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Description

OBJECT OF THE INVENTION

[0001] The present invention relates to primers for the
evaluation and the monitoring of genetic variability of veg-
etable species.
[0002] The present invention also relates to a kit for
recognizing the different races of vegetable species.

STATE OF THE ART

[0003] The development of efficient, simple and rigor-
ous systems for the monitoring of the genetic variability
that exists between the different vegetable species, for
instance between cultivated plants and wild plants
present within the territory, is one of the most important
objects of modern Agrobiology. It is in fact desired to
provide an effective instrument for the recognition and
the typifying of the cultivated vegetable races that have
an economic interest, in order to protect their identity,
safeguarding them against possible problems of contam-
ination and fraud and also in order to follow the develop-
ment of genetic crossbreeding programs. In fact, given
the extreme sophistication of the demand and offer of
the agroalimentary market, increasingly rigorous controls
are required to protect the marketed races. Besides, by
utilizing the above systems, it possible to set up an ex-
perimental model that allows the monitoring of the culti-
vated and wild vegetable species existing within a given
territory, in order to protect them against the danger of
extinction or genetic erosion.
[0004] The problem of the conservation of biodiversity
as defined internationally by the Rio de Janeiro Conven-
tion (1992) has become one of the main arguments sub-
mitted to the attention of public opinion throughout the
world, as in a phase characterized by an excessive uni-
formity of cultures, it is necessary to preserved those
genes, genotypes and genetic pools that are potentially
useful in productive processes achievable through tradi-
tional methods of genetic improvement or innovating
methods such as the biotechnological ones. The very
norms issued by the European Union, sensitive to the
protection of typical products of popular and environmen-
tal traditions, might accelerate - if suitably utilized by Re-
gions in cooperation with Research Institutes and Farmer
Associations - the achievement of the objects aiming at
stopping the genetic erosion process in the more inter-
esting areas, obtaining at the same time the valorization
of niche products, with the possibility of giving spur to
new processes of diversification of the species utilized.
The monitoring and the determination of the genetic var-
iability that exists between vegetable organisms are
therefore objects strictly associated to the development
of a competitive and far-sighted agriculture.
[0005] The problem of evaluating the genetic variability
that exists between cultivated and wild plants in a reliably
and rapid manner is deeply felt. Molecular genetic is at

present the discipline most suitable to satisfy such need,
through DNA diagnostic processes. Because of its very
nature, genetic variability is intrinsically bound to poly-
morphisms present in the DNA molecule that however
must be correctly identified and univocally associated to
a given vegetable species and also to specific charac-
teristics of agroeconomic relevance of the plant being
examined.
[0006] Molecular genetic methods are rapid, ductile
and reliable, and DNA diagnostic analysis has found vast
application fields in the medical as well as the forensic
sciences.
[0007] Molecular genetic offers at present three main
solutions for the problem of monitoring genetic variability
in the vegetable species, the processes applied are in-
dicated by the following abbreviations: RFLP (Restriction
Fragment Length Polymorphisms), RADP (Random Wid-
ening of Polymorphic DNA), MRP (Microsatellite Repeat
Polymorphisms).
[0008] RFLP technique uses a process for the identi-
fication of DNA polymorphisms through methods of trans-
fer of the same on nylon supports and the subsequent
molecular hybridization. The technique is effective if one
has a high number of molecular probes and wants to
construct with them entire genetic maps. If it is adopted
having the only aim of identifying genetic variability, the
technique is laborious and requires the use of a high
amount of genomic DNA, it cannot be automated and
requires also the radioactive marking of the probes.
RAPD technique and its variants (AP-PCR, DAF) are
very rapid low cost techniques that need little genomic
DNA and no radioactive probes. However, these tech-
niques have a rather high risk of non-reproducibility that
produces evidence of possible polymorphisms that are
often, if not always, devoid of any characteristic of agro-
nomic interest. It is substantially a mere widening of un-
known and random regions of genomic DNA.
[0009] MRP technique is based on the widening of re-
gions containing repeated DNA sequences having a high
contents of specific dinucleotides (for instance, AT). Also
in this case, the analysis is rapid and does not require
the use of radioactive compounds or high amounts of
genomic DNA. However, the identification of widened
products may become laborious, as it is necessary to
replace agarose gel with an acrylamide gel, and it is little
informative as the sequences repeated in the genome
are not always dispersed or they are located close to
genes that are important for the plant. Also this technique
as well as RFLP seems to be more suitable for the con-
struction of genetic maps than for the pure and simple
analysis of the existence of genetic variability.
[0010] Koga-Ban et al (DNA Resaerch, 1995, 2, 21-26)
disclose a comparison among cDNA sequences deriving
from three kind of rice b-tubulins. The aim of the study is
to identify resistance to a specific disease of the plant in
order to genetically modify similar non-resistant plants to
make the resistant to the disease too.
[0011] Breviario et al. (Plant Physiology, 1995, 108 (2),
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823-4) disclose the characterization of rice b-tubulin gene
family by evaluation of the corresponding cDNAs.

