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INTRODUCTION 

Activities concerning integrated protection of stone fruit in the IOBC/WPRS were 
officially recognised in 1988 by the foundation of the Peach Sub-group as part of the Working 
Group "Integrated Plant Protection in Orchards". Right from the beginning the sub-group 
came under the guidance of dr. H. Audemard, acting as its distinguished scientific secretary. 
The group met three times, namely in 1988 at Valence (France), in 1990 at Zaragozza (Spain) 
and in 1992 at Rimini (Italy). 

At the 7th IOBC/WPRS General Assembly in October 1993 at Lisbon, dr. E. Dickier, 
Convenor of the Working Group "Integrated Plant Protection in Orchards" proposed that the 
Peach Sub-group should become a separate Working Group, to be known as "Integrated Plant 
Protection in Stone Fruit". The new WG was set up in early 1994. The meeting at Nimes was 
the first activity of the new WG and could be organized due to the invaluable cooperation with 
M. J.-P. Gendrier.

Our sincere thanks go out to dr. Audemard for having been in charge of the Peach 
Sub-group's activities until 1993 and for having created a regular meeting place for researchers 
from various countries of Europe interested in integrated stone fruit production. Activities of 
the earlier mentioned colleagues have made it possible to organize this meeting and to widen 
the scope from the integrated protection of peach to that of plum, apricot and cherry. 

There were 30 participants from France, Italy and Spain, and there were 21 papers 
presented. These were divided into four sessions chaired by dr. H. Audemard (France), Prof. 
A. Arzone (Italy), dr. R. Balduque (Spain) and dr. G. Marboutie (France).

On the afternoon of 7th September a technical visit was organized to a farm with 
peach orchards and to a warehouse for storage and packing of fruit. Among the topics 
discussed particular interest was aroused by the IFP-Guidelines (see IOBC/WPRS Bulletin 
Vol. 17(9) 1994), and the Working Group decided to contact the relevant sub-group, headed 
by Mr. J. Cross, in order to initiate similar work on stone fruit as has already been done for 
pome fruit. Dr. R. Balduque, dr. J.-P. Gendrier and dr. C. Malavolta have been charged to 
keep in contact with colleagues in Spain, France and Italy who are interested in this subject. 

Piero CRA VEDI 
(Working Group Convenor) 
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IOBCIWPRS Working Group Meeting "Integrated plant protection in stone fruit" 

Nimes (France) 6-8 September 1994 

EVALUATION OF NEW ATTRACTANTS AND TRAPS FOR THE MONITORING 

OF THE CHERRY FRUIT FLY, RHAGOLETIS CERASI L.. 

CASAGRANDE E.*, MOLINARI F.**, CRAVEDI P.**, BERTONAZZI c••

• AgriSense BCS
•• Istituto di Entomo!ogi:! e Patologia Vegetate - Universita Cattolica de! S Cuore

Via Emilia Parmense, 84 - 29100 Piacenza- Italy

ABSTRACT - As part of a plan to develop a more effective monitoring and attract-and-kill 
system for the Cherry Fruit Fly new trap designs and a new attractant for the CFF were 
compared to the coloured traps currently used commercially. 

The trials were carried out in a cherry orchard in Monticelli D'Ongina, province of 
Piacenza, in 1993 and 1994. 

The standard vertical trap with glue on both surfaces was compared to an inverted V 
tent which only had glue on the under surface and a new trap design. 
Traps baited with different dosages of ammonium bicarbonate (NH3) and Yeast Auto Lysate 
(Y AL) were compared directly with non baited traps. This was organised in randomised plot 
design. 

The vertical panels caught significantly more adults than the tent traps, regardless of the 
attractants. The different attractants appeared to make little difference to the attractiveness of 
the traps over the chromatotropic effect of the traps. There are some indications that increasing 
the quantity of the ammonia being released improves attraction. 

There is a hint that the attractants are producing a mild effect but this is not significant 
enough for commercial use. Further work is required to either identify better attractants or 
optimize the doses and release rates of the tested materials. 

INTRODUCTION 

There are some 29,000 hectares of cherries grown in Italy with a production of 
104,900 tons per annum Changes occurring in the cultivation of cherries either for table 
consumption or industrial processing and the increased attention to quality are having an 
impact on plant protection. Rhagoletis cerasi L. (Cherry Fruit Fly) is the key pest against 
which pesticides are applied during the maturing stages of the fruit near to harvest The insect's 
period of activity closely mirrors the development of the different varieties which mature from 
the end of May to the middle of July. 

Monitoring plays a key role in directing the efficient application of insecticide 
treatments (Fimiani et al, 1981) and for the application of alternative control methods. 
As part of a plan to develop a more effective monitoring and attract and kill system for the 
Cherry Fruit Fly this experiment aims to evaluate new trap designs and a new attractant for the 
CFF compared to the coloured traps which are currently used commercially. The improved 
attractant is intended to increase the attractiveness of the monitoring traps while the new trap 
design is intended to make these traps easier to use and also to try to reduce the numbers of 
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beneficial and non-target insects which are attracted to the trap system. 

MATERIALS AND METHODS 

The trials were carried out in a cherry orchard in Monticelli D'Ongina, province of 
Piacenza, in 1993 and 1994. In the orchard there were about 3 00 cherry trees, arranged in 7 
rows, of different varieties, ripening from early June to mid July. 

FIELD 1RIALS 

1993. It was intended to test two attractant formulations and two trap designs. 

* ATIRACTANTS.
The first attractant was a new matrix containing 60% Ammonium bicarbonate (NH3). 

This gives a treatment rate of 20 g of attractant (12g a.i.) per dispenser. The second is a new 
attractant (YAL Yeast Auto Lysate) in a similar formulation loaded at 40% a.i. giving a 
treatment rate of20 g (8 g a.i.). 

* TRAP DESIGN.
Two designs were compared: the first design was the standard vertical format with glue 

on both surfaces (fig. I: a). The new design was an inverted V tent form which only had glue 
on the under surface (fig. l :  b).In the vertical trap the lure was placed on the wire at the trap 
while in the tent trap the attractant was hung from a wire in the centre of the apex of the under 
surface. 

Attractant baited traps were compared directly with non baited traps. This was 
organised in randomised plot design. 

The following treatments have been compared: 

A: 

B: 

C: 

D: 

E: 
F: 

Control - No lures 
One lure per trap 
One lure per trap 
Two lures per trap 
One lure per trap 
Two lures per trap 

- 20g ofY AL formulation
- 20g ofNH3 formulation
- 40g ofNH3 formulation
- 20g ofNH3 formulation
- 40g ofNH3 formulation

tent 
tent 
tent 
tent 
vertical 
vertical 

Four traps of each treatment (24 in total) were randomly allocated in the orchard; each 
trap was separated from other traps by a minimum of 30 metres to avoid interference between 
them. The traps were placed in the field on May 22nd and monitored till the end of the flight. 

The traps were checked twice per week. The number of flies was recorded and the trap 
cleared of flies and other debris. 

1994 
A new trap design was evaluated (3D trap - fig. I c), against the standard vertical one. 

Three treatments were evaluated: 

A: 

B: 
C: 

Control - No lures 
One lure per trap 
One lure per trap 

- 20g ofNH3 formulation
- 20g ofNH3 formulation

vertical 
vertical 
3D 

Ten traps of each treatment (30 in total) were randomly allocated in the orchard on 
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May 24th, as in 1993. 

b C 

Fig. 1 - a) vertical trap; b) tent trap; c) 3D trap 

RE ULTS 

ln 1993 a peak of flights was recorded in the first days of June and low catches 
continued from 1 oth to the end of the same month. 

The vertical panels caught significantly more adults than the tent traps, regardless of the 
attractants. The different attractants appeared to make little difference to the attractiveness of 
the traps over the chromatotropic effect of the traps. There are some indications that increasing 
the quantity of the ammonia being released improves attraction. Further work will be needed to 
improve the formulation and optimise the rate required. 

Tab. 1 - 1993 average catches per trap 

trap model avg catches 

A Control No lure tent 0.50 
B One lure per trap 30g ofYAL tent 0.75 
C One lure per trap 30Q of NH3 tent 1.00 
D Two lures per trap 60Q of NH3 tent 1.50 
E One lure per trap 30a of NH3 vertical 6.50 
F Two lures oer trap 60g of NH3 vertical 18.75 

In 1994, the traps were placed in the field during the peak, which was earlier than in the 
previous year, probably in the last 10 days of May; catches went on till 20th June at a higher 
level than 1993. 

Tab. 2 - 1994 average catches per trap 

rap model iavg catches 
Control - No lures f.,ertical 15.7 

B One lure per trap 30a of NH3 �D �.3 
,� One lure per trap 30a of NH3 f.,ertical 12.1 " 

CONCLUSIONS AND DISCUSSION 

These experiments have produced ambiguous results. There is a hint that the attractants 
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are producing a mild effect but this is not significant enough for commercial use. Further work 
is required to either identify better attractants or optimize the doses and release rates of the 
tested materials. 

The evaluation of different types of traps and attractants for R. cerasi is of fundamental 
interest to the protection of cherries. The cultivation of sweet cherries is concentrated in 
widely separated zones with differing environmental conditions and microclimates. Also 
different are the varieties grown and their susceptibility to fly attack. At the moment chemical 
treatment during fruit development is the general method of protection. This invariably results 
in residues on the sold fruit. 

An effort aimed at developing a standardised method of monitoring could lead to a 
more rational and generalized use of traps. The real risk to the cherry crop can, therefore, be 
evaluated and appropriate measures taken. 

The current designs of trap only use visual cues to attract the flies. While it is possible 
that traps utilising visual components alone could be used for some degree of mass trapping it 
is clear that the effectiveness could be increased by the addition of olfactory components. It is 
known that other species of fruit flies (McPhail, 1939) including Olive fly, (Bactrocera oleae 
(Gruel.) (eg Haniotakis et al., 1991)), Medfly (Ceratitis capita/a Wied.) (Steiner, 1952) and 
the Apple maggot (Rhagoletis pomonella (Walsh)) (Duan and Prokopy, 1993) are all attracted 
to ammonia and/or protein by-products. There has been poorly documented evidence that R. 
cerasi is also attracted to these types of compounds. A small amount of work has been done on 
the sex pheromone of R. cerasi (Katsoyannos, 1976) but this has yet to be identified. 

The reported trials are a first step towards identifying an efficient trapping system either 
for monitoring or possibly for the mass trapping of the fly. Mass trapping has successfully been 
applied for the control of olive fly (Batrocera oleae (Gruel.)) in Greece (Haniotakis et al., 
1991) by using traps with a combination of visual and olfactory attractants. 

This method could also be applied to Cherry Fruit fly if an optimised attractant system 
can be developed. The system would be of particular interest to farmers interested in producing 
insecticide-free fruit or to home gardeners with one or two trees where damage thresholds are 
not a great concern. 
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0/LBISROP Reunion du Groupe de Travail "Protection integree en vergers de fruit a noyau· 

Nimes (France) 6 -8 Septembre 1994 

OBSERVATIONS SUR LA CONDUITE D'UN VERGER DE CERJSlER DOUCES, 

DANS L'ITALIE DU SUD, EN VUE DE LA LOTTE INTEGREE 

ROVERSIA. 

