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VEGETATIVELY PROPAGATED VARIETIES IN A NORMALLY SEED PROPAGATED SPECIES			BY AN EXPERT FROM THE NETHERLANDS



Background

• The method of propagation should not influence the 
expression and observation of characteristics

• In some vegetable crops such as tomato, pepper, 
etc., techniques and methods for breeding and 
propagation nowadays are used different from the 
classical ones: instead of propagation by seed, 
vegetative propagation.

• The identity material consists of rooted cuttings.

• Nb.: Grafted cuttings are not accepted as identity 
material.

Pepper and tomato:
Vegetatively propagated plant material to submit

• The DUS test is performed with young rooted cuttings 
(basic material) provided by the applicant; 

• If a second cycle is needed, new rooted cuttings are 
required;

• The quality of the material is very dependent on the 
source of the material; i.e. the propagation by the 
applicant;

• It is very difficult to compare the vegetatively
propagated material with seed propagated material, 
because the growing cycles are not simultaneous
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Pepper and tomato:
Consequences for characteristics

• Seedling characteristics cannot be observed;

• Characteristics like plant height, time of beginning of 
flowering and time of maturity are influenced by the 
development stage of the plant material;

• Resistance characteristics: additional ( p.e.
inoculation/type of medium, reading etc.) or new 
methods necessary especially for soil borne diseases.

Pepper and tomato
Approach to perform a satisfactory examination

• In case of doubts about a vegetatively propagated 
variety possibly directly derived from an existing seed 
propagated variety, DNA analysis may be used;

• Another option would be cuttings of similar seed 
propagated varieties;

• The plant material needs to meet clearly defined 
conditions on quality, health, size, root system;

• Vegetatively propagated material of known seed 
propagated example varieties to be included in trials to 
calibrate the expression for these characteristics;
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Pepper and tomato 
Assessment of consequences for DUS testing

• Are there morphological differences when one variety 
is both vegetatively propagated and seed 
propagated?

• Are there morphological differences when cuttings 
are taken from young plants or older plants?

• In vegetatively propagated varieties: is it possible to 
observe the characteristics Plant height, Time of 
flowering and Time of harvest maturity?

• What consequences for DUS-testing are there when 
examining a vegetatively propagated tomato or 
pepper variety?

Assessment DUS testing of vegetative varieties 
compared to seed varieties

• Method: Varieties where chosen to represent the 
whole range of expressions for the characteristics 
Plant height, Time of flowering and Time of harvest 
maturity.

• Comparison of

– Plants from seedlings vs. plants from cuttings

– Cuttings from young plants vs. cuttings from older 
plants

– From cuttings only
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Pepper and tomato

Results

Pepper:

– Plants from seedlings vs. plants from cuttings: no 
differences found.

– Cuttings from young plants vs. cuttings from older 
plants: no differences found.

– Observation of characteristics Plant height, Time of 
flowering and Time of harvest maturity was not 
possible due to an unequal development of plants 
from seedlings and plants from cuttings. Especially 
the cuttings had a different speed of root formation.

• Tomato:

– Plants from seedlings vs. plants from cuttings: 
slightly lighter green leaves in all three varieties.

– Cuttings from young plants vs. cuttings from older 
plants: no differences found.

– Observation of characteristics Plant height, Time of 
flowering and Time of harvest maturity was not 
possible due to an unequal development of plants 
from seedlings and plants from cuttings.

Pepper and tomato

Results
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Pepper and tomato

Results

• Pepper:
– It is difficult to have all cuttings to form roots at the 

same time;
– When both plants from seeds and plants from 

cuttings are in the same plant stage at the time of 
planting, no differences are found. To observe 
distinctness is therefore possible in the same trial. 
But, for good comparison of time-influenced 
characteristics like Plant height, Time of flowering 
and Time of harvest maturity, it is very important to 
have synchronized plants from seeds and plants 
from cuttings, planted in the same time in the trial. 
A growing instruction needs to be developed.

Pepper and tomato
Results

For Pepper resistance tests some slight adaptations are 
needed to the regular protocol:

Tobacco Mosaic Virus (TMV) – race 0, race 1-2 and race 
1-2-3
• Use the youngest, fully developed leaf (length and age 

of the plant is not critical) instead of young plants at 
the stage of developed cotyledons - first pointing leaf. 
Inoculate the detached leaves according to the regular 
protocol. After 7-14 days, make observations 
according to regular protocol. Detached leaves of 
tobacco (N. xanthi) should be added to check the 
inoculum quality.

TWV/50/23 Add. Rev. 
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• Tomato

– By taking cuttings, the intensity of leaf colour 
becomes slightly darker green than in plants from 
seeds. To be able to observe distinctness between a 
vegetatively propagated candidate and seed 
propagated comparisons, the comparisons should 
be grown from cuttings as well. This will make the 
trial more expensive.

– It takes secure planning to have plants from seeds 
and plants from cuttings in the same plant stage 
when planting. 

Pepper and tomato

Results

Pepper and tomato
Results

For Tomato resistance tests adaptations are needed to the regular
protocols:

Meloidogyne incognita
• When cuttings are ready for transplanting (ca. 13 days after 

cutting), transplant them into infected soil according to regular test 
protocol.

• Test may take approximately one week longer as cuttings may be 
stronger against Nematodes. 

Verticillium sp. (Va and Vd) – race 0 and Fusarium oxysporum f. sp. 
lycopersici race 0 (ex 1) and race 1 (ex 2)
• When cuttings are ready for transplanting (ca. 15 days after 

cutting), immerse the roots in a spore suspension with a spore 
concentration 5 times higher than regular. This high spore 
concentration is necessary to break through the mature-plant-
resistance. 

Tomato Mosaic Virus (ToMV) – strain 0
• After transplanting the cuttings, grow them for ca. 7 days more 

until the plants are developing well. Then, inoculate them 
according to the regular protocol.

TWV/50/23 Add. Rev. 
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Conclusions and discussion

• DUS testing of vegetatively propagated varieties
needs more labour and planning to synchronise with
seed varieties;

• Protocols are needed for taking and growing cuttings;

• Protocols are needed for resistance tests;

• The testing of vegetatively propagated varieties is 
more expensive.

• Is it acceptable that the DUS examiner propagates
vegetative applications/comparison varieties for use in 
DUS tests?

TWV/50/23 Add. Rev. 
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TWV/50 Session 

CPVO Collaborative R&D Project 

“Effect of seed Priming on vegetable DUS tests”

Brno, 27 June – 1 July 2016

Aim of R&D project 
"Effect of seed priming on vegetable DUS tests"

� Aplicants wished to provide primed seed for DUS test due to 
difficulties in germination (rate, evenness) of normal seed

Analyse the effect of seed priming on the outcome of the DUS test 
for two pilot vegetable species (eggplant, tomato rootstocks) in 

nominated entrusted examination offices within the EU

� R&D project proposed at CPVO‘s 2013 vegetable experts‘ meeting and
approved by CPVO President in March 2014.

� Cost of project: € 62,400 for one year, 100% CPVO funded

2
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Partners involved in R&D project

� CPVO (coordinator)

� Natktuinbouw (NL): eggplant + tomato rootstocks

� GEVES (FR): eggplant

� OEVV/INIA (ES): tomato rootstock

� ESA

3
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Technical details of R&D project

� 3 Varieties per species, delivered as primed and unprimed seed 
lots:

� Eggplant: 'Adele', 'Brigitte', 'Dalia'

� Tomato rootstock: 'He-Man', 'Protector', 'Unifort‚

� Duplicate DUS tests for one year using CPVO protocols:

� TP-117/1: Eggplant

� TP-44/4: Tomato

� TP-294/1: Tomato rootstock

4
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Technical details of R&D project

� Special attention to be given to characteristics which may be
influenced by the germination rate of seed sample (e.g. vigour, time
of harvest maturity, etc.)

� Related study on gemination rates of primed/unprimed seed
samples for reference collection purposes

� 2nd germination test after six months

� CPVO to compile results from each partner examination office and
conclude on study in 2015

5
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..... will primed seed samples be 

allowed for DUS tests ???

6
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Partner results

Naktuinbouw (NL) (tomato rootstock + eggplant)

• Trials carried out according to plan on both sets of species based
upon prescribed methodology

• Better start for seedlings primed seed lots, but seedlings for non-
primed seed lots then caught up

• Morphological characteristics in CPVO protocol for both species were
unaffected by priming process

• Slight variations in symptoms for some disease resistance
charcteristics in one tomato rootstock variety

• No germination loss for any sample after 6 months, but faster
germination in some primed samples of tomato rootstocks

7
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Partner results

OEVV/INIA (ES) (tomato rootstock)

• Trials carried out according to plan on both sets of species based upon
prescribed methodology

• Better start for seedlings in 2 out of 3 primed seed lots, but seedlings for
non-primed seed lots then caught up

• Expression of morphological characteristics in CPVO tomato & tomato
rootstocks protocol were unaffected by priming process

• Slight difference in uniformity for Fusarium oxysporum race 2 (ex 3) in
one tomato rootstock variety

• No germination loss for any sample after 6 months

8
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Partner results

GEVES (FR) (eggplant)

• Trials carried out according to plan on both sets of species based upon
prescribed methodology

• Faster seedling emergence in all 3 primed seed lots, but seedlings for
non-primed seed lots then caught up

• Expression of morphological characteristics in CPVO eggplant protocol
were unaffected by priming process

• No disease ressitance characteritics in testing protocol

• After 6 months, faster seedling emergence in all 3 primed seed lots, and
decrease in germination for one non-primed seed lot

• GEVES expresed reservations in using primed seed samples for DUS test

9
TWV/50

Conclusions based upon the results from 
NL, ES, FR

• Results from all three R&D test sites correlate with each other

• Under the 2014 growth conditions, seed priming does not affect 
expression of characteristics of the two pilot crops 

� thus primed or non-primed seed sample would appear  to give 
same outcome to a DUS test 

• Primed seed samples germinated earlier and more evenly. No loss in 
germination for primed seed sample over a relatively short time 
period

• Based upon above assumptions of R&D project, primed seed samples 
could be acceptable for DUS test

10
TWV/50

TWV/50/23 Add. Rev. 
Annex II, page 5



Discussion issues emanating from R&D project 

• If allowed, should samples be indicated as primed or not?

• Effects on DUS test between 1st and 2nd growing periods?

• Can results be extrapolated to other vegetable species?

• How long can a primed sample be stored (germination)?

� Indications that optimal lifespan of primed seed is 3 years

• How to ensure upkeep/renewal of sample for variety collection?

• Are benefits mostly for applicants, or are there also gains to be made 
by examination authorities?

11
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Implementation of R&D project results 

• CPVO agrees with possibility to accept primed seed for tomato 
rootstocks and eggplant

• NL, ES and FR to analyse separtely whether to allow the submission of 
primed seed for DUS tests conducted by them for the two aforesaid 
crops 

• Examination authorities offering capability publish detailed seed 
submission requirements in CPVO‘s S2 Gazette (2016)

• First seed priming samples to be sown in DUS tests for candidate 
varieties starting early 2017

• Ongoing germination tests to establish longevity of primed seed samples 
under optimal storage conditions for DUS/variety collection purposes 

12
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