OBJECTS OF THE INVENTION

[0012] Object of the present invention is to provide
primers of claims 1 and 2 for the evaluation and the mon-
itoring of genetic variability of vegetable species such as
to allow to establish a diversity index between the culti-
vated species of agronomic importance.
[0013] Another object of the invention is to provide said
primers for the evaluation and the monitoring of genetic
variability of vegetable species such as to allow the rec-
ognition of varietal and/or infesting contaminations and
of species that are naturally resistant to pathogenic
agents or environmental stresses. Another object of the
invention is to provide said primers for the evaluation and
the monitoring of the genetic variability of vegetable spe-
cies that may be utilized for the development of new pro-
grams of genetic crossbreeding and character re-mixing.
[0014] A further object of the present invention is to
provide said primers for the evaluation and the monitoring
of genetic variability of vegetable species that may be
associated to programs purposive to maintaining the nat-
ural biodiversity typical of a territory or an ecological
niche.
[0015] Another object of the present invention is to pro-
vide said primers for the evaluation and the monitoring
of genetic variability of vegetable species that is rapid,
economical, precise and widely applicable.
[0016] A still further object of the invention is to provide
a kit for the recognition of the genetic variability of veg-
etable species such as to allow to effect a rapid, reliable
and economical evaluation of the race.

DESCRIPTION OF THE INVENTION

[0017] These and still other objects and related advan-
tages that will be better clarified by the following descrip-
tion are achieved by the primers and kit for the determi-
nation and the monitoring of genetic variability of vege-
table species that comprises the survey of genetic poly-
morphisms in plant tubulines.
[0018] In particular, the primers are used in a process
based on the realization of a molecular analysis such as
to allow to provide evidence of the presence of genetic
polymorphisms associated, in their turn, to the presence
of β-tubulin isoforms that are specific for given vegetable
races. Said process employs the genic family of plant β-
tubulins as a natural source of genetic variability.
[0019] The process represents a new genetic molec-
ular system that blends the ductility of RAPD system with
the precision of RFLP system, is indicated by the abbre-
viation TBP (Tubulin Based Polymorphisms) and is
based on the existence, extended to all plants, of natural
polymorphic forms of β-tubulin, a protein codified by dif-
ferent components of a same multigenic family.
[0020] The process has proved to be rapid, economi-

