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Jean 
INRA - Station de 

- The application of selection has to a 
of the quality of mainly in the case of pathogens that 

not the two diseases cannot be  easily by 
the selection  i.e. by aphids, and the leaf whose 

is still to these two pathogens have been set 
up. The low of has led to 

have been obtained some plum  and 
lines to have been obtained. plants, jointly with 

conventional plant methods, may to limit the impact of on 

words: phytoplasma, selection, 

- Là où elles ont  été appliquées, les procédures  de  sélection  sanitaire ont apporté une 
amélioration considérable et durable da la qualité de la production  fiuitière,  notamment  dans le cas de 
pathogènes non disséminés  naturellement. région méditerranéenne,  deux maladies sont  dificilement 
contrôlables par la simple sélection  sanitaire, la sharka qui  est  transmise  par les pucerons  et 
l’enroulement cldorotique de l‘abricotier dont  le  vecteuv  n‘est pas encore identifé,  mais  qui  se répand 
rapidement.  Des  programmes  d‘amélioration  pour la  résistance à ces deux pathogènes ont  donc été mis  en 
place. le très  faible  nombre de  sources  de  résistance naturelle ce qui  amène  pafois à 
des approches lourdes  comme  l’hybridation interspéc$que. Des  résultats remarquables ont  été  récemment 
notés grâce à la transgénèse: des premières  lignées  de à la sharka ont 
été  obtenues. La transgénèse  pourrait  ainsi  contribuer, en  complément des approches conventionelles 
d’amélioration des plantes, à limiter  l’impact de la sharka sur la  productiolz f i i t i è re .  

arbresfiuitiers,  virus,  phytoplasmes, sélection  sanitaire,  résistance. 
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- 
susceptible  to many and agents (phytoplasmas, and 

unidentified agents). 

symptomless but  in symptoms develop upon infection which can cause 
yield  losses,  make the have social and economical  consequences 

the exclusion of 

1950-1960 when  the established, plant 
with and agents. As a of 

the vegetative of infected and of the levels 
of infection high and disease agents in most 

addition, on a long distance of infected 
had also to the wide of and agents. 

The impact of the diseases the of the symptoms, the of affected 
and of host plants and  depends  on the possibilities of of the causal 

agent. of depend on the of the causal agent. 

- Viruses  and  virus-like agents which  can  be  controlled by sanitation 

the last 30-40 and of stone have been studied 
intensively, many causal agents have been identified and investigated. 

the and the of of infectious 
agents have 

in 20-30 ago, do not have any 
do  not show any significant in the field. instance, apple 

leaf spot the type of the 
symptoms (false plum pox, mosaic, 

incompatibilities in but no has 
the impact of the can be on the simply by  sanitation,  e.g. by the 

of infected plants with plants. 

cases, the situation the of the of the 
causal agent not completely the impact of the diseases 

mottle ...) has at by 

the use of 

can  be obtained with pathogens as long as 

absent. Tomato spot in on 
(peach yellow bud mosaic, peach-plum stem pitting, apple union 
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by a nematode, Xiphinenza anzericanunz, in 
but which is  absent soils.  Should infected be 

and planted in conditions, it simple sanitation 

and elimination of infected plants once  infection was detected. 

populations of nematodes 
in and soils but few of them potential of stone 

the only  significant  exception  is latent spot of 
the diseases can only by sanitation. 

of the (especially spot 
of of yield and of 

quality, of bud uptake in the Those and the 
of pollination  e.g. 

when the 4-6 old and plants initially 
infected at the time of plantation and pollen-infected plants showed a 
impact in the  case of pollen  infections on a 4-6 In most  cases, the use of 

plants is an efficient  tool to the impact of et al., 1975).  Those 
also  seed of with the species, it is 

usually in peach, in avium) and high in 
ceyasus. means that sanitation should be extended to seed 

- Virus  and  virus-like  agents  which  are  naturally  spread 

of efficiently in and cannot  be 
sanitation. This  is the case of plum pox a 

disease and of leaf stone 
and 1996), a phytoplasma-disease of in the 

which is by 

such have not been 
be  based on sanitation with a of plant 

the disease has been detected but it at a low level, it is 

on with a and of the infected 
and use of plants. 

