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l - Clonal and selection in stone was discussed. The 
, objectives of clonal and selection The establishment of a 

as an essential condition the implementation of the 
phases of selection and the conditions of the selected  clones also 
discussed. 

l technical team composed of pomologists and  plant pathologists, was 

l 

words: stone clonal  selection, selection, plant 

- On discute  brièvement la sélection  sanitaire et clonale chez  les  essences fruitières à 
noyaux.  Les object$ de la sélection clonale et  sanitaire  sonts décrits séparément. La création d’une équipe 
technique  multidisciplinaire composée par des pomologistes  et des pathologistes  végétaux  est considerée 
comme  une  condition essentiel pour la sélection.  Les  diflérentes  phases  de la sélection et les conditions de 
conservation  sont  aussi passées en revue. 

essences à noyaux, sélection clonale, sélection  sanitaire, virus des végétaux 
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82 V. Savino et al. 

- 
the identification of the  most plantings had 

of the establishment of new taking the 
the most and plants, they have unconsciously out a of 

selection, which was still yielding good in the 
had not yet attained levels. 

No doubt that the and the establishment of new techniques have enabled 
in the and qualitative levels of the thus 

the activity in and the 
of have also the of 

phytopathologic at the level. 

of the on species to two 

o vegetative which of disseminating infected  stocks; 

o multiplication by and the combination of two components and 
of infection; 

o the size and the volume of the plant influence the of the 
evaluation and need sampling 

o the lignification of the tissues induced to the diffusion of pathogens and delays 

symptom 

o the status potential of 

(ii) method of and 

o was done in a well-defined stepwise that 
adequate 

o in the and of usually and co- 
localised, which the with the  diffusion of a pathogen within the 

within the of 

So even if innovations of the economic point of view in 

of adjustment to the these need to be kept to give  some 
to in of and status. 

selection, which is the oldest diseases, was still valid if 
soundly applied and combined with clonal  selection with which it to 
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- Objectives of sanitary  selection 

has the scope of choosing plants the  most 
and multiply the plants with the  longest  possible  time, 

conditions contamination. 

The selection  is at the base of the and the maintenance of the potential 
of in a an efficient  tool  capable of in a lapse of 

time, the levels of the new plantings. 

linked with 

the of the and of in to avoid of a 

disease to a 

the of the 

the of new unsuspected pathogens, and 

the of new pathogens due to the 
phase with Xanttzornonas  campestris 

pv. on species); 

the knowledge and the possibility of applying effective  detection and 
sampling methods; 

the and the effectiveness of a system. 

the high of some species which it 
may  be  difficult to detect  even  one  single healthy individual in the field  exists.  A  good 
example  is the 100% infection of CV. a study 

out in Apulian et al., 1998). 

is made at the time, visual inspections  may  allow to quickly  diagnose and 
and, but it should be kept in mind that the method is not 

indexing of selected  accessions  is to of 
disease agents that had escaped  attention, because of confusion with 

the symptoms latent et al., 
1998). symptoms of and 

can be caused by agents such as: 

may  possess isolates that 
induce distinct and identifiable symptoms and isolates  whose 
symptoms On hand, symptom may with the 

the climatic  conditions, and the developmental stage of the host (e.g.  typical 
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manifestations of caused by phytoplasma in peach and  plum develop 
cut symptoms in the second half of the vegetative  cycle of most  susceptible 

Some symptomless of and agents. The  sole  absence of 
typical symptoms that usually looked does not to eliminate selection 
clones that isolates that may have a effect on both quality and 
quantity of the latent on 20% of and clingstone 

the USA) 

may that show not at all on 
scions when they stand alone.  This  is  exemplified by of incompatibility, whose 

may not be  disclosed selection but become evident indexing if 
incompatibilities and 

The  identification of agents incompatibility has 
the development of methods On  the hand, 

can in the Co-infection  by two which of little  consequence when 
singly in the and scion, but become damaging in the plant, i.e. 

seedlings et al., 1992) et al., 1998) 
combined with infected  scions. 