cal, precise and widely applicable.
[0021] Said system is associated to the research
through PCR (DNA-polymerase chain reactions) that is
highly effective provided important and therefore main-
tained genic sequences are identified in the inside of veg-
etable genomes. These genic sequences must be char-
acterizable for the presence of widely preserved zones
interspersed by high variability zones. The former act as
target sequences for the construction of sequences of
primers that trigger the PCR reaction, while the latter act
as variability source. According to the present invention,
the plant β-tubulin genic family was found to be an ex-
cellent system for screening and applying the illustrated
strategy. This genic family is of little numerical size and
in its inside different isotypes are identifiable. The differ-
ence between the isotypes is constrained in well defined
genic zones, as it cannot manifest elsewhere because
of the numerous functions developed by the tubulins that
are of the essential for the cell. Therefore, β-tubulin are
precise genomic sequences that contain also variability
polymorph elements that are identifiable. There DNA se-
quences are not random ones and represent molecules
that are absolutely necessary for the germination, growth
and development of the plant.
[0022] The characteristics of the TBP process are such
as to render it applicable to all the vegetable species of
agroeconomic or ecological importance, provided they
contain a sufficient number, from 5 upwards, of genes
codifying for β-tubulins, which requirement is largely sat-
isfied in all the higher plants studied. The process is
based on the capacity of displaying, through PCR reac-
tions, the nucleotidic difference that exists in the hyper-
variable zones of the sequences codifying for β-tubulins,
including also intron sequences and sequences of the
promoting zones. Highly preserved sequences adjoining
each of these hypervariable zones act also as triggering
points for PCR reaction. The evaluation of the result and
the corresponding verification of genetic diversity takes
place through an analysis on agarose gel of PCR prod-
ucts.
[0023] The above process has allowed to obviate the
main problems of the processes of the known art, i.e.
complication of the processes, use of high amounts of
DNA to be utilized for each individual evaluation, exces-
sive duration of the analysis, utilization of radioactive
probes, high costs to obtain the probes and start the set-
ting up, non-reproducibility of the results, disassociation
from parameters of agroeconomic importance. The proc-
ess has the following advantages: it allows to realize rapid
analyses, reproducible and simple and that may be ex-
tended to include all vegetable species; it is economical,
requires the employment of a low amount of DNA (about
10 ng for each analysis) and does not require radioactive
compounds; it allows the association of the results to
parameters that are of relevance from an agrobiologic
aspect, such as for instance the growth and the devel-
opment of the plant.
[0024] In particular, the process has been designed
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and set up for the analysis of about a dozen rice cultivated
races. The choice of rice as a model vegetable species
is based on its being characterized by a small size geno-
ma, the presence of a low percentage of repeated se-
quences, and the presence of at least 8/9 genome se-
quences codifying for β-tubulins that may be exploited
as a variability source. Besides, from the agroeconomic
aspect, rice is a wide consumption cereal, 65% of Euro-
pean rice production comes from Italy, and the rice pro-
duction value may be estimated between 600 and 1000
billion lire/year. Control experiments carried out on both
maize and rice have demonstrated the reliability of the
process, as in both cases it was possible, by operating
according to the experimental specifications, to widen
the sequence desired and specific for that given tubulin
isoform. When the experiment is carried out to allow the
widening of several bands - presumable polymorphism
index in the organization of rice tubulin genes - different
widening pictures are obtained according to the analyzed
rice race. The identity of the widened bands was verified
in some cases also through the nucleotidic sequencing
that confirmed that we were dealing with different se-
quences associated to different β-tubulin isoforms. In or-
der to utilize the system for the identification of possible
contaminants in seed lots of a given race, there were
carried out also experiments of artificial blend of genomic
DNA coming from two different rice races. The TBP proc-
ess has allowed to identify the contamination.
[0025] Advantageously, the above TBP process is also
realized employing as a material the DNA extracted from
cultivated and infesting rice races, for instance cariopses
rice. In fact, as said, rice is employed as a model for
further studies and evaluations in the analysis system of
polymorphisms, such as for instance the use of couples
of new and different oligonucleotids; the use as target
sequences of other hypervariability zones present in the
genomic sequences of β-tubulins, and such as to act as
suitable target sequences; the improvement of some
technical parameters of PCR reaction. The process may
be advantageously realized also with other races of rice
as well as of maize and wheat, plants that are of a re-
markable economic interest and whose genomic organ-
ization is very similar to rice taken, as said, as an exper-
imental model. The above process may be advanta-
geously employed for the determination and the moni-
toring of genetic variability of important cultivated plants
such as horticultural and forest plants, as well as for typ-
ifying some wild, infesting and native races.
[0026] Always according to the invention, it is possible
to realize a kit for the recognition of genetic diversity ex-
isting between cultivated vegetable species, based on
primers subject-matter of the invention, that is utilizable
on rice and cereals and other plants of agricultural inter-
est, from the horticultural to the forest ones. For instance,
the kit may be advantageously used for the monitoring
of the vegetable races existing within a given territory, in
order to protect the naturalistic wealth and the natural
biodiversity.