Institut d'arboriculture fruitiere - Faculte d'Agriculture 
Universite Catholique du Sacre Coeur - PIACENZA (ITALIE) 

RESUME - Dans un verger pour la production des cerises douces destinees a l'industrie, on a 
controle - au cours des 2 premieres annees de recolte (1993-94) - !'apparition d'insectes sur Jes 
12 varietes presentes. Sur 10 "arbres- espion" de chaque variete, on a pu observer que: 

• les attaques d'Archips rosanus debutent toujours par la Montagna/a;
• la Monosteira unicostata attaque la variete turque Haciomer Karasi au moins 2

semaines avant les autres;
• Jes Acariens tetranyques attaquent d'abord la Montagna/a, ensuite la

Colafemmina et enfin, apres une semaine, la Roccamonfina et la Stark Glorious
Gold.

S'il viendra confirme qu'il-y-a des varietes qui sont attaques avant d'autres, on pourrait 
les utiliser pour la detection precoce en vue de la lutte integree 

AVANT-PROPOS 

Le marche de la cerise a destination de l'industrie est confronte a deux obstacles 
particuliers, Jes conditions climatiques et les conditions socio-economiques des pays 
producteurs. En effet, les gelees printanieres, pendant la periode de floraison, peuvent detruire 
la production tandis que des pluies abondantes !ors de la maturite provoquent l'eclatement des 
fruits. L'evolution des conditions socio-economiques dans certains pays, quant a el\e, conduit a 
une hausse des couts de la matiere premiere. 

Les industries agro-alimentaires peuvent tenter de contourner ces deux obstacles en 
s'approvisionnant dans differents Pays qui, soit pour leurs bonnes conditions climatiques, soit 
pour leur cout reduit de recolte, peuvent offrir un produit a des prix tres competitifs. 
Cependant, ceci ne peut etre separe du fait que Jes cerises doivent presenter les standards 
qualitatifs desires par les industriels. 

Ainsi pour reunir tous ces facteurs, a savoir un climat favorable, un cout de recolte 
reduit et un fruit de qualite, la mise en place, dans des regions chaudes, de vergers de varietes 
particulierement adaptees a la transformation industrielle et a la recolte mecanisee, pourrait 
etre envisagee. 

Dans cette optique, au cours de l'hiver 88-89, une entreprise du secteur agro-alimen­
taire italien a implante, dans la province de Bari (region Puglia), un verger de cerises douces 
d'environ 80 hectares. 

LE VERGER 

Les criteres de plantation de ce verger sont les suivants : des ecartements de 6 metres 
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pour le interlignes et de 5 metres sur les rangs. La forme et la conduite des arbres sont corn;ues 
en vue de la recolte mecanisee. L'irrigation choisie est localisee sous forme de goutte a goutte. 

Sur Jes rangs Jes adventices sont eliminees par desherbage chimique, tandis que sur 
l'interligne le sol est enherbe. Cependant, l'herbe est fauchee mecaniquement lorsque ses 
periodes d'epiaison et de floraison coincident a celle de la floraison du cerisier. Deux autres 
coupes sont egalement realisees durant l'ete pour des questions hydriques. 

LES V ARIETES ET LE PORTE-GRAFFES 

Les varietes ont ete choisies suivant Jes indications de l'entreprise qui transforme les 
fruits. On trouve, en particulier, sur le verger 6 varietes locales italiennes, 2 varietes 
americaines, 2 varietes allemandes et 2 varietes turques. 

Les porte-greffes utilises sont le Merisier, le Mazzard, le F J 2/J, le Colt, le Sainte-Lucie 
de semis et le Seedling seven. 

Chacune des 29 combinaisons Variete/Porte-greffe est representee par une parcelle 
minimale de 2 hectares, a savoir la surface recoltable mecaniquement par jour. 

Pour chacune de ces parcelles, un echantillon de 10 arbres representatifs permet 
d'effectuer differents contr6les tels que la croissance annuelle, la floribundite, le pourcentage de 
nouaison, et le diagnostic foliaire. 

Demierement ces arbres ont egalement ete utilises pour le contr61e des parasites. 

LE CONTROLE DES PARASITES 

Durant Jes quatres premieres saisons vegetatives du verger, l'objectif principal du 
contr6le parasitaire a ete d'assurer l'integrite du systeme foliaire, des bourgeons et des tiges en 
vue d'obtenir de facon aisee le squelette de l'arbre. Pour cela, lors des attaques de parasites, des 
traitements classiques ont ete realises sans tenir compte de la problematique ecologique-am­
biantale. 

Cependant des les premieres recoltes, etant donne le contr61e tres stricte des residus par 
la societe de transformation, une strategie de Jutte parasitaire plus souple a du etre choisie. 

Dans les deux demieres annees j'ai eu l'opportunite d'effectuer des observations et des 
releves en vue de controler la presence de varietes plus ou moins sensibles sur lesquelles 
certains parasites apparaissent en premier. Si ceci se verifie, cela pourrait nous permettre 
d'utiliser ces varietes comme des detecteurs d'infestation 

Bien que n'etant pas un enthomologue je me permets de vous citer les observations et 
Jes remarques suivantes que j'ai pu realiser principalement dans les deux dernieres annees. 

MOUCHE DE LA CER1SE: Rhagoletis cerasi L. 
La plupart des varietes sont recoltees avant la fin juin Deux varietes font exceptions 

!'ICAP 4./ et la Roccamonfina tardiva. Cette annee celles-ci ont ete recoltees dans la deuxieme 
semaine de juillet pour l'ICAP 44 et dans la troisieme pour la Roccamonfina. Cependant des 
attaques de mouche du cerisier n'ont jamais ete observees. 

PUCERON NOIR.: Myzus cerasi F. 

Ayant obtenu le squelette adequat nous avons decide de realiser des interventions 
localisees uniquement sur les tiges attaquees par les pucerons. Dans Jes deux dernieres annees 
ceux-ci n'ont plus constitue un probleme. Et en juin dernier nous avons eu le plaisir d'observer 
2 a 3 larves de coccinnelles sur le tronc de la plupart des arbres. 

TORDEUSE DES BUISSONS: Archips rosanus L. 
Dans Jes dernieres annees nous avons egalement pu observer qu'une variete locale 



CONTROL STRATEGIES IN PEACH ORCHARDS 

CHAI.RWIAN: H.AUOEMARD 



0/LBISROP Reunion du Groupe de Travail "Protection integree en vergers de fruit a noyau" 
Nimes (France) 6-8 Septembre 1994 

LUTTE PAR CONFUSION SEXUELLE CONTRE LA TORDEUSE ORIENTALE 
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RESUME - La Jutte par confusion est utilisee dans le sud-est de la France depuis maintenant 5 
ans. Les surfaces protegees grace a cette technique se sont stabilisees depuis peu autour de 
2500 ha. Cette methode permet un bon controle de la Tordeuse Orientale (Cydia molesta) 
mais demande quelques amenagements pour les varietes les plus tardives. 

Lorsqu'elle est utilisee depuis plus de 2 ans, elle amene une diminution tres nette de 
l'incidence de l'acarien rouge (Panonyclms ulmi) ainsi qu'une forte augmentation des 
populations d'auxiliaires. Mais cette methode demande une bonne technicite de la part de 
l'utilisateur qui doit etre forme aux techniques d'observation et a !'esprit de la lutte integree. 

INTRODUCTION 

La Jutte par confusion est utilisee dans le sud-est depuis 1989 pour Jes departements du 
Gard, des Bouches-du-Rhone et de la Drome. En 1990 Jes surfaces traitees etaient de l'ordre 
de I OOO ha et depuis 2 ans elles se sont stabilisees autour de 2500 ha. Cette methode est 
surtout utilisee sur des exploitations de grande taille et sur des unites culturales presentant des 
surfaces importantes. 

Dans cette region Jes cochenilles (notarnment la cochenille du murier Pseudaulacaspis 
pentagona) et la mouche mediterraneenne (Ceratitis capitata) ne presentent qu'un risque 
mineur. 

MISE EN OEUVRE DE LA CONFUSION: 

Les etudes de fond, necessaires pour la mise en oeuvre de cette technique, ont ete 
realisees pendant plusieurs annees a la station de recherches de l'INRA de Montfavet. Elles ont 
permis de degager les conditions a respecter pour mener a bien cette Jutte. Elles sont de 3 
niveaux: 

• LES CARACTERISTIQUES DU VERGER

la surface minimum est de 1 ha, la parcelle ayant une forme la plus ramassee possible, 
l'environnement proche du verger ne doit pas etre favorable au developpement de la 
tordeuse, les degats J'annee precedente doivent etre faibles OU moderes. 

• LA FORMATION DE L'lITILISA TEUR

ii est necessaire de realiser des observations concernant !'evolution de la tordeuse (par 
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piegeage ou evaluation visuelle directe) et de surveiller l'apparition eventuelle d'un 
ravageur secondaire. En effet la confusion etant specifique de la tordeuse ii faut 
surveiller l'apparition eventuelle d'un ravageur secondaire ou inhabituel. Les utilisateurs 
doivent done etre formes aux differentes techniques d'observation et de piegeage. 

• MISE EN OEUVRE EVENTIJELLE DE TRAITEMENTS COMPLEMENTAIRES 

si un ravageur secondaire est detecte ou si la tordeuse depasse un certain niveau, un 
traitement chimique est alors decide. En ce qui concerne la tordeuse nous utilisons 
l'indice ACT A: 

Indice % = ((Pousses attaquees/3) + Fruits attaques)/2 

Un traitement est conseille si l'indice est > I% 

Plusieurs specialites ont ete homologuees, ii s'agit de: 

• RAK5

de BASF France a base de 85,5% (Z) et de 9,5% (E) isomeres du 8 dodecenylacetate. 
Les diffuseurs sont a poser au debut du premier vol avec une densite de 500 
diffuseurs/ha. 

• CONFUSALINE

de Calliope et Roussel Uclaf a base de 75,25 mg de Z/E-8 dodecenyle et Z8 dodecenol. 
Les diffuseurs sont a poser au debut du premier puis du deuxieme vol, deux epoques de 
pose avec I OOO diffuseurs/ha/pose. 

EVALUATION PRATIQUE DE LA METHODE: 

Elle a ete testee sur 60 sites a partir d'un protocole experimental elabore par un groupe 
de travail de la Commission des Essais Biologiques. Plusieurs criteres ont ete utilises, 
protection des fruits, attaques sur Jes pousses, apparition de ravageurs secondaires, presence 
des auxiliaires. 

La protection des fruits est satisfaisante comme le montre le tableau ci- dessous puisque 
la tordeuse est absente a la recolte dans 85% des parcelles. Si l'on situe le seuil economique de 
degiit a 2% nous avons 97% des parcelles qui sont en dessous de ce seuil. 