To these and methods developed the 

detection of diseases, even if symptoms not at the time of selection. 
and used of 

and phytoplasmas, but these methods must be 
complemented with the indexing on woody 

selection indexing the most detection  technique. 
it has to be taking that: (i) the well  chosen 

and identified;  (ii) the methods selected to the disease agent to be 
detected;  (iii) the conditions the the optimal symptom 

and of symptom made and a  sufficiently extended 

of time. open field  indexing, inspected times  a 
less than 2-3 

may  be done in a glasshouse conditions of 
and light symptom and 

and 1996). methods allow the identification in infected 
samples of antigens and 
with 
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despite the simplicity of its concepts, should out along 
steps,  which linked. the availability of specialised 

facilities, and 

- Objectives of clonal  selection 

Clonal  selection has the scope of identifying, evaluating and selecting  clones in with 

o and of of 
the to the of 

o identification of the best to be used in 

o identification of with the in to the 

Clonal  selection  deals with the identification of with the of genetic 
within a population of plants. in 

wide in the of the plants in a  field 
et al., 1991). with most of the 

including blooming date of and of 
habit, adaptation, 
and 

An analyses of its highlights the implication of 

O of the plant 

o the status of phytoplasmas); 

o the and effect). 

The  identification of the in with 
1). divided within the fluctuation and the 

variation. 

The fluctuation deals with the of in and  due to 
(semu induced by: 

the technical  practices system)  as 
consequences of the economical point of view,  some  systems 

dependent on the scheme of able  to  be used by  a 

O the obtention the plants with the impact of the in of 
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(a)  soil adaptation, chilling, and heat with on 
the with the accumulation of assimilates and 
consequences on the of the 

to induced to the as an example apple 
to phytoplasma is  able to 

s p . )  can be induced on 
the use of in place of seedling plum types; 

O the 

O the location. 

As  most of the linked with the conditions of evaluation, the 
of the fluctuation impact is of The  only  possibility 

to keep this is to establish the plants to  be 
conditions of evaluation. 

to set up 
of the of has to be taken: 

- to locate the collection in a site of the of 
and 1991); 

- to choose a adapted to the soil, to the with 
to the  biological of the of (as 

example the to nematodes in induced susceptibility 
to 

- to the which have to be optimised and to the conditions of 
by the This  element  is of since  (i) 

influenced  by thinning and 
must be of the it with 

the system of of the that some systems which 

in a given scheme of may  be 

The  variation the of the by which means the 
impact of the sanitary  status and  the one  associated with genetics: 

- the sanitary  status phytoplasmas and endogenous 
but also not affect the viability of the plants. 

can be widely influenced. attention must be paid to  some 
additional pathogens such fungi. Even if these pathogens do not 
multiply in the tissue, the 
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evaluation. An example can be  given with Xnnthornonns campestris pu. pruni in South- 
the the of the plants 

against the by multiplying bud-wood às they 
of the plants when budsticks 

collected 

- it that followed  to  minimise the with the 
pathogens that may plants and disseminated plant 

- the genetic  variability is at the base of the effective of the as 
and by 
with: 

the of origins coming accessions 

a in a  local population induced by mutation; 

a in a  local population induced by seed nzultiplication. 

The last two types of in most of the 
means that depends on a of genes,  each 

a small effect, but having a wide effect on 

- The to uncontrolled  recombination with a seed nzultiplication is of 
in most of the of cultivation the 

populations du in in 
”Canino” in impact of this induced by seedlkg is 
when the  given  species almond plum 

much to the point of being  difficult to in 
homozygous species, such as peach when the given population 
localised such as population in the can be 

by seedling. 

- The to nzutation is and its impact is not easy 
to evaluate. The of will  give  some  efficient  tools to 

this level of et al., 

All candidate will  be  objectively  identified and can be 
initiated on 
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- Clonal  and  sanitary  selection  organisation 

The  clonal and selection should be implemented with the establishment of a 
(pomologist and plant pathologist) technical  team. To keep 

the a clonal  selection  is divided into phases (Fig. 2). 

(i)  The phase deals with the identification the  objectives,  the aren of investigation  and  the 
criteria the selection has to be This phase conditions the that 
one wants to obtain. the objective  deals with the of the 

involved in the chain must be consulted. the 
is  time  consuming, it would be useful to this with the 
of the and taking into the and the 

(ii)  The  second phase is  based on a combining and selection of 
in the Two main objectives need 

o identification of 

o with defined 

- field inspections and identification of suitable plants; 

- collection of pomological and data  on these  plants; 

- of collected  data; 

- identification of selected  clones; 

- multiplication by of selected  clones. 

(iii)  The phase is  based on the evaluation of the identified 
plant) and consists of 

- of candidate clones in a 

- assessment of the status (indexing and tests); 

- sanitation (if and assessment of status. 