[0027] As said, the kit according to the invention pro-
duces evidence of the diversity existing between vege-
table races of the same plant, exploiting the molecular
heterogeneity that is present in the genes that codify for
β-tubulin, a protein that is of the essential for the life, the
growth and the development of the plant. The main char-
acteristics that are exploited are in number of two. In each
plant, β-tubulin is codified for a certain number of genes
and not one only gene, which is a first variability source.
In each gene that codifies for β-tubulins, preserved nu-
cleotidic sequences and variable sequences are recog-
nizable and the latter are the second variability source.
To sum up, the kit according to the present invention is
composed by a variability source represented by the ge-
nomic DNA extracted from the plant, two oligonucleotidic
sequences (primers) that are able to associate to β-tu-
bulin gene sequences close to the variability zones, an
enzymatic reaction that is able to widen the DNA se-
quence contained between the primers, an agarose gel
through which it is possible to point out the widened DNA
bands, possibly different for the different analyzed races.
[0028] Some examples of practical realization are re-
ported in the following by way of non limiting example of
the present invention.

Reagents of the TBP kit

Plant genomic DNA:

[0029] Genomic DNA may be extracted from any tis-
sue of the plant. The results we report are based on DNA
extraction from rice coleoptiles.
[0030] The extraction protocol includes cold pulveriza-
tion (in the presence of liquid nitrogen) of 1 g coleoptides
and the subsequent transfer of the powder into a tube
containing 6 ml of an extraction buffer composed as fol-
lows: 48% urea, 0,35M sodium chloride, 0,05M Tris-HCl
pH 7,5, 0,02M EDTA pH8, 2% Sarkosyl, 100 mg/ml
RNAse. Upon dissolution of the powder in the buffer, DNA
is extracted with a phenol/chloroform mixture (25 parts
phenol/24 parts chloroform/1 part isoamylic alcohol), pre-
viously adjusted to a pH 8 with Tris-HCl. The extraction
is followed by 3000r centrifugation for 10 min, which al-
lows the separation of the DNA-containing aqueous
phase from the organic one. The aqueous phase is trans-
ferred into a small becker and DNA is percolation-pre-
cipitated with cold absolute ethyl alcohol. DNA is literally
collected on the ends of glass sticks in the same way as
a small wool ball (spooling technique).
[0031] Having been air-dried for a short time, DNA is
resuspended in bidistilled water and its concentration is
brought to 1 mg/ul. These DNA stocks, obtained from
each race, are then preserved at -20°C until their utiliza-
tion.

Triggering primers

[0032] In the kit developed till now, triggering is caused
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to coincide with nucletodic sequences proximal to codon
132-1 of the genes codifying for β-tubulin, recognizing in
that point the emergence of a possible variability, asso-
ciated to the constant presence in all the plants analyzed
till now of an intron or non-codifying sequence. At
present, two types of couple of primers have been de-
veloped.
[0033] The first couple is composed by two sequences,
one upstream (Tub16sp. /fw) and one downstream
(Tubl6sp./rev) of codon 132-1 of a specific gene of the
rice β-tubulin family (TubB16 isotype, cloned by us). This
couple of primers allows the widening of the hypervaria-
ble nucleotidic sequence specific for the TubB16 gene.
[0034] The primer sequences are:

TubB16sp./fw: 5’-TCTGGTGCTGGTAACTGG-3’
TubB16sp./rev: 5’-GAGAATGTCAGCATCATGCG-
3’

[0035] The second couple is composed by sequences
that are always upstream (BTKd1-fw) and downstream
(BTKd1-rev) of codon 132-1, but able, by virtue of small
base change, to cause the emergence of a variability
picture that is no longer specific for the TubB16 gene only.
[0036] In this case the sequences are:

BTKd1-fw : 5’AGGCTGAGAACTGCGACTGC-3’
BTKd1-rev: 5’GAGAATGTGAGCATCATGCG-3’

[0037] All the sequences of primers are preserved as
stock solutions at -20°C and at the concentration of 2
mg/ul.

Reagents necessary for PCR widening reaction of the 
zones of nucleotidic variability

[0038] Mixture of deoxynucleotides (dATP, dCTP,
dGTP, TTP) employed at the final concentration, for each
deoxynucleotide, of 187,5 mM for each analysis assay.
Magnesium chloride (MgCl2): employed at the final con-
centration of 1,5 mM for each analysis assay.
[0039] Taq polymerase: 0,25 enzyme units for each
analysis assay in a reaction buffer containing 50 mM po-
tassium chloride (KCl) , 10 mM Tris-HCl pH 9 and 0,1%
Triton X-100.

Widening protocols

[0040] Two examples are reported, one that utilizes
more strict conditions (PCR1-BTKd), and the other one
that utilizes more moderate conditions (PCR2-BTKd).
[0041] The PCR1-BTKd widening protocol includes
the following steps:

1. 95°C for 3 min, 1 cycle
2. 95°C for 20 sec
3. 58°C for 20 sec
4. 72°C for 2 min

Steps 2-4 are repeated for 5 cycles
5. 95°C for 20 sec
6. 56°C for 20 sec
7. 72°C for 2 min
Steps 5-7 are repeated for 5 cycles
8. 95°C for 20 sec
9. 54°C for 20 sec
10. 72°C for 2 min
Steps 8-10 are repeated for 20 cycles
11. 72°C for 20 min, 1 cycle
12. 60°C for 10 min, 1 cycle
13. 15°C until the collection of the tubes and the anal-
ysis of the products

[0042] The PCR2-BTKd widening protocol includes
the following steps:

1. 6 min to reach 91°C
2. 95°C for 3 min, 1 cycle
3. 95°C for 20 sec
4. 54°C for 20 sec
5. 72°C for 2 min
Steps 3-5 are repeated for 30 cycles
6. 72°C for 20 min, 1 cycle
7. 60°C for 10 min, 1 cycle
8. 15°C until the collection of the tubes and the anal-
ysis of the products.

Analysis of widening products

[0043] The visualization of widened DNA bands is
made by separating them on plates of agarose gel, at a
concentration of the latter from 1,4% to 1,8%, according
to the experimental requirements. The DNA is visualized
by ethidium bromine stain used at the final concentration
of 100 ng/ml.

EXPERIMENTAL RESULTS

[0044] 1. Figure 1 shows the widening of a band of
about 900 base couples specific for the β-tubulin rice
gene TubB16.
[0045] This experiment was carried out to demonstrate
the feasibility of the experimental approach when one
takes also into consideration the widening of one only
sequence of one only β-tubulin gene. The figure shows
that this is possible both in maize (positions 1 and 2) and
rice (positions 3-8).
[0046] The band of 419 base couples obtained from
the analysis of 100 ng or 1 mg of maize genomic gene
is the one expected for an intron in the position 132-1 of
89 base couples (already described in the literature). The
analysis on maize has been obviously carried out with
primers that are specific for that plant and for a specific
β-tubulin gene (ZmTubB4). The band of about 900 base
couples present from position 3 to 8 represents instead
the intronic sequence of TubB16 gene in 6 rice races that
was not previously known. The band sequencing data
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we could obtain demonstrate irrefutably that it was the
intron of rice TubB16 gene.
[0047] As concerns rice, the analysis was carried out
using 1 mg of genomic DNA, the specific couple of prim-
ers (Tub16sp. /fw and Tub16sp. /rev) and the widening
protocol (PCR1-BTKd). The rice races analyzed in this
experiment are respectively, starting from position 3: Ar-
borio, 4 Roma, 5 Ariete, 6 IR72, 7 Thaibonnet, 8 Elio, M
= reference marker for the molecular size. 2. Figure 2
shows the widening of several bands that constitute a
specific molecular picture for five different rice races.
[0048] This experiment was carried out at a concen-
tration of the genomic DNA of 1 mg, BTKd1-fw and
BTKd1-rev couple of primers, PCR1-BTKd widening pro-
tocol. The rice races analyzed in this experiment are re-
spectively:

1. M2O2, 2. IR72, 3. Arborio, 4. Ariete, 5. Roma, M
= reference marker for the molecular size.
3. Figure 3 shows the widening of several bands that
constitute a specific molecular picture for seven dif-
ferent rice races. The figure also show a sample of
maize DNA (position 8).

[0049] This experiment was carried out reducing the
amount of the starting genomic DNA from 1 mg to 100
ng. BTKd1.fw and BTKd1. rev. couple of primers, PCR1-
BTKd widening protocol. The rice races analyzed in this
experiment are respectively:

1. Arborio, 2. Roma, 3. Ariete, 4. IR72, 5. Thaibonnet,
6. M203, 7. Elio, M = reference marker for the mo-
lecular size.
4. Widening of several bands that constitute a spe-
cific molecular picture for seven different rice races.

[0050] Figure 4 shows the same rice races of Figure
3 which have been analyzed with the PCR2-BTKd wid-
ening protocol.
[0051] The rice races analyzed in this experiement are
respectively:

1. Arborio, 2. Ariete, 3. Roma, 4. IR72, 5. Elio, 6.
Thaibonnet, 7. M203, M = reference marker for the
molecular size.

[0052] Figure 5 shows the identification test through
the use of the TBP contamination kit between two differ-
ent rice races (Elio and Roma).
[0053] The experiment was prepared by mixing differ-
ent amounts of genomic DNA obtained from the two cul-
tivated races Roma and Elio. The widening protocol used
was PCR2-BTKd with BTKd1-fw and BTKd1-rev couple
of primers
pos. 1 100 ng Roma
pos. 2 50 ng Roma + 100 ng Elio
pos. 3 20 ng Roma + 100 ng Elio
pos. 4 100 ng Elio

M = reference marker for the molecular size.
[0054] The TBP kit according to the present invention
as developed allows to produce evidence of a specific
picture for cultivated rice races associated to the pres-
ence of distinctive bands of widened DNA (Fig. 4). As
has been evidenced, the diversity picture is more or less
evident according to the experimental conditions utilized.
This leaves open the possibility of further studies asso-
ciated to the introduction and the modification of param-
eters such as:

- identification of target sequences known as being
variable in the gene of plant β-tubulin,

- identification of couples of primers such as to pro-
duce evidence of other or similar diversities,

- setting up of modified conditions of the widening re-
action associated to different temperatures, cycles,
enzyme amount and saline concentrations.

[0055] The TBP process is utilized for recognizing dif-
ferent rice races but may be also applied to many vege-
table species, provided they contain the fundamental
base of variability pointed out by this kit, i.e. several genes
that codify for β-tubulin.

Claims

1. Oligonucleotidic sequences 5’-TCTGGTGCTGG-
TAACTGG-3’ (TubB16sp./fw) and 5’-GAGAATGT-
CAGCATCATGCG-3’ (TubB16sp./rev) that may be
associated to the genic sequence of plant b-tubulin.

2. Oligonucleotidic sequences 5’-AGGCTGAGAACT-
GCGACTGC-3’ (BTKdl-fw) and 5’-GAGAATGT-
GAGCATCATGCG-3’ (BTKdl-rev) that may be as-
sociated to the genic sequence of plant b-tubulin.

3. A kit for the recognition of the different races of veg-
etable species which comprises one or more oligo-
nucleotidic sequences according to claims 1 or 2.

4. Use of the kit of claim 3 for the determination of the
different races.

Patentansprüche

1. Oligonukleotidsequenzen 5’-TGTGGTGGTGG-
TAACTGG-3’ (TubB16sp./fw) und 5’-GAGAATGT-
GAGCATGATGCG-3’(TubB16sp./rev), die an die
Gensequenz von pflanzlichem β-Tubulin binden
können.

2. Oligonukleotidsequenzen 5’-AGGCTGAGAAC-
TGCGACTGC-3’(BTKdl-fw) und 5’-GAGAATGT-
GAGCATCATGCG-3’ (BTKdl-rev), die an die Gen-
sequenz von pflanzlichem β-Tubulin binden können.
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3. Ein Kit zur Erkennung von unterschiedlichen Sorten
von Pflanzenarten enthaltend eine oder mehrere Oli-
gonukleotidsequenzen gemäß Anspruch 1 oder 2.

4. Verwendung des Kits gemäß Anspruch 3 zur Be-
stimmung von unterschiedlichen Sorten.

Revendications

1. Séquences d’oligonucléotides 5.’-TCTGGTGC-
TGGTAACTGG-3’ (TubB16sp./fw) et 5’-GAGAA-
TGTCAGCATCATGCG-3’ (TubB16sp./rev) qui peu-
vent être associées à la séquence génétique de la
b-tubuline de plantes.

2. Séquences d’oligonucléotides 5’-AGGCTGAAC-
TGCGACTGC-3’ (BTKdl-fw) et 5’-GAGAATGTGA-
GCATCATGCG-3’ (BTKdl-rev) qui peuvent être as-
sociées à la séquence génétique de la b-tubuline de
plantes.

3. Kit de reconnaissance de différentes variétés d’es-
pèces végétales qui comprend une ou plusieurs sé-
quences d’oligonucléotides selon les revendications
1 ou 2.

4. Utilisation d’un kit selon la revendication 3 pour
l’identification de différentes variétés.
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