Tableau 1: Protection des fruits - Repartition des sites par classes d'attaque 

Pourcenlage de fruits piques a la recolte 

0 I 0-1 % I 1-2% I >2 %

Nombre de cas 85 I 6 I 6 I 3 

En ce qui concerne Jes pousses atteintes Jes resultats sont un peu moins bons. 

Tableau 2: Protection des pousses - Reconstitution des populations en fin de campagne 

Pourcentage de pousses atteintes debut septembre 

0 I 0-1 % I 1-5% I >5%

Nombre de cas 44 l 44 I 8 I 4 
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Les principaux problemes rencontres se situaient sur varietes tardives. Aussi une 
experimentation specifique a ete realisee sur des varietes arrivant a maturite apres le 25 aout. 
Sur 7 essais realises dans ces situations un seul a pose un reel probleme avec une attaque sur 
fruits superieure a 5%. Dans tous les autres cas les infestations etaient nulles ou faibles. 

En ce qui concerne !'apparition de ravageurs secondaires ii est note une legere 
augmentation des attaques de tordeuses de la pelure (Eulia pulchanella, Mamestra sp.) et une 
tres forte baisse de !'incidence des acariens (Panonychus ulmi), Jes populations de petite 
rnineuse sont restees faibles (Anarsia lineatel/a). 

Des observations particulieres ont ete realisees vis-a-vis du thrips californien 
(Frankliniella occidenta/is). Ce ravageur a connu une forte extension au debut des annees 90. 
Les comparaisons protection chirnique et confusion ont porte sur 22 parcelles. Elles ont 
montre qu'il n'y avait aucun effet favorisant de la part de la confusion. 

En ce qui concerne les auxiliaires, des battages nous ont permis de comparer parcelles 
chirniques et confusion. Les populations d'auxiliaires sont entre 3 et 5 fois plus elevees dans les 
parcelles menees en confusion. 
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Graphique 1: Auxiliaires, comparaison parcelles menees en confusion et protection classique 

Une enquete realisee sur 60 parcelles nous a perrnis de comparer le nombre de 
traitements insecticides et acaricides entre parcelles confusees et protection cJassique. 
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Les vergers menes en confusion depuis plus de 2 ans ne recevaient en moyenne que 3 
interventions insecticides contre 10 pour les parcelles menees en classique. La reduction la plus 
forte porte, en plus des tordeuses, sur Jes acaricides. Par contre le nombre de traitement 
aphicide n'est pas du tout affecte par la confusion. 

Les producteurs exploitant ces 60 parcelles ont ete interroges sur les avantages et Jes 
inconvenients de la methode. Les aspects positifs releves etaient les suivants : respect de la 
faune auxiliaire, absence de residus et methode de Jutte integree. Les inconvenients ont fait 
ressortir, le cout, l'investissement en matiere d'observation et de surveillance de la culture. 
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EVOLUTION OF THE STRATEGIES IN APPLYING MATING DISRUPTION 
METHOD AGAINST CYDIA MOLESTA (BUSCK) 

MOLINARI F., CRA VEDI P 

Istituto di Entomologia e Patologia Vegetale - Universita Cattolica de! S. Cuore 
Via Emilia Parmense, 84 - 29 ! 00 Piacenza- Italy 

ABSTRACT - Italian situation of peach pest control by Mating Disruption Technique is 
discussed, after 4 years of marketing. The method has shown a good efficacy in a large part of 
italian peach orchards, especially for early and mid ripening cultivar. 
The increasing demand for fruit free from toxic residues makes MDT very interesting and its 
use is going to be increasing. 

INTRODUCTION 

In the last years an increasing attention has been payed to the effects of phytosanitary 
practices on human health and the environment. The effort to reduce the use of toxic 
chemicals in plant protection has received a great help by the application of synthetic 
pheromones for mating disruption of some lepidopterouspests. 

In the meeting of the Working Group "Use of Pheromones and Other Semiochemicals 
in Integrate Control" held in 1992, many researchers have pointed out that a moment of 
meditation is required about Mating disruption: many researches represent several years of 
practical field work supported by careful evaluation of crop damage. The method has given 
overall positive results. It seems that with some technological improvements, mating disruption 
could even became economical and competitive. 

THE ITALIAN SITUATION 

The availability of different models of pheromone dispensers (RAK S-6, Elios Pesco, 
Checkmate) has been the basis for the first trials and the successive large scale application. The 
great interest arisen after the first trials brought to a large scale application without a complete 
knowledge on its mechanisms. Some limitations have been pointed out in the commercial 
applications, but at present a great part of technicians consider Mating Disruption Technique 
to be a valuable tool in peach protection. 

This method has been succesfully applied in peach orchards against Cydia molesta 
(Busck); since 1987, the surface concerned grew up to some 3000 hectares. 

A large part of consumers is particularly sensitive to residue-free fruits, as obtained by 
the application of biological or integrated production methods. 

Some chain stores accept only fruit with pesticide residues considerably lower than 
those established by the Italian law; many firms, especially producing baby-food, place 
restrictions on the presence of many pesticides in raw materials. 

An increase in the number of laboratories fit for residue analysis has been the answer to 
the need of certification of single lots of the products, for having access to a more profitable 
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marketing. 
This brought to an increasing demandof high·quantities of product with homogeneous 

characteristics. 
E.C. regulations provide for bonuses to the programmes reducing the use of pesticides,

and also Guidelines of Integrated Production in some italian regions promote the use of mating 
disruption. 

That's why MDT has been widely used in peach orchards notwithstanding the high 
application cost. 
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Fig. 1 -Application of Mating Disruption Technique against C. mo/esta in Italy. Data refer to the number 
of hectares treated with RAK 5-6 (BASF)(courtesy of Solplant) 

Moreover, MDT is less dangerous for workers in strict contact with foliage, as for 
summer pruning. The method is particularly interesting for early and mid ripening cultivar for 
the high reliability in this situations, although few treatments can be spared. 

In southern Italy, mid ripening cultivar are regularly treated against Ceratitis capita/a 
Wied, but in some case MDT is neverthless applied against C. molesta for reducing the overall 
number of chemicals applied. 

Trials have been started to reduce application costs: for example, short-life (3 months) 
dispensers, that are of course cheaper than long-life ones, are placed in the orchards in 
connection with the second flight of OFM adults, June, rather than in April. The first data of 
the trials carried out in 1994 by technicians of Piemonte Asprofrut are encouraging. 

Notwithstanding high cost, many producers show an actual interest in applying MDT, 
to answer to the need of quality pointed out by marketing programmes. 

CONCLUSION 

In a short period of time, from a pilot level a large-scale application and marketing have 
been developed. This has bees due to the favour encountered among many technicians. The 
strong increase of the area and number of orchards involved has stressed the lack of some basic 
knowledges. 
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MDT has been often applied with little or no attention to different conditions of 
vegetation, shape of the trees, area and isolation of the peach orchards involved. The causes of 
failures are sometimes not clear. Technicians have different different points of view: many are 
favourable while others, who have had negative experience, do not show any interest. 

A strong limitation in advancement is given by an imperfect data recording, and it is 
certain that further research on basic aspects is required. 

A particularly interesting topic is the study of the effects of the suspension for a long 
time of pesticide application on peach orchards ecosystem, both in terms of new pest otbreak 
and auxiliary insect activity. 
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EVALUATION OF RESISTANCE TO INSECTICIDES IN MYZUS PERS/CAB

(SULZER) (HEMIPTERA APHIDIDAE) BY BIOCHEMICAL ASSAYS 

CRA VEDI P., CERVATO P 

Istituto di Entomologia e Patologia Vegetale - Universita Cattolica de! S. Cuore 
Via Emilia Parmense, 84 - 29100 Piacenza- Itaiy 

ABSTRACT - The level of resistance to insecticides in the green peach-potato aphid, Myzus 
persicae (Sulzer), by biochemical assays was valued in samples collected in peach orchards in 
different Italian regions, from 1991 to 1994. 

Homogenates of fundatrices and fundatrigenies were analysed individually for their 
esterase activity by microassays and on paper filters. 

INTRODUCTION 

The resistance to insecticides in green peach-potato aphid, Myzus persicae (Sulzer), has 
been being studied for many years, mainly on grass plants, for which it is dangerous especially 
as vector of virus diseases which cause decrease of production. 

The main part of the research carried out in Europe on this argument has been done on 
aphid populations found in glasshouses and in fields on grass plants, in northern geographic 
areas, where this species is anholocyclic. Whereas in Italy the aphid develops with a holocycle 
and its primary host is preferentially the peach tree. 

A fundamental step in the study of resistance in M persicae has been the 
individualization of the correlation between esterase activity and resistance level (Needham and 
Sawicki, 1971 ). These esterases are in the soluble fraction of aphid homogenates. A high 
hydrolytic activity, measured by colorimetric tests, depends mainly on one esterase, 
electrophoretically separated, E4 (Devonshire, 1977), or its isozyme FE4. 

The resistance to organophosphorous and carbamate insecticides in M persicae, in 
fact, is given by an overproduction of the esterase 4. It is present also in sensitive aphids, but in 
such small amounts, that it can not detoxify the toxic molecules which can cause the death of 
the insects (Devonshire and Moores, 1982) 

In fact, in reared strains more and more resistant, used as standard, it has been found 
that the esterase amount had increased in geometric progression with factor 2 (Devonshire and 
Sawicki, 1979). Genetic studies have confirmed that the metabolic variation which causes the 
production of a great amount of esterase E4 is due to a mutation: a duplication of the genes for 
the synthesis of this protein (Field et al, 1988). 

On the basis of E4 content each aphid can be classified in one of these four categories: 
sensitive (S), resistant (Rl ), very resistant (R2) and extremely resistant (R3). 

The techniques available for the study of resistance in insects include in vivo assays, 
useful especially for practical purposes, such as in the choice of the insecticide to be applied, 
and in vitro biochemical analyses, which can find and value enzymatic changes in individual 
aphids. 



MATERIALS AND METHODS 

SAMPLE COLLECTION 
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The samples were collected twice during the cycle of M persicae on peach trees, 
considering also the insecticide treatments applied to control the aphids. 

The research was carried out in peach orchards in Emilia-Romagna and Piedmont, in 
Northern Italy, and in Calabria, in Southern Italy, from 1991 to 1994. 

At the end of the winter, before any insecticide treatment, fundatrices hatched from 
overwintered eggs were collected on full buds. Then, after the treatments done before and/or 
after the flowering, when first colonies appeared, other aphid samples were taken to make in 
viva and in vitro assays. 

Biochemical analyses have been carried out on individual aphids, fundatrices and 
wingless fundatrigenies of the first colonies. The fundatrigenies have been collected one per 
colony on different trees, in order to have a view of the populations present in the fields 
considered. 