(iv)  The phase is  based on  the constitution and the evaluation of 
with  the multiplication of the accessions to the evaluation and to 

an objective  selection on the base of the quantitative evaluation. 

of 

- planning the collection in sites with 
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- collection of pomological  data; 

- of collected  data; 

- identification of candidate clones; 

- (c/o the 

not always possible to identify healthy plants the selection in the field. 
sanitation heat is The plants obtained 

to assess the success of sanitation a  specific 
in the following to be that the agent had been  completely  eliminated. 

the classical panel of methods dealing with 
management. is one of the conventional  genetic 
with of new 

mutagenesis biotechnology as in Fig.  3. 

on the evaluation of the and, as the given 
quantitatively have to 

R a multitrait 

R a multilocal evaluation; 

R a pluri-annual 

Attention must be paid to the examined samples and mainly to the 

CI sampling procedures which have to be  optimised;  special attention has to be  given to 
the sampling and to the number ofrepZicah’ons in 
to keep the of the 

R relativization of the measurements with reference  cultivars. 

consequence,  these  selection leading to evaluation based in 
a step on the elimination of on default up to the 
identification step. This  is  being done to the  objectives of (i) the adapted 
(ii) the  clone with the highest the 

These studies may difficult to manage  as they 

exist with the of the but a lot of basic is to 
apply these methods in the and the of quantitative a 

et al., 1994; et al., 1993; Gallais, 

1990). 
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V - Conservation of selected  clones 

the pomological point of view,  the of the clones and at each 
step of the a second set of This  is  because it would be 
difficult to evaluate selected its the 
multiplication phase. 

the identification of the candidate a 
and may be chosen to the genotypes within a 

This phase denoted "characterisation" is  based on the simple identification of by 
a multitrait  approach in one site (location) and on one year. The 

have to be stable to the location, and of 
in to involved in locations, to 

give the to set of data. 

The in use belong to the and Watkins, 1984). 
of them qualitative quantitative, 

by of leaf length and leaf width 
quantitative linked with the conditions of cultivation, while 

is stable a given genotype). 

investigation that may  be used in a 
(isozyme) et al., 1996, Takeda et  al., 1998).  These not 
applied because:  (i)  even if they can distinguish on in some 

may be not the point of clones 
may  be not distinguished (it  seems to be with apple peach mutants). 

is  still in of genetic population analysis. 

Selected  ecotypes (candidate clones) must be kept in a collection plot they can be 
inspected the pomological and point of view.  The  collection plot must fulfil the 

conditions listed in Annex 1. 

The candidate clone  is a with a known status, which may  be 

in a kept by the of institutes. The 
to be maintained in the whose building 

(Annex 2), plants infections. 

- Conclusions 

The  clonal  selection  is a tool  focused on the identification and of plant 
to the of the involved in the (i) genetic 
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of the by selection of the best  clone, and 
(iii)  identification and of a population given to identify the best 

it two phases (i) 
(ii) and 

(Fig. 4). 

selection is a  tool the and exclusion of diseases. As such, it may  be 
conducted independently the as  a 

activity, which involves plant pathologists and pomologists. selection 
in the and enhancement of local of some  species  like peach and 
it ideal developing new 

based on conditions. 

The obtention of a must be by and 
using techniques such as and assays. 

joining both clonal and the at 

o collections and the best  conditions 
et  al., 1996,1998,  Takeda et al., 1998); 

o maintain and of the plant 

O issuing the 
and the status of a  given genotype in with the multiplication in the 

(Staub et al., 1996); 

o the end will  optimise long conditions of and maximise 
the quality of the 
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Annex a collection  plot of stone candidate clones 
and 

o the planting should be  established in a soil  meeting the and 
which has not hosted at 

o the soil should be nematode 

o the field should be  located 100 away any 

O the plots should have a of at least and kept 
any of vegetation; 

o the plants should into 

O each plant should be at least in 

O it should be kept pests and diseases; 

O it should be  isolated the flow of the must be 
pathogens 

Annex 2 - Technical of the facilities and means needed the of the 

the plant should be kept in conditions of absolute  isolation  to  avoid 
contamination; 

the should be in pots having adequate 
and kept in the following  conditions; 

the the isolation between pots  and soil.  Should the pots 
the with any an adequate 

the a double net used against insects  as 

the whole shall be  isolated and the 
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Genetic Variability 

Variability 

Variation 

status Genetic 

Soil-climate Seedling 

Fig. 1. Schematic and decomposition of the in woody plants 
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Objectives: genetic evaluation 
obtention of 

of the plant 

OF 

OF 

OF 

(age 10-12 2 - 3 located in ecological 

- identification of cvs 
- (at least 2 

and pomological 
- lSt selection (5 -10 in to 

TESTS 

plant plant 

2. Objectives steps in clonal 
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OF 

I 
OF: - 

- 
- CVS 

2" 

3" 

1-3 
X 2 

X 5-10 

Cvs. 

l o  

and 

\ 

3. of 
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4. of selection and phases 
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