characteristic

Method of propagation 
of the variety

QL
(QUAL itatative)

PQ
(PSEUDO qualitative)

QN
(QUANT itative)

Vegetatively 
propagated, 
self-pollinated 

Notes (VG) Notes (VG)
Side-by-side (VG)

Notes (VG/MG/MS)
Side-by-side (VG)

Statistics (MG/MS)

Cross-pollinated Notes (VG)
Statistics (VS*)

Notes (VG)
Side-by-side (VG)
Statistics (VS*)

Statistics 
([MG]/MS/VS) 

Side-by-side (VG)
Notes (VG/MG/MS)

Hybrids Notes (VG)
Statistics (VS*)

Notes (VG)
Side-by-side (VG)
Statistics (VS*)

**

TGP/9/1 “Examining Distinctness”

Type of expression of characteristic

Method of propagation 
of the variety

QL
(QUAL itatative)

PQ
(PSEUDO qualitative)

QN
(QUANT itative)

Vegetatively 
propagated, 
Self-pollinated 

Notes (VG) Notes (VG)
Side-by-side (VG)

Notes (VG/MG/MS)
Side-by-side (VG)

Statistics (MG/MS)

Cross-pollinated Notes (VG)
Statistics (VS*)

Notes (VG)
Side-by-side (VG)
Statistics (VS*)

Statistics 
([MG]/MS/VS) 

Side-by-side (VG)
Notes (VG/MG/MS)

Hybrids Notes (VG)
Statistics (VS*)

Notes (VG)
Side-by-side (VG)
Statistics (VS*)

**

V= Visual observation
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TGP/9/1 “Examining Distinctness”

Type of expression of characteristic

Method of propagation 
of the variety

QL
(QUAL itatative)

PQ
(PSEUDO qualitative)

QN
(QUANT itative)

Vegetatively 
propagated, 
self-pollinated 

Notes (VG) Notes (VG)
Side-by-side (VG)

Notes (VG/MG/MS)
Side-by-side (VG)

Statistics (MG/MS)

Cross-pollinated Notes (VG)
Statistics (VS*)

Notes (VG)
Side-by-side (VG)
Statistics (VS*)

Statistics 
([MG]/MS/VS) 

Side-by-side (VG)
Notes (VG/MG/MS)

Hybrids Notes (VG)
Statistics (VS*)

Notes (VG)
Side-by-side (VG)
Statistics (VS*)

**

V= Visual observation or
M= Measurement

Type of Record 
(for the purposes of distinctness)

G: single record for a variety, or a GROUP of plants
or parts of plants;

In most cases, “G” provides a single record per variety and
it is not possible or necessary to apply statistical methods
in a plant-by-plant analysis for the assessment of
distinctness.

S: records for a number of SINGLE, individual plants
or parts of plants …
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Single record for a group of plants or parts of plants (G)

single variety record

Section 4.3.2.3
Example (VG):  Lowest leaf:

hairiness of leaf sheaths
(barley:  self-pollinated)

Section 4.3.2.4
Example:  (statistical analysis)

record 1

variety mean / statistical
analysis of individual

group data

Section 4.3.2.3
Example (MG):  Plant:  height

(wheat:  self-pollinated)

single variety record record 2 record nsingle variety record

Section 4.3.2.3
Example (VG):  Flower:  type

(tulip:  vegetatively propagated)

Records for a number of single, individual plants or parts of plants (S)

i ii iii iv n

…

…

Statistical analysis of
individual plant data

i ii iii iv n

…

…

variety mean

calculation of mean

Section 4.3.3.1
Example (MS):  Leaflet:  length

(pea:  self-pollinated)

Section 4.3.3.2
Example (MS):  Plant:  natural height
Example (VS):  Plant:  growth habit

(ryegrass:  cross-pollinated)
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EXERCISE

b) Types of expression of characteristics
(QL, PQ, QN) and types of scales of data
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TYPES OF EXPRESSION OF 
CHARACTERISTICS 

(QL, QN, PQ)

Types of Expression

QL:  QUALITATIVE

QN:  QUANTITATIVE

PQ:   PSEUDO-QUALITATIVE
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QUALITATIVE Characteristics

“Qualitative characteristics” are those that are expressed in
discontinuous states (e.g. sex of plant: dioecious female
(1), dioecious male (2), monoecious unisexual (3),
monoecious hermaphrodite (4)).
These states are self-explanatory and independently
meaningful. All states are necessary to describe the full
range of the characteristic, and every form of expression can
be described by a single state. The order of states is not
important. As a rule, the characteristics are not influenced
by environment.
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Clematis:  Leaf: type

Qualitative characteristic

Anthocyanin coloration:  QL (=absent / present)?

NO!

Qualitative (QL) characteristic?

Variety A Variety B Variety C

Environment A

Environment B

absent

absent

present

present

absent

present
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QL, QN or PQ?
Expressed in 

DISCONTINUOUS 
STATES?

YES QL

absent / present
mono- /di-

male / female

QUANTITATIVE Characteristics

“Quantitative characteristics” are those where the expression 
covers the full range of variation from one extreme to the other.  
The expression can be recorded on a one-dimensional, 
continuous or discrete, linear scale.  The range of expression is 
divided into a number of states for the purpose of description (e.g. 
length of stem: very short (1), short (3), medium (5), long (7), 
very long (9)).  The division seeks to provide, as far as is 
practical, an even distribution across the scale.  The Test 
Guidelines do not specify the difference needed for distinctness.  
The states of expression should, however, be meaningful for DUS 
assessment.
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Quantitative Characteristic

QL, QN or PQ?
Expressed in 

DISCONTINUOUS 
STATES?

YES

YES QL

NO

varies in ONLY 

ONE DIMENSION? QN

absent / present
mono- /di-

male / female

short => tall
weak => strong

erect => prostrate
color:  intensity 

(not hue) 
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PSEUDO-QUALITATIVE Characteristics

In the case of “pseudo-qualitative characteristics,” the range of
expression is at least partly continuous, but varies in more
than one dimension (e.g. shape: ovate (1), elliptic (2), circular
(3), obovate (4)) and cannot be adequately described by just
defining two ends of a linear range. In a similar way to
qualitative (discontinuous) characteristics – hence the term
“pseudo-qualitative” – each individual state of expression needs
to be identified to adequately describe the range of the
characteristic.

Example
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Rose:  flower color
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QL, QN or PQ?

NO

Expressed in 

DISCONTINUOUS 
STATES?

YES

YES QL

NO

varies in ONLY 

ONE DIMENSION?

PQ

QN

absent / present
mono- /di-

male / female

color hues
shapes

fastigiate => spreading

short => tall
weak => strong

erect => prostrate
color:  intensity 

(not hue) 

EXERCISE
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Types of scales of data
(QL, PQ, QN)

Types of Expression

QL:  QUALITATIVE

QN:  QUANTITATIVE

PQ:   PSEUDO-QUALITATIVE
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Clematis:  Leaf: type

Qualitative characteristic

3.
(*)

V G Stem : anthocyanin
coloration

Q L absent G um poong 1

present C hunpoong,
G opoong

9

C har
N o.

M
et

ho
d 

of
E

xa
m

in
at

io
n

English français deutsch español
Exam ple V arieties/
Exem ples/
B eispielssorten/
V ariedades ejem plo

N ote/
N ota

1.
(*)

M S
C

Plant: ploidy

Q L diploid 2

tetraploid 4

Qualitative Characteristics

(special cases)
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Qualitative Characteristics:  distinctness

In qualitative characteristics, the difference between two
varieties may be considered clear if one or more characteristics
have expressions that fall into two different states in the Test
Guidelines. Varieties should not be considered distinct for a
qualitative characteristic if they have the same state of
expression.

(e.g. sex of plant: dioecious female (1), dioecious male (2),
monoecious unisexual (3), monoecious hermaphrodite (4)).

Types of Expression

QL:  QUALITATIVE

QN:  QUANTITATIVE

PQ:   PSEUDO-QUALITATIVE
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PSEUDO-QUALITATIVE Characteristics

In the case of “pseudo-qualitative characteristics,” the range of
expression is at least partly continuous, but varies in more
than one dimension (e.g. shape: ovate (1), elliptic (2), circular
(3), obovate (4)) and cannot be adequately described by just
defining two ends of a linear range. In a similar way to
qualitative (discontinuous) characteristics – hence the term
“pseudo-qualitative” – each individual state of expression needs
to be identified to adequately describe the range of the
characteristic.
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Rose:  flower color

PSEUDO-QUALITATIVE Characteristics

(typical examples)
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Pseudo-Qualitative Characteristics: distinctness

A different state in the Test Guidelines may not be sufficient to
establish distinctness (see also section 5.5.2.3). However, in
certain circumstances, varieties described by the same state of
expression may be clearly distinguishable.
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Types of Expression

QL:  QUALITATIVE

QN:  QUANTITATIVE

PQ:   PSEUDO-QUALITATIVE

QUANTITATIVE Characteristics

“Quantitative characteristics” are those where the expression 
covers the full range of variation from one extreme to the other.  
The expression can be recorded on a one-dimensional, 
continuous or discrete, linear scale.  The range of expression is 
divided into a number of states for the purpose of description (e.g. 
length of stem: very short (1), short (3), medium (5), long (7), 
very long (9)).  The division seeks to provide, as far as is 
practical, an even distribution across the scale.  The Test 
Guidelines do not specify the difference needed for distinctness.  
The states of expression should, however, be meaningful for DUS 
assessment.
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Quantitative Characteristics:  distinctness            

Quantitative characteristics are considered for distinctness according to the 
method of observation and the features of propagation of the variety 
concerned...

Quantitative Characteristic
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Quantitative Characteristic

Quantitative Characteristics (1-9)

weak/strong
short/long
small/large

Note State Note State

 1 very weak
(or:  absent or very weak)

 1 very small
(or:  absent or very small)

 2 very weak to weak  2 very small to small
 3 weak  3 small
 4 weak to medium  4 small to medium
 5 medium  5 medium
 6 medium to strong  6 medium to large
 7 strong  7 large
 8 strong to very strong  8 large to very large
 9 very strong  9 very large
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Quantitative Characteristics (1-9)

Standard Range
Version 1

Standard Range
Version 2

Standard Range
Version 3

Standard Range
Version 4

1 very weak
 (or: absent or very weak)

1 very weak
 (or: absent or very weak)

- -

3 weak 3 weak 3 weak 3 weak
5 medium 5 medium 5 medium 5 medium
7 strong 7 strong 7 strong 7 strong
9 very strong - 9 very strong -

State Example 1

Size relative to:

Example 2

Angle:

Example 3

Position:

Example 4

Length in relation to:

1 much smaller very acute at base equal

3 moderately smaller moderately acute one quarter from base slightly shorter

5 same size right angle in middle moderately shorter

7 moderately larger moderately obtuse one quarter from apex
end

much shorter

9 much larger very obtuse at apex very much shorter

Quantitative Characteristics (1-9)
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State Example 1

Stem:  attitude

1 erect

3 semi-erect

5 prostrate

Example 2

1 e.g. absent or weak
(absent or weakly expressed)

2 moderate (or medium)
(moderately expressed)

3 strong
(strongly expressed)

Quantitative Characteristics 
(at least 3 notes)

3. Methods used for DUS data 
analysis and development of variety 

description

Presentations by experts from:
Korea
Japan

United Kingdom
France
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4. Image analysis

Survey on Image analysis
• A questionnaire on image analysis was sent to the UPOV members in April 2012. The aim of the questionnaire was to 

gain insight in the frequency and way of use of image analysis in the different member states. 

• The questionnaire was returned by 21 UPOV members. 

<Summary of the result>
1. USE AND PURPOSE OF IMAGE ANALYSIS
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Survey on Image analysis (cont.)
<Summary of the result>
2. CROPS AND CHARACTERISTICS
1. Barley
2. Brassica crops
3. Brussels sprouts
4. Carrot
5. Field bean
6. Flax
7. Fodder radish
8. French bean
9. Impatiens
10. Maize
11. Oats
12. Oilseed rape
13. Onion
14. Ornamentals
15. Parsnip
16. Pea
17. Pelargonium

1. Rape
2. Red clover
3. Rice
4. Running beans
5. Rye
6. Seeds/grains various crops
7. Sugar Beet (cotyledon)
8. Watercress
9. Wheat
10. White mustards
11. Willow (leaves)

3. OTHERS
• 8 respondents use a camera, 5 respondents use a scanner (two respondents use both options). All use a 

regular PC or workstation.
• Every UPOV member has its own software system. Most respondents use commercially available software or 

open source software which they have adopted themselves. 
• All respondents use some form of calibration for determining the size of an object. In general the lighting 

conditions are also standardized and verified. Color calibration is not mentioned.

The TWC, at its thirtieth session, held in 2012, agreed that a draft for New 
Section - Examining Characteristics Using Image Analysis for document TGP/8
“Trial Design and Techniques Used in the Examination of Distinctness, Uniformity 
and Stability” should be prepared […] for the TWP sessions in 2013.

The experts responsible for drafting the new section proposed that the first draft 
be presented only to the TWC in 2013, and not to the other Technical Working 
Parties (TWPs) to be held in 2013.

The TWC is invited to consider the first draft of the new section “Examining 
Characteristics Using Image Analysis” for document TGP/8, as presented in the 
Annex to document TWC/31/20 Add. .

Development of new section of 
document TGP/8 on image analysis

 To be discussed in agenda item 5 (9).
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5. The UPOV Website

Overview on:

- GENIE Database
- PLUTO Database

- Other available resources

78

GENIE Database
(Genus / species)
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79

GENIE Database

Variety denomination related information

Protection offered by UPOV members

DUS information
- UPOV Test Guidelines

- practical experience (UPOV members)

- cooperation in DUS examination

80
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81

82



42

83etc.

84
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85

86
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87

88
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89

Plant Variety Database:  PLUTO

90

UPOV code:  containing “PRUNU” Denomination:  containing “red”
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91

UPOV code:  containing “PRUNU” Denomination:  containing “red”

92
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93

Role of the UPOV Code 
…eliminating problems of botanical synonyms

94

(3) [Registration of the denomination]

• denomination shall be submitted by the breeder to the
authority.

• if it does not satisfy the requirements, the authority shall
refuse to register it

• denomination shall be registered by the authority at the
same time as the breeder’s right is granted.

Article 20
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95

Video Tutorial of 
PLUTO

96

http://www.upov.int
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97

98
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99

100
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101

102
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103

DL-205  
Introduction to the UPOV System of Plant Variety Protection 

under the UPOV Convention

Session II scheduled in Autumn/Winter 2013

104

DL-305 (future course) 
Examination of applications for plant breeders’ rights
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6. Agenda
for the 31st session of the TWC
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EXCHANGING INFORMATION

TWP Venues
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7. FEEDBACK FROM PARTICIPANTS

From TC/49/10:
Survey to seek views on improving the 

effectiveness of the Preparatory Workshops 

10. In conjunction with the survey of participants at the TWP 
session in 2013 (see document TC/49/3 “Matters arising from the 
Technical Working Parties”) it is proposed to conduct a survey of 
participants in the preparatory workshop in 2013, with a view to 
seeking improvements to the effectiveness of the Preparatory 

Workshops

[See document TC/49/41 Report on Conclusions, paragraph 21]

THANK YOU