BIOCHEMICAL ASSAYS 

The microassays which measure the esterase concentration in individual aphids are 

based on the hydrolysis reactions of a model substrate, a-naphthyl acetate, catalyzed by the 
enzyme. The result is read by a photometer at the wave length of 620 nm on microplates. 

At the beginning of this research the method used at the Laboratory G.R.I.S.P. of 
INRA at Colmar (France) was followed; then the method created at the Experimental Station 
of AFRC at Rothamsted (Great Britain) was applied (Devonshire, 1975). 

The individual aphid is crushed in a glass homogenizer with phosphate buffer; the 

homogenate rightly diluted has to react with a solution of a-naphthyl acetate for a precise 
period ohime and then to be coloured with a specific solution (DBLS). 

Biochemical assays of aphid homogenates can be done on filter paper, too. 
The method (Marullo et al., 1988), applied on aphids and derived from the method 

proposed by Pasteur and Georghiou (1981) for mosquitoes, is based on the same chemical 
reaction described above for the microassay, but it allows only a visual evaluation by 
comparing the results with those obtained with standard strains and not a precise measure of 
esterase concentration in individual aphids. 

The homogenates of individual aphids are put, as small drops, on a filter paper, which is 
dipped initially in a reagent solution and then, after having been washed, in a staining solution. 

RESULTS 

The biochemical assays on individual insects can give more precise information than the 
biological assays about the situation of the insecticide resistance in field populations. In fact, 
the great heterogenity in the composition of the populations present in peach orchards 
influences negatively the utility of in viva assay results. 

The microassays on samples of M. persicae collected in 1991 were carried out 
following the French method that considers also the weight of the individual aphids. The 
results of the colorimetric analysis showed in all the samples of fundatrigenies collected in 
Northern Italy the absence of sensible and moderately resistant aphids and, in 5 cases out of the 
9 examined, also of very resistant aphids. 

An interesting situation is that observed in two orchards in one farm in Emilia­
Romagna, where two different insecticides had been used; the aphids collected on the peach 
trees treated with acephate all resulted extremely resistant (R3), while those found where 
pirimicarb had been used were nearly 25% R2 and the remaining part R3. 
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In 1992 the colorimetric analyses to value the insecticide resistance level of fundatrices 
and fundatrigenies of M persicae showed, especially for the first samples, some heterogeneity 
of composition on the basis of the individual esterase activities (Fig. I). 

Four samples of fundatrices collected in Piedmont (CN in fig. 1) resulted composed of 
the four classes of resistance in different percentages, at the photometric analyses with the 
English method; only in two farms were the aphids all R3. This general heterogenity at the 
moment of the first sampling disappeared, except only in one case because of the presence of a 
low percentage (4%) of R2 aphids, when the analyses had been carried out on individuals of 
the primary colonies: the populations were on the whole extremely resistant (R3) 
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Fig. 1 - Collection sites and classification of samples of M. persicae fundatrices collected in 1992 

An analogous variation in the composition of M persicae populations was observed in 
peach orchards in Romagna. 

Those results show how the mixing which occurs at genetic level after the autumnal 
sexual reproduction leads to genotypes different for esterase content (fundatrices) and how the 
insecticide treatments on peach trees produce a strong selection pressure on the present 
population, killing the sensible aphids and leaving only the resistant ones which continue their 
development. 

Three samples of M persicae from Calabria appeared to have a various composition, 
also in a growing period for the peach trees. 

In the next year, 1993, another sample from Calabria resulted all extremely resistant 
(R3) 

The fundatrices collected in 1993 in Piedmont showed different resistance levels; 
analogous results, although if in different percentages, were obtained with the biochemical 
analyses carried out on aphid samples found in peach orchards late in the spring. 

In the same period the samples from Romagna were composed, in the main, only of 
extremely resistant aphids. Only in two farms, one in Ravenna province and the other near 
Ferrara (Emilia-Romagna), were low percentages ofR2 individuals found. 

The situation of resistance to insecticides in Emilia-Romagna seems to become worse in 
1994. In fact, the fundatrices showed high esterase activities: the aphids from orchards in 
Ravenna province resulted R2 and R3, while those from Ferrara all R3. 

As in the other years, the microassays on fundatrigenies collected late in the spring on 
peach trees gave a homogenous result: all the aphids were R3 
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At the moment the results for the samples of 1994 from Piedmont are not known. 
The assays on filter paper made on live and frozen aphids collected in the field and from 

reared standard strains pointed out how the method needs precision in the execution. 
Furthermore, the necessity of using Jiving insects, and not frozen ones as is possible in 

the microassays on microplates, limits the application to immediate analyses. 
The advantage of this kind of assay is its quick execution, but the necessary means 

make it not very good for a field use, even if they are simple and cheap. 
Besides, differently from the microassays, the results of the reactions are. fixed and the 

filters can be kept for long time without changing the colours. 

CONCLUSIONS 

The obtained results show how the insecticides used to control M. persicae infestations 
on peach trees have little efficacy, both for the immediate effect on aphids present at the 
moment of the treatment, and for the persistence period of the active ingredient. 

This situation has led in the last few years to more insecticide applications being made 
in order to limit the problem, but in most cases they have caused a higher risk of resistance 
increasing. 

The discussion of the results obtained during the considered period for the samples 
collected in Piedmont shows how in this area, whose territory characteristics are different from 
those of Romagna, there is a higher variability in the composition of M persicae populations. 
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DIFFERENT SUSCEPTIBILITE DE QUELQUES VARIETES CULTIVEES DE 

PECHERAUS PUCERONS 

MOLEAS T., ADDANTE T., CILARDI A. M. 

Istituto di Entomologia agraria - Universita di Bari 
Via Amendola 165/A 70126- Bari - Italy 

RESUME - Dans un verger experimental plante de pecher, situe dans la province de Bari 
(Pouille) et dans lequel ont ete plante 6 varietes de pechers (Andros, Baby Gold 5, Baby Gold 
9, Carson, Coronado, Jungerman), on a observe, dans les annees 1991/92, la dynamique de la 
population des aphidiens et la relative infestation sur chacune variete. Les aphidiens observes 
sur les plantes on ete Jes suivants: Myzus (N.) persicae (Sulz.) (le plus nombreux), 
Brachycaudus (B.) helychrisi (Kalt.), Brachycaudus (Acaudus) persicae (Pass.) et 
Hyalopterus spp. 

Pendant l'hiver on a observe des oeufs d'aphidiens et l'hivemation de ces phytophages 
se produit sous !'action des femelles parthenogenetiques. Les premieres apparition ont ete 
remarques a partir de l'epoque de la floraison. Les pointes de !'infestation ont ete deux et elles 
ont ete observes dans la troisieme decade du mois d'avril et a la fin du mois de mai. Les ailes 
des Myzus et Brachycaudus apparaisent a la fin du moi de mai et )'emigration devient massive 
en deux semaines environ (mi-juin). Par contre Jes colonies d'Hyaloptems, que l'on trouve 
seulement sur Jes arbres isoles, persistent sur le pecher uniquement durant I' ete. 

La densite de la population relevee pendant une periode de deux ans a ete tres 
differente, abondante en 1991 et peu nombreuse en 1992. Le parametre climatique qui a le plus 
influence la dynamique de la population de ces rhynchotes, a ete la pluie et la consequente 
augmentation de l'humidite relative. 

L'action des zoophages a ete vraiment limite pendant !'infestation aphidienne de 1991, 
et plutot nombreuse en 1992. Les premiers a apparaitre ont ete Jes syrphes et Jes aphidiides. La 
variete de plante cultivee Jungerman a presente une grande susceptibilite a !'infestation 
aphidienne a partir du debut de celle-ci, surtout dans les periodes de basse densite de 
population, tandis que la difference entre Jes varietes de plante cultivees n'a pas ete mise en 
evidence au moment de la majeure presence des rhynchotes. 

INTRODUCTION 

Depuis quelques annees dans la region de la Pouille avec l'elargissement des terrains 
irrigues, sont augmentes Jes superficies agricoles cultivees a drupaces (pecher et pruniers) 
tandis que la cultivation des amandiers a ete reduite a de plus justes proportions. 

Considerant cependant Jes observations conduites depuis dix ans sur le biotope 
amandaie (Moleas et al., 1989), on a pu considerer que !'infestation aphidienne dans l'aire 
mediterranenne est due en majorite a l'action des femelles parthenogenetiques du Myzus spp. 
et du Brachycaudus spp. Ces homopteres, vivent sur Jes plantes spontanees (Diplotaxis spp. et 
autres) aussi en hiver, puisque le climat n'est pas tres nide, et permet le developpement des 
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generations aphidiennes, sans la presence de l'oeuf en hiver, (para-cycle) comme ont mis en 
evidence d'autres auteurs (Barbagallo, 1982; Roberti, 1990-91; Tremblay, 1989). De cette 
fai;:on le debut de !'infestation est plus precoce et on peut deja observer ces phytophages a la 
fin de l'hiver (Jes premiers jours de mars) sur Jes rameaux des plantes ou sur Jes tleurs. 

On a done voulu commencer une recherche sur Jes dynamiques regardant la population 
des aphidiennes aussi sur Jes autres drupaces, pour offrir des indications sur la possibilite de 
controle integre, en tant que Jes traitements sur le pecher, beaucoup plus nombreux par rapport 
a ceux de l'amandier, viennent effectues presque a calendrier (chaque quinze-vingt jours) 
presumant l'hypersensibilite de cette plante aux pucerons. 

MATERIAUX ET METHODES 

L'endroit sur lequel ont ete faites Jes observations lors des deux annees 1991 -1992 est 
un champ experimental, propriete de I'Office de developpement agricole de la Pouille. 

In cet champ sont cultivees les suivants 6 varietes de Pecher "Percoco": Andros, Baby 
gold S, Baby gold 9, Carson, Coronado et Jungerman a.gees, au moment de )'experimentation, 
de 8 ans, emondees en form de vase, distance parmi Jes arbres 6x5 m, greffon GF 677. 

Parmi ces varietes placees en rengees Jes unes a cote des autres ont ete choisies au 
hasard S plantes cultivees/variete; sur chacune ont ete localises 4 rameaux ( 40-50 cm), un par 
point cardinal (N, S, E, 0). 

Sur chaque rameau, a partir du bourgeonnement avec des echeance hebdomadaires ont 
ete effectues des controles pour verifier Jes especes des aphidiens presents, la progression de 
)'infestation due aux aphidiens (debut, pointe record, fin), )'apparition des ailes, la presence de 
predateurs et parasites. On ete utilises 3 indices de infestation A ) Colonies/rameaux 
echantillonnees; B) Rameaux infestees/rameaux echantillonnees; C) AX B. 

Les plantes des le debut du burgeonnement n'ont subi aucun traitement insecticide, 
mais elles se sont vu administrer toutes Jes pratiques agricoles, y compris Jes traitements 
anticryptogamiques. 

Le verger est irrigue par jet grace un reseau de tuyaux qui courent entre Jes branches 
des arbres. 