When a high level of infection is planted in  an infested 
can  be  infected within a few months and develop symptoms 

sanitation also  may not be  sufficient to 

of has a limited  effect on the of such as which 
in the with a cycle of acquisition and 
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completed in a few seconds minutes. Usually the effect of the insecticide  is not 
enough to the cycle and the aphid the disease. 

should be as they aphid 
population, they to the of potential and  do slow down 

the case insecticide season seem to slow down 
disease it is  difficult to optimise the insecticide as long as 
the not identified. 

The  only  possibility to which and efficiently is to use 
absence of such have used (e.g. 

symptomless infected) This the impact of the disease but 
to the inoculum. 

- Breeding  for  resistance 

The impact of in legumes) 
has been by the use of which have been obtained 

of with containing genes. 

the field of stone the two by a 

and A  common is the of 
identified 

All known of peach and  plum susceptible to and only 3 of the known 
of et al., 1992). 

All the species susceptible to but the 
include all and Japanese plum in 
the susceptibility of the but, quantification technique of the 
pathogen in the infected is not available, of to be 
evaluated. out with a  few  cvs. of which do 
not symptoms with infection. 

in They based on 
on with davidiana peach and with clones  of 

cerasi@ plum et al., these 
now evaluation: some seem to show 

of the paucity of 
have been developed to of to have been 
with  plum  and sequences have been  cloned and have 
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been into plants. of plants which have been evaluated 

so with the  coat gene of technique was applied 
to hosts such as et 1993), then 

extended to plum  and of plants have been  tested:  some of 
them and a few to  be i m u n e  

of the type of inoculation  used,  chip budding aphid 
and 1995; et al., 1997). evaluation of some of 

those  lines,  especially plum lines,  is now out conditions in 
highly infested to evaluate the stability of 
that 

questions have been  asked about the safety of plants. 
the of genes to plants, and the  possible  effect of the on the 

and on 

has that the a plant of the coat 
of a isolate  can with the of an 

infecting by aphids because of the of the infecting with 
the coat the genome  (Lecoq et aZ., 

eliminated by using sequences deleted modified  which  cannot  be encapsidated 
aphids. addition, in most of the plants,  especially  those  which 

to be  immune, coat cannot be detected in the  plant, thus the 
of (Jacquet et al., 1998). 

the of question of the 
possible evolution the of an of 

plants and of genes.  Such is not specific  to 
plants but can with plant genes of of 

is  questioned and based on the use of a combination of 

The last question will deal with the acceptability of by the No 
can  be made except  that, in highly 

used eaten 

phytoplasmas, especially such have not 
been developed. now being done to evaluate the  potentialities of a plantibody 

The technique has been developed a few and is now 
investigation the phytoplasma associated with tomato disease.  The  technique 
consists of monoclonal antibodies against the pathogen, then in a 
synthetic  gene encoding the of one  monoclonal antibody a 

with the pathogen. As the pathogen is phloem limited, the synthetic  gene should 
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be the of a specific into the plant genome. 
have been with a few and 

obtained with no sigmficant  conclusions can be the 
potential of this technique against phytoplasmas. 

V - Conclusions  and  perspectives 

to be developed the of and agents depend  on the 
existence and type of and agents not 

do not have and can be  eliminated  by 
sanitation. Sanitation have been applied to and have shown to be 

effective in the of diseases including some which 

of the and 
conditions, and can not sanitation. 

is by aphid in all it is 
in a not aphid by insecticide application has a limited 

it can to slowing down disease and 
should not be  neglected. 

of a phytoplasma has been  consistently  associated with but, so 
despite intensive investigations the has not been identified. as the 
and host plants (except and some species) not known, 
insecticide application can not be adapted to the biology of done with 

phytoplasma diseases (such as  flavescence of usage of 
limited effect. 

to be the only way to both diseases  efficiently. 
of So in the case 

only aimed at  the of plants developing faint 
no symptoms upon the case some 

need to genes. 

the last twenty has been  effective in the of 
and genome 

sequences  especially the coat gene have been obtained. Some show a high of 
immunity inoculation by aphids. They now 

being evaluated field conditions. 

Even if those to be  efficient and acceptable in of safety it 
will not conventional the of and 

diseases of will be based, in the on a combination of sanitation, 
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conventional techniques and of such 
need not only  to  make  these  technologies  available in the stations in of 
but also to build and to maintain of and 

plant sanitation and as in 
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