On a releve Jes temperatures joumalieres minimum et maximum pour Jes comparer avec 
le developpement de )'infestation. 

RESULTATS 

L'evolution de !'infestation due aux aphidiens, meme si presentant un developpement 
quantitativement tres differencie lors de deux annees d'observation (Graf 1), a mis en evidence 
un developpement de la dynamique de population tres semblable. 

Sur le pecher, en general, !'apparition initiale des aphidiens, parmi lesquels Jes plus 
importants ont ete Myzus (Nectarosiphon) persicae (Sulzer) et Brachycaudus (B.) helychrisi 
(Kalt.), se produit des mi-mars (Fig. 1) principalment sous !'action des femelles 
parthenogenetiques (paracycles ou anolocycles, Jes oeufs d'hiver etant extremement rares). 
L'infestation a presente deux ponts record pour Jes deux annees pendant le meme periode (Fig. 
1); le premiere dans la troisieme semaine d'avril et la seconde, beaucoup plus importante, a
cheval entre mai et juin. 

Le climat n'a varie beacoup d'une annee a l'autre. 
A partir de mi-juin (Fig. 1) Jes especes Myzus (Pucerons vert du Pecher) et 

Brachycaudus. 
B. helichrysi (Kaltenbach) (Pucerons vert du Prunier) ont immigre sur Jes hotes

secondaires. 
Pour ce qui conceme !'apparition des ailes, on a observe que sur le pecher elles 
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apparaissent en masse et presque simultanement au debut de juin (Fig. 1 ). 
On doit en outre constater qu'a partir de mi-avril ont ete signalees egalment de 

Brachycaudus (Acaudus) persicae (Pass.) (Puceron noir du pecher) et Hyalopterus spp. 
(Puceron farineux du prunier et du pecher) des colonies sur les arbres isolees , mais sans aucun 
redoublement de !'infestation pendant la saison printaniere. La presence par contre de ces 
especes s'est revelee plus marquee, meme si cela concerne des arbres isoles et aussi apres la 
recolte, durant tous le mois d'ete jusqu'au debut de l'automne avec un faible pourcentage 
d'ailes. 
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Fig. 1. Infestation des pucerons sur le pecher: comparaison entre 1991-1992. 
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Fig. 2. Infestation des pucerons pour different cultivars durant le 1991. 

Le premiers zoophages remarquees ont ete de larves de Syrphides (Episyrphus, Scaeva 
et Syrphus), des Coccinelles (adults) et des Braconides Aphidiides (Lysiph/ebus spp). 
Cependant a partir de !'apparition, !'importance numerique des zoophages s'est revelee tres 
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different d'une annee a l'autre. 

A partir des graphiques (Fig. 2 et Fig. 3) ainsi que de !'analyse de la variance (P:::: 0.01) 
on en deduit que la Cv. Jungerman en plus d'etre la premiere touchee, est egalement la plus 
susceptible a l'attaque des aphidiens. 

Bien mieux, la susceptibilite devient plus evidente la deux ieme annee, durant laquelle 
!'infestation due aux aphidiens s'averee plutot legere (Fig. 3). Cette variete est touchee de 
fai;on majeure non seulement quant au nombre de rameaux mais aussi quant au nombre de 
colonie. En outre on a trouvee la Cv. infestee par tous Jes aphidiens (Myzus, Brachycaudus, 
Hyalopterus). 
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Fig. 3. Infestation des pucerons pour different cultivars durant le 1992. 

Pour ce qui concerne les pourcentages d'infestation sur Jes autres varietees de plante 
cultivee, aucunu differance notable n'a ete signalee quant a la susceptibilite a l'attaque des 
aphidiens. 
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LES THRIPS SUR PECHE ET NECTARINE EN ESP AGNE ET EN FRANCE 

GRASS ELLY D.*, LACASA A** 

• Ctifl Balandran, BP 32, 30127 Bellegarde, France
•• Dpto de Proteccion Vegetal CIDA 30150 La Alberca Espana

RESUME - Depuis 1989, Frankliniella occidenta/is est en Espagne et en France, le principal 
Thysanoptere rencontre sur peche et nectarine. Les observations realisees clans ces deux pays 
montrent que Jes degats de F occidentalis sont occasionnes au moment de la floraison, dans 
les regions chaudes du sud de l'Espagne (Andalousie et zone cotiere du sud-est), puis juste 
avant la recolte clans toutes les zones de production de ces deux pays. Les strategies de lutte 
proposees visent a limiter les infestations du ravageur en detruisant les adventices dont Jes 
fleurs attirent Jes thrips et assurent leur multiplication. Puis, pour Jes attaques tardives proches 
de la recolte, des seuils sont proposes pour permettre aux arboriculteurs d'evaluer les risques et 
de decider de la necessite d'effectuer un ou deux traitements insecticides. 

INTRODUCTION 

Parmi Jes Thysanopteres rencontres sur peches et nectarines, Frankliniella occidentalis 
(Perg.) est l'espece qui occasionne Jes degats les plus importants en Espagne comme en France. 

Les observations effectuees ces dernieres annees clans les deux pays permettent de 
rnieux connaitre la biologie et le comportement de ce ravageur en verger par rapport aux 
autres especes de thrips autochtones et de guider les producteurs pour rnieux combattre ces 
ennernis. 

PRlNCIPALES ESPECES DE THRIPS ASSOCIEES AUX PECHES ET AUX NECTARINES 

Avant l'arrivee de F occidentalis en Europe, Jes degats occasionnes par Ies thrips sur 
peche et nectarine etaient dus principalement a Thrips meridionalis (Pr.) (Bournier et Blache, 
1956; Kourmadas et al., 1982 ; Cravedi et al., 1983). Des observations plus recentes 
effectuees clans Jes principales zones de production espagnoles et frarn;aises montrent la 
presence de plusieurs especes qui, selon les regions, sont rencontrees des la floraison ou plus 
tardivement sur pousses ( cf tableau n° I). 

C'est ainsi que des especes comme T meridionalis, Thrips tabaci Lind. et Thrips 
angusticeps Uzel sont retrouvees des la floraison dans la plupart des regions de production, en 
Espagne (Lacasa et al., 1990) et en France. Pour F. occidentalis, la reprise d'activite est plus 
tardive et intervient generalement en fin de floraison ou juste apres lorsque l'hiver est 
particulierement doux. Toutefois, clans certaines zones plus chaudes du sud de l'Espagne (zone 
cotiere du sud-est et Andalousie), F. occidentalis ne conna\'t pas de repos pendant l'hiver et se 
multiplie done toute l'annee (Lacasa et al., 1992). 

DEGATS OCCASIONNES PAR LES THRIPS 

Les degats sont provoques par les piqures nutritionnelles et la ponte. Les consequences 
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de ces agressions varient selon la nature et l'etat vegetatif des organes atteints. 
Sur fleur et jeune fruit: Jes adultes et les larves des especes signalees piquent l'ovaire ou 

le petit fruit apres la chute des petales. Ces piqures se traduisent par des plages argentees qui, 
avec le temps, se necrosent et prennent un aspect liegeux (russeting). En cas de fortes 
populations, les nombreuses piqures nutritionnelles peuvent entra'iner le dessechement de la · 
fleur ou du jeune fruit. De meme, la ponte, lorsqu'elle est effectuee sur le style peut empecher 
la fecondation. D'apres les observations realisees en Espagne, ces degats semblent plus 
importants sur nectarine que sur peche. 

Tableau n• 1 : Principaux Thysanopteres rencontres sur peche et nectarine sur fleur (F) et sur pousse 
(P) dans differentes regions de production d'Espagne et de France (- absence, + presence, • presence
possible mais pas reguliere)

Zones de production Esoaane France(ll 
Sud-Est et Levant Andalousie Vallee de Estremadure 

Cote lnterieur l'Ebre 
E�es de thrios F p F p F p F p F p F p 

Franklimella occidentalis + + • + + + - + + + • +

Frankliniella intonsa - - - - - - + - - - - -

Taeniothrips inconsequens - - - - - - + - - - - -

Thrips angusticeps + - + - + - + - + - + + 

Thrips maJor - . - . . - + . - . + + 

Thrips mefldionalis 
+ . + . + . + - + - + -

Thrips tabaci 
+ + + + + . + . + - + + 

(1) observations realisees clans les regions Languedoc-Roussillon et Provence-Alpes-Cote d'Azur 

Sur jeune pousse: certaines especes comme F. occidentalis, T tabaci, Thrips major 
Uzel et Taemothrips inconsequens (Uzel) s'alimentent sur jeunes pousses et provoquent de 
petites taches argentees le long de la nervure principale. Au cours de leur croissance, les 
feuilles se deforment. Jusqu'a present, ces degats n'ont pas eu de consequences graves pour la 
culture. 

Sur fruit a maturite: Jes degats sont essentiellement dus a F. occidentalis dont Jes 
adultes gagnent les fruits 15 jours avant la recolte. Les piqures des adultes et leur descendance 
entrainent des decolorations de l'epiderme du fruit, generalement localisees dans la cuvette 
pedonculaire et dans les zones de contact entre le fruit et le rameau, une feuille ou un autre 
fruit (Grasselly et al., 1993). Ces attaques ne modifient en rien le calibre du fruit mais 
deprecient leur aspect. C'est notamment le cas pour les varietes tres colorees sur lesquelles ces 
symptomes sont particulierement visibles. 

FACTEURS FA VORABLES A LA MULTIPLICATION DES THRIPS 

Les conditions climatiques: un hiver doux et peu pluvieux active la reprise d'activite des 
thrips et favorise leur multiplication au moment de la floraison. Un printemps et un ete chauds 
et sees favorisent la pullulation des thrips, notamment F. occidentalis a l'approche de la 
recolte. Inversement, des conditions tres pluvieuses perturbent la multiplication des 
Thysanopteres. 

La presence de dicotyledones en fleur au niveau de la strate herbacee du verger 
certaines dicotyledones sont une veritable source de multiplication pour la plupart des especes 
de thrips. Une espece polliniphage comme F. occidentalis est frequemment rencontree dans les 
fleurs de liseron (Convolvulus arvensis), la mauve (Malva sylvestris) et le trefle blanc 
(Trifo/ium repens) (Grasselly et al., 1994). De meme, T tahaci et T angusticeps sont, dans la 
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zone cotiere de Murcie, associes a la moricandie (Moricandia an1ensis). Ces adventices jouent 
done un role tres important sur la multiplication des thrips au niveau du verger. Lorsque la 
strate herbacee se desseche ou lorsque l'enherbement est coupe, les adultes migrent 
massivement vers Jes arbres. Les consequences peuvent etre particulierement graves lorsque 
cette migration intervient quelques jours avant la recolte, Jes adultes de F. occidentalis 
colonisent alors directement les fruits et occasionnent d'importantes decolorations de 
l'epiderme. 

La proximite de cultures hotes de thrips certaines cultures hebergent les thrips et 
assurent leur maintien et parfois leur multiplication, c'est le cas notamment de T meridionalis 
et T angusticeps qui commencent par se multiplier sur l'amandier puis gagnent le pecher. II en 
est de meme pour F. occidentalis sur Jes cultures legumieres ou florales. 

LES POSSIBILITES DE LUTTE CONTRE LES THRIPS 

La lutte contre Jes especes autochtones : elle ne pose generalement pas de probleme, Jes 
traitements insecticides effectues contre Myzus persicae (Sulz.) apres la floraison permettent 
de controler efficacement ces differentes especes. Les matieres actives utilisees sont le 
methamidophos, la lambda-cyhalothrine et le tau-fluvalinate. 

La Jutte contre F. occidentalis : la Jutte est plus difficile car l'espece est moins sensible 
aux produits mentionnes precedemment et peu d'insecticides efficaces sont actuellement 
homologues sur pecher. 

Dans ces conditions, la protection du verger contre F. occidentalis doit debuter par des 
mesures preventives visant a supprimer la floraison des dicotyledones du verger et des abords 
immediats afin de limiter l'arrivee des adultes et Jes sources de multiplication du ravageur. 

Dans les regions ou F. occidentalis est present au moment de la floraison (zone cotiere 
du sud-est de l'Espagne), 1 a 3 interventions chimiques peuvent etre necessaires pour proteger 
la fleur et le jeune fruit. 

Pour les attaques plus tardives, les thrips sont a craindre dans le mois qui precede la 
recolte sur Jes varietes tres colorees sur lesquelles Jes decolorations sont particulierement 
visibles. 

Apres 4-5 annees d'observation en France, ii apparait que ces attaques ne necessitent 
pas toujours des interventions chimiques. En consequence, comme pour la plupart des 
ravageurs des arbres fruitiers, ii est conseille d'evaluer pour chaque verger Jes populations de 
thrips afin de decider de l'opportunite de traiter. Les strategies different quelque peu selon Jes 
regions de production, mais reposent toutes sur des observations effectuees 20-25 jours, puis 
10-15 jours avant la recolte. Ces observations portent sur le nombre de thrips sur pousses
et/ou sur la presence de thrips ou de symptomes de piqilres sur fruit. Les seuils d'intervention
proposes par les differents auteurs sont assez voisins et varient selon qu'ils sont exprimes en
nombre d'adultes de F. occidentalis, en nombre de F. occidentalis (adultes + larves) ou en
nombre de thrips (toutes especes et tous stades confondus par pousse (cf.tableau n°2). En
effet, si en Espagne et dans la region des Pyrenees-Orientales, F. occidentalis est la seule
espece retrouvee sur Jes arbres a l'approche de la maturite, dans les autres regions frans;aises,
d'autres especes comme T tabaci et T angusticeps sont frequemment observees.

Lorsque ces seuils sont atteints, I ou 2 traitements peuvent etre conseilles. Plusieurs 
matieres actives sont utilisees ou sont experimentees, le methamidophos, le mercaptodimethur, 
le chlorpiryphos-methyl, le formetanate et l'acrinathrine. 

Des observations effectuees en France ces dernieres annees, montrent que !'importance 
des attaques de F. occidentalis et la presence d'autres especes sont liees aux traitements 
insecticides appliques entre la floraison et la recolte contre les differents ravageurs du pecher 
(pucerons, tordeuse orientale ... ). C'est ainsi que dans Jes vergers peu ou pas traites pendant 
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plusieurs annees, Jes populations de F. occidentalis n'atteignent pas des niveaux tres eleves et 
sont observees en presence d'autres especes de thrips dont les piqfrres sur les fruits 
n'occasionnent pas de graves degats. Par contre dans les vergers menes en lutte chimique, seul 
F. occidentalis est observe et les populations peuvent atteindre des niveaux importants
susceptibles de provoquer des degats. Le role de la faune utile (acariens predateurs, chrysopes,
punaises anthocorides, thrips predateurs ... ), plus riche dans les vergers peu traites, n'a jamais
ete evalue mais n'est certainement pas etranger a ce phenomene.

Tableau n· 2: Seuils d'intervention proposes par differents auteurs pour !utter contre les thrips. 

Auteurs Seuils d'intervention 

Nombre de thrips par pousse Nombre de thrips par fruit 
(20-25 jours puis 10-15 jours avant (7-10 jours avant recolte) 
recolte) 

LACASA {Esoaane) 0, 1-0,2 adultes de F. occidentalis -

NICOLAS et AU MONT (1994) 0,4 thrips 
{Pvrenees-Orientales) France {adultes + larves de F. occidentalis) -
PERRON et al. (1993) 0,5 thrips 
(Languedoc-Provence) France (toutes especes et tous stades 2 thrips 

confondus) 
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FRANKLIN/ELLA OCCIDENTALIS ON PEACH AND NECTARJNE 
IN CALABRIA (SOUTH ITALY) 

GUARINO F.*, TOCCI A.** 

• Associazione Produttori APOA SIBARIT - CQrigliano Calabro (CS)
•• Soc. Coop. OSAS ORTOFRUTTICOLA - Castrovillari (CS)

ABSTRACT - The behaviour of F occidentalis in the Plane of Sibari is pointed out. Particular 
damages to nectarine fruit are reported and pest management guidelines with the aim of 
reduction of pesticide use are suggested. 

INTRODUCTION 

The identification of F occidentahs in the OSAS area was done in the summer of 1992 
but in 1989 probable thysanoptera damage on fruits near the harvest was observed on 
nectarines. 

In 1993 there were particularly favourable conditions to the pest growth with a large 
increase of its population when the weeds dried (first half of June) and with serious damage to 
nectarine fruit near the harvest (cultivar such as Armking, Maygrand, Supercrimson, etc.). 

This damage caused heavy money losses (sometimes over 50% of fruits not salable); on 
the contrary the damage to peach fruits was not important. In the first period of 1994, 
samplings showed that pest population was clearly lower than in 1993. This is probably due to 
the winter and spring rain (500 mm in 6 months) (Leprat, 1992) 

DAMAGE 

There are decolourations along the main ribbing of young leaves and/or on the edge of 
the still bent leaves with border deformations. The bent leaves stand for pest cover. 

Peach and nectarine fruit shows decolouration without deformation. The most exposed 
to damage fruit sides are the ones covered by leaves or in the shadow of the tree foliage, the 
ones in contact with another fruit and the peduncular cavity which is partially covered by the 
carrying branch. 

0BSERV A TI ONS 

Sampling carried out in the Plane of Sibari in 1993 and 1994 also using chromotropic 
traps, showed the presence of the insect in the flower of herbage and weeds since March, 
particularly on alfalfa and Solanum nigrum. 

From May to September F occidentalis can be found on the young leaves of peach 
tree. A very large population was found in 1993 from the middle of June to the beginning of 
August when the weeds dried. This phenomenon is very dangerous if there is a lot of waste 
land near the orchards. 

F occidentalis can be found on the fruit about 20-12 days before the ripening and the 
early damages appear at this stage and increase near the harvest. 
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A difference in damage was observed between the first and the third moment of the 
harvest. 

At the third moment of the harvest damage increase can exced 20% of the first one. 
These observations accord with the ones got by French (Grassely at al., 1991) and 

Spanish authors. 

SUGGESTED PEST MANAGEMENT 

WEED MANAGEMENT 

There are still doubts that the elimination of weeds standing along the orchard rows, 
between the rows and in the ditches can reduce the pest population. 

Sometimes the presence of some weeds such as S. nigrum, appropriately controlled, 
reduce the fruit damage because of a higher presence of predators like Orius spp. and because 
of an attraction to F. occidentalis. 

To favour the presence of predators which are useful to the peach pest management, it 
is necessary to delay until springtime the soil tillage in the mature orchards. For the same 
reason above it is better to mow on alternate rows in the grassy orchards. 

MONlTORING 

Execution of regular samplings on the young leaves from the beginning of May till the 
harvest (installation of chromotropic traps and direct monitoring on the young leaves). 

CHEMICAL PEST MANAGEMENT 

If the presence of F. occidentalis on the young leaves is verified, pesticides have to be 
used. 

If the presence of insects persists (reinfestations caused by wind, etc.) it is necessary to 
keep on treating using efficacious active ingredients and respecting the time of safety in accord 
with the publication of Grassely and colleagues (1991). 

There are doubts about the pesticides to use because the treatments are near the 
harvest. 

In order to get the best results with pest management, it is better to: 
1) treat during the night or very early in the morning using high volume (2 tons/ha

of water) without wind and with high relative humidity, taking care to wet
vegetation and fruit well and uniformly (Bournier, 1990);

2) avoid the addition of wetting substances to the active ingredients that vaporize;
3) alternate the active ingredients in order to reduce risks of pest resistance.

CONCLUSIONS 

As written above the management of F. occidentalis is very difficult; it is possible that 
the repetition of particularly propitious conditions with a very large population and fast 
reinfestations may cause bad results of pest management with negative consequences also on 
the other programs. 
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ABSTRACT - The results of preliminary observations and tests carried out in laboratory and in 
field to develop a forecasting model for the white peach scale, Pseudaulacaspis pentagona 
(Targioni Tozzetti) (Homoptera: Diaspididae), are reported. 

To assess developmental rate of each stadia constant temperature rearings were done 
and the moulting process was characterised in slide-mounted specimens analysing the 
detachment of the new cuticle from the old one or the renewal of stylets. Observations on 
gonads development were also made. 

INTRODUCTION 

Chemical control of the white peach scale, Pseudaulacaspis pentagona (Targioni 
Tozzetti) (Homoptera: Diaspididae), in winter, can be difficult not only because of natural 
protections with which overwintering females are provided but also for phytotox.icity produced 
on peach by many pesticides. 

It is also difficult to accurately fix the period to spray against crawlers during spring or 
summer because of the graduality of crawlers' emergence. Against the first generation crawlers 
it is sometimes possible to take advantage of insecticide applications usually done against 
Cydia molesta (Busck) and Anarsia lineate/la Zeller. Treatments against second generation 
crawlers are considered to have little efficacy and cannot often be done because, for many 
cultivar, harvesting is very near in this period. 

Because of these facts it is important to get new information to increase the quantity 
and quality of knowledge about P. pentagona biology and ecology, to look for new 
management strategies and above all to more accurately address treatments. 

At the present the use of pheromone traps is giving new interesting perspectives to 
monitoring of this scale (Cravedi & Mazzoni, 1993). 

By combining monitoring with phenological forecasting models or, it is to be hoped 
demographic ones, both a more rational and a more efficacious use of control strategies could 
be achieved. Already now combining heat accumulations and male catches, a few 
improvements can be achieved. Benassy and colleagues ( 1983 ), setting a thermal threshold of 
10 °C, have found in laboratory thermal constants and have used them to forecast crawlers 
emergence. 

The aim of this paper is to present the results of preliminary observations and 

1 
Research carried out as part of the «Progetto Finalizzato: "Lotta biologica e integrata per la difesa delle 

colture agrarie e delle piante forestali" - Sottoprogetto "Lotta integrata in frutticoltura" de! Ministero 
dell'Agricoltura e delle Foreste.». 
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experiments carried out to develop a forecasting model. 

MATERIALS AND METHODS 

Observations and tests were carried out using laboratory rearing of P. pentagona on 
potato tubers, kept in climatic chambers at different constant temperatures, 65-70 % R.U. and 
16 8 light-dark period. 

Field observations were made in infested peach orchards near Piacenza (northern Italy) 
and in Castrovillari (southern Italy). 

RESULTS 

In our laboratory P. pentagona, reared on potato tubers at 24 °C, needs 700 degree 
days to complete its life cycle while in the period between male emergence and c.awler 
hatching degree day sum is about 380. 

Differences with Benassy's values (about 600 degree days to obtain a new generation 
and about 350 degree days between male emergence and next generation crawler hatching), 
could be due to different food characteristics but also to the method adopted to define the 
beginning and end of life cycle. The life cycle length measured between oviposition and the 
next generation one can be different from that measured between crawler hatching of two 
following generations because when P. pentagona eggs are laid they contain embryos in 
various developmental stages (Tremblay, 1958). 

Laboratory-achieved values, indispensable to explain the relationship between 
temperature and developmental rate, need however to be compared and calibrated with field 
observations both because developmental rates estimated in a constant temperature 
environment differ from those recorded in a variable temperature one, and because food effects 
need to be evaluated, it being difficult to rear P. pentagona on peach in climatic chambers. 

Therefore, for a field verification of laboratory results and to get additional information 
about male flights, recorded with pheromone traps in Piacenza and in Castrovillari, 
observations on crawler presence in peach orchards were made. Data collected were then 
coupled with heat accumulations (Fig. I). 

The first generation crawler presence was recorded at about 200 degree-days starting 
from the 1 st of January. This happens in Piacenza more or less after the middle of May and in 
southern Italy about 15-20 days earlier. Males started emergence about 250 degree days later, 
that is during the first days of June in southern Italy and near the middle of June in northern 
Italy. 

-
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Fig. I. Phenology of P. pentagona and degree day accumulation 

The hatching of the second generation crawlers began approximately 500 degree days 
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later (middle ofJuly in southern Italy; end ofJuly in northern Italy). 
The interval, measured using degree-days, between a generation and the next one on 

average was about 800 degree days both in northern Italy, where 2 generation/year are 
recorded, and in southern Italy where 3 generation/year can be found. 

Also male emergence is greatly influenced by temperature. Using a procedure already 
adopted with Lobesia botrana (Cravedi & Mazzoni, 1994) male flight patterns, achieved using 
pheromone traps, were coupled with degree days. It was possible to establish a relationship 
between the percentage of males captured every day and the corresponding heat accumulation. 
This relationship is statistically significant both for the first and the second male flight 

To improve the degree-day approach and to develop a more accurate model more 
information is needed. 

For instance, in the period between crawler hatching and male emergence and then up 
to the next generation crawler hatching, very gradually, a lot of complex biological, anatomical 
and physiological phenomena take place. These are only partially known and above all 
information concerning their relationships with temperature is needed. 

Therefore we resolved to investigate thoroughly our knowledge about P. pentatona life 
history and its relationships with temperature. 

A first problem was the evaluation of the time needed to complete each stage. This 
parameter is basic to define both thermal threshold and developmental rate for each instar of 
the white peach scale. 

Concerning developmental rates, in literature a few data collected in field and in 
laboratory are available (for example: Benassy, 1958; Stimmel, 1982) but only Ball (1980) 
collected data in a constant temperature environment. 

However the true length of each stadia cannot be easily determined. To get over this 
problem some authors have considered altogether different stadia. For these reasons it is very 
difficult to use literature data to calculate developmental rates. 

In order to define with more precision the crossing moment from one stage to the next, 
that is when the moulting process is over, the events which occur during each moult were 
analysed. As the macroscopic exterior examination specimens was too approximate to 
determine the end of moult, observations on groups of individuals contemporary and reared at 
constant temperature, slide-mounted and observed by light microscope, were made. 

In these observations some anatomical and morphological characters, concerned with 
the development and the moulting, such as the detachment of the new cuticle from the old one 
or the renewal of stylets, were considered. 

The evolution in time of these characters was used as a developmental index and each 
examined specimen was so classified according to this index. 

That allows us to find with good precision, certainly better than only with an exterior 
morphological observation, day by day, the crossing moment to the next stadium and to 
establish the percentage of individuals which has reached one development stage. 

The preliminary analysis of the collected data show very clearly that developmental 
rates in P. pentagona populations have some variability, even if the insect is reared in 
controlled conditions, at constant temperature. 

This variability, among contemporary individuals, increases in time; so, while both most 
males and females moult from the first to the second stage in a few days, to reach the following 
stages most of the population needs a much longer time, and it is possible, for instance, to have 
at the same moment adult males and second instar larvae. This variability has led to examine a 
very great number of specimens: in total nearly I 0000 during a 30-day period, for a rearing at 
24 °C. For other rearings, at 21°C and 27°C, the observations are still in progress; at the 
moment nearly 2600 and 1 OOO individuals respectively have been checked. 
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A second field of interest has been the determination, in females, of anatomical and 
histological modifications occurring during the long period between the second moult and the 
start of egg laying. The practical meaning of this research is mainly in the necessity to precisely 
spray insecticide able to influence the insect reproductive mechanisms. 

Preliminary observations agree with other authors' data. In particular two phenomena 
appear clearly: 

a) P. pentagona embryonic development occurs partly inside mother's body;
b) the variability in the development between specimens is always very high, also in a

constant temperature environment.
This can give an interpretation of the great graduality in the appearing of the crawlers 

that can be recorded in natural environment. 

CONCLUSIONS 

These results, obtained with the data available at the moment can be improved by 
enlarging the investigations with rearings at different temperature. 

The determination of the parameters to create a developmental model, possibly 
demographic, is hard more observations to understand other aspects of the biology of the 
white peach scale are needed. Among the most important practical aspects there are: 

• the characterisation of the diapause break in overwintering females;
• the improvement in the knowledge of fecundation, of development of gonads and eggs

and of egg-laying patterns, both in laboratory conditions and in the field. In this case
the behaviour of overwintering females is very important;

• emergence pattern of crawlers;
• the distribution of natural mortality for each stage;

Some of these observations need also to be repeated at different temperatures and in
particular at the very high ones like those often recorded in summer. 

Reaching this knowledge is essential to increase the efficacy of the treatments in a 
strategy of integrated protection of the crop, allowing also the use of insecticides which act on 
processes such as the hormonal regulation of the development or the chitin deposition, but 
have to be applied in exact physiological moments. 
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ABSTRACT - A report is presented on recurrent exceptional outbreaks of the European earwig 
Forficula auricularia in recent years in various regions of Italy, affecting citrus, apricot and 
peach orchards and causing heavy damage to crops. 

Given the valuable auxiliary action exerted by this insect, when at normal density, over 
aphids and pear psyllae, the essential features of the life cycle of this species in orchards 
examined are outlined, and an indication of currently adopted criteria aimed at containing 
populations within non-harmful limits is provided. 

INTRODUCTION 

Over the last 8 years, many fruit-growing areas of Italy, Southern France and Belgium 
have been affected by a considerable increase in populations of the European earwig Forficula 
auricularia, a polyphagous, cosmopolitan species living in various environments. 

In addition, on account of its intense trophic activity, this species has been found to 
cause severe economic damage to citrus, apricot, peach and cherry crops every year. The first 
attacks occur in spring, when buds and tender shoots are devoured. 

Subsequently, from the colour change to the ripening stage, the earwig attacks the 
fruits, in particular on many varieties of apricot and nectarine. The percentage of fruit affected 
can be as high as 40% of the entire crop (Fassotte, 1990; Santini & Caroli, 1992; Lenfant & 
Sauphanor, 1992; Caroli et al., 1993 ). 

This extremely serious situation represents an unexpected development for fruit­
growers, since until recently there was little evidence to suggest that the species in question 
was particularly harmful. It was generally known only for its auxiliary action in aphid and pear 
psylla control. 

MATERIALS AND METHODS 

Our observations were carried out on orchards in central-northern Italy, where there 
was urgent need to fonnulate a strategy that would contain damage within tolerable limits 
while using reasonable means of intervention. To date, two strategies have been adopted: 

1. Preliminary redefinition of the life hystory and population dynamics of this species in the
agroecosystems examined, with identification, wherever possible, of causes inducing
recent outbreaks;

2. Elaboration of a provisional guided control strategy on the basis of biological data
gathered so far.
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RESULTS 

Results of investigations concerning point I provided a partial confinnation of 
previously available information. The species presents a univoltine cycle, with oviposition in 
soil in December-January. Eggs hatch in February-March, and post-embryonic development is 
completed from May onwards. 

Tree canopy colonization was found to take place from the beginning of spring to 
autumn. Colonization was sustained at the beginning by larvae ofllnd, Ilrd and IVth instar and 
by adults, and by adults alone when the season was more advanced. Two maximum density 
peaks were observed in June and October (cfr. Caroli, 1994). 

From an applied point of view, it was also interesting to note that at night-time the 
species can move rapidly on foot from one field to the next. This explains why fruit-trees 
previously free from infestation can suddenly be invaded by a large number of earwigs coming 
from adjacent infested areas. 

Investigation of factors that can reasonably be considered as predisposing orchards to 
the recent outbreaks has to date given no clear interpretation. However, it can be hypothesized 
that the set of circumstances described below, which are now standard practice in all modem 
orchard systems, constitute favorable conditions for outbreaks: 

• Uniform and constant density of vegetation, supported by numerous dead structures that
can serve as temporary shelters for the insects;

• Abundant nutrient availability (vegetable and animal) throughout the year;
• Presence of grass mulching as a crop management technique, leading to absence of ( or

infrequent) periodic removal of the uppennost soil layers in which this species goes
through the very delicate stage of reproduction;

o Drastic reduction or almost total absence of its habitual parasites and predators,as a
result of simplification of the specialized biocenose.

As far as point 2 is concerned, recent experience in chemical control of orchards in 
Central and Southern Italy suggests a provisional three-part guided control strategy. The main 
aspects of this strategy are as follows: 

1) Elimination, wherever possible, of the commonest diurnal earwig shelters found in close
contact with the canopy. In particular, it is imperative to carry out thorough stripping of
bark from any wooden support stakes;

2) Constant monitoring of earwig population dynamics in the above-ground part of trees, by
placing corrugated cardboard trap shelters on the trunk, as already suggested by other
Authors (cfr. Santini & Caroli, 1992; Sauphanor, 1992);

3) Preventive chemical treatment, to be carried out only at the onset of the first symptoms
of attack. Treatment must always be carried out during the evening, prior to the start of
earwig activity. If necessary, treatment may be carried out at two different phenologic
stages using different active ingredients, as outlined below.

a) The first treatment may be applied at the beginning of spring, in order to protect
citrus, apricot and plum buds and shoots. One of the following active ingredients can
be applied by atomization

CHLOROPYRIPHOS (Teria])°> (48.8 % a i.) 300 gr/hi. 

CHLOROPYRIPHOS-METYL 

AZINPHOS-METYL (Gusathion) 

(221 % a i.) 300 gr/hi. 

(25 % a i.) 250 gr/hi. 

01 
Use of this product on citrus fruit between January and April is not recommended. 



30 

b) At the end of spring, when fruits begin to change col or, treatment can be applied by
atomization at the first signs of attack affecting apricot and peach fruits, using:

DELT AMETRJNE (Decis) (2.8 % a.i) 100 gr/hi. 

This treatment can be repeated if necessary after 7 days. 

Prospects for the immediate future offer no easy solution, since it is not reasonable to 
recommend exclusive adoption of chemical control. Furthermore, it is unrealistic, at least in the 
short term, to rely on any intervention based on classical biological control. Therefore, at the 
present state of knowledge, one can only hope for early identification, synthesis and availability 
of an aggregation pheromone recently isolated by several French researchers in tibia! gland 
secretions of the species (cfr. Sauphanor, 1992). If sufficient quantities of this pheromone 
become available, it could be used in the field to potentiate the efficacy of appropriately placed 
trap-shelters. The latter devices could then be used more effectively as complementary means 
of control. 

CONCLUSIONS 

In conclusion there is by now incontrovertible evidence that these insects should be 
considered as potential pests in modern peach and above all apricot orchard systems 
throughout the whole of Italy. But it should not be forgotten that when these insects are 
contained within normal population levels, they exert a valuable control action over other 
serious phytophages. 

For this reason, in our view it will be possible to carry out more rational and effective 
interventions if efforts focus in particular on the attempt to acquire more precise knowledge of 
the environmental factors that have caused the recent outbreaks and the onset of attacks on 
fruit trees. Meanwhile, given the urgent need to protect fruit trees at risk, the only hope would 
appear to lie in integrating truly effective and massive trap-setting with chemical control 
measures. The latter should however be limited to really urgent cases. 
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italienne en particulier, etait attaquee de maniere plus precoce et plus sensible que Jes autres 
varietes. Cette derniere annee l'attaque a ete plus importante. Cela nous a done donne 
!'occasion d'effectuer Jes releves reportes dans le tableau 1 page suivante. D'autre part, a cette 
meme epoque ii s'est avere que Jes larves, dans leur cocon a l'abri des feuilles ravagees, etaient 
toujours plus agees dans le cas de la variete Montagnola. 

Tableau 1 :Degre d'infestation d'Archips rosanus (evaluation de 1 a 5) pour la periode fin avril / debut 
mai, de neuf variates de cerise 

Variete degre jour relatif de debut de 

d'infestation floraison 

Colafemina 1.9 +6 

Denisenova 1.0 +12 

Drooanova 0.5 +13

ICAP 44 0 +17 

Montagnola 2.75 0 

Karabadour 0 +3 

Roccarnonfina 1.50 +14

Stark Glorious Gold 0 +9

Stella 0.75 +3

Meme si la variete la plus attaquee s'avere etre la plus precoce a fleurir et si la plus 
tardive c'est a dire ICAP 44 n'est pas attaquee, ii semblerait qu'il n'existe pas de relation entre la 
date de floraison et l'attaque des ravageurs. II faut encore remarquer que la Montagna/a (a 
2,75), la Stark Glorious Gold (a 0) et la Droganova (a 0.5) sont placees sur des rangs 
contigus. 

Monosteira unicostata M.R.

Cet insecte n'a ete present que Jes deux dernieres annees. La premiere semaine de juin 
94 ii est apparu seulement sur la variete turque Haciomer karasi, avant de se propager deux 
semaines plus tard sur la Montagnola. A la suite d'un orage important, la Monosteira a disparu 
sans intervention humaine. II faut remarquer qu'il y a toujours eu une presence massive de cet 
insecte sur des amandiers situes aux alentours du verger. 

Generalement, Jes degats provoques par Monosteira sont plus importants pendant le 
mois d'Aofit. A cette epoque la differenciation des boutons floraux pour l'annee suivante est 
pratiquement achevee. Pour cette raison Jes degats rencontres sur Jes feuilles s'averent peu 
dangereux. 

Cela nous permet done de penser a l'eventualite de l'etude d'un seuil economique 
d'intervention. 

ACARIEN TETRANYQUES 

Cette annee 94, nous avons pfi observer pour la premiere fois Jes sympt6mes d'une 
infestation d'acarien localisee initialement sur la variete Montagnola greffee sur le Colt porte­
greffe qui a parfois montre des sympt6mes d'une irrigation insuffisante. 

Cette infestation a done debute sur cette variete, la premiere semaine de Juillet, pour se 
propager ensuite sur la meme variete mais cette fois-ci greffee sur Jes autres porte-greffes. Elle 
s'est etendue egalement sur Colafemina/Merisier et enfin, apres une semaine, sur Jes varietes 
Rocamonfina et Stark Glorious Gold pourtant eloignees des varietes citees precedemment 
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COLEOPTERE 

Les attaques du Petit Scolyte se sont localisees sur quelques arbres greffes sur Sainte

Lucie a cause de leur deperissement provoque par la desaffinite. Ces arbres souffrants de 
desaffinite ayant ete coupes puis substitues, le Petit Scolyte a disparu. 

Quant aux Capnodes, ils ne se sont interesses qu'aux arbres ayant rer,;u dans Jes 
premieres annees une irrigation uniquement dite de secours, done insuffisante. D'ailleurs, avec 
la mise en place du systeme d'irrigation localise, ces problemes de Capnodes ont disparu. 

MALADIES CRYPTOGAMIQUES 

Jusqu'ici nous n'avons eu aucun probleme avec ces maladies. Toutefois, compte tenu 
des "degats" provoques par la recolte mecanisee nous sommes intervenus avec des fongicides 
aussitot la recolte. 

CONCLUSIONS 

Dans les prochaines annees, notre intention est de poursuivre ces observations avec 
!'aide de collegues enthomologues, dans le but de confirmer ou non les resultats reportes ci 
dessus, cela pour diriger la Jutte integree en utilisant comme detecteurs les varietes citees. Si 
ceci s'averrait possible nous pourrions intervenir le plus rapidement possible des !'apparition 
des parasites. 
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NOTES ON THE BIOLOGY AND MONITORING OF 
CYDIA FUNEBRANA (TREITSCHKE) 

Istituto di Entomologia e Patologia Vegetale - Universita Cattolica de! S. Cuore 
Via Emilia Parmense, 84 - 29100 Piacenza- Italy 

SUMMARY - Research was carried out to define some aspects of the biology of Cydia 
funebrana (Treitschke) in northern Italy and the possibility of setting up reliable monitoring 
methods. The research was carried out for 5 years (1990-94) in Emilia Romagna, 2 years 
(1993-94) in Piemonte and in 1994 in Trentino-Alto Adige. 

Observations were conducted on pheromone trap catches and on different aspects of 
the biology of the tortricid: oviposition, boring of the larvae into the fruits, relationship 
between actual flight and catches recorded by traps. 

In the present work, the trap catches showed three distinct periods of activity of the 
males. The temporal connection between trap catches and oviposition has been pointed out: 
three periods of flight are followed by as many periods of oviposition and penetration of larvae; 
it is possible to state that, in northern Italy, 3 generations of C. fimebrana a year are present. 

Pheromone traps have proved to be an affordable tool for monitoring the moment of 
the flight but not for the level of infestation. Checking the oviposition of C. funebrana is 
practicable and this kind of survey gives precise information on the risk of damage. 

INTRODUCTION 

The cultivation of plum in Italy since 1975 has undergone a reduction in the area, but a 
steady increase of specialized plum orchards is to be recorded. Emilia Romagna ( 4456 ha) and 
Campania (3314 ha) are the leading regions in area and total production, while Trentino, 
Abruzzo and Emilia Romagna have the highest specific yelds (over 500 q/ha). Specialized 
cultivation has stressed the need for surveillance of specific pests (ISTAT, 1992). 

Among the insects potentially infesting the crop, only few are really dangerous and 
require control practices. The tortricid Cydia funebrana (Treitschke) is generally regarded as 
the key pest (Balachowsky, 1966; Deseo, 1977; Charmillot, 1979; Baggiolini & Delley, 1976; 
Sziraki, 1984). The species is present in the palearctic region and most of the authors have 
reported two generations a year: a third generation is possible in southern areas, but there are 
still scarce indications on this. 

In Italy, the fight against C. funebrana is based on larvicide products applied when 
pheromone trap catches are abundant. An economic threshold is not yet defined, but at present 
a treatment is suggested when 10 males per trap per week are caught. 

The results achieved in this way are not satisfactory: the mobility of the males and the 
different fecundity of the females make the pheromone trap catches scarcely affordable. 

For the reasons above, research was started to define some aspects of the biology of 
the tortricid in northern Italy and the possibility of setting up reliable monitoring methods. 
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MA TE RIALS AND METHODS 

The research was carried out for 5 years in Emilia Romagna, Piemonte and Trentino­
Alto Adige. In some orchards pheromone traps for monitoring males were placed; when the 
level of catches was high observations on different aspects of the biology were conducted: 
oviposition, boring of the larvae into the fruits; the relationship between actual flight and 
catches recorded by traps. 

PHEROMONE 1RAPS. 

Wing traps "Traptest" (ISAGRO) and delta traps (1.N.R.A.- France) were placed in 2-3 
orchards every year. Both of them were baited with a synthetic blend in which the main 
component was Z-8-12ac. The traps were checked 1-3 times a week, more frequently where 
observations on the biology were performed. 

OVlPOSITION AND DAMAGE. 

Oviposition and trend of damages were recorded in 1990 (I orchard) 1992 (1) 1993 (2) 
and 1994 (3). In each orchard some trees oflate ripening cultivar were chosen and a number of 
branches labelled; the trees received no chemical treatment during the season. All the fruits 
present on the labelled branches were checked at 2-7 day intervals, recording and signing the 
presence of newly laid eggs and penetrations. In 1994 ovipositions and damages were recorded 
separately. 

RESULTS 

PHEROMONE 1RAPS. 

The traps gave quite different figures of flight in the different orchards. Where the 
amount of catches are higher, three distinct peaks are evident; some examples are reported in 
fig. 1. 

Azienda Cagna (RE) 1991 Azienda Vaccari (RE) 1992 

30 

f 
20 

I . ,:f s:tszj:m 

Fig. 1 - Typical examples of flight patterns of Cydia funebrana recorded with pheromone traps 

0VIP0SITION AND DAMAGE. 

In the first years it was difficult to find orchards where the activity of the pest was 
important enough to make valid observations on its biology. After the first results achieved in 
1990 and 1992, in the following years some heavily infested orchards were located. 

Oviposition showed a three-peak pattern, well correlated to the pattern of pheromone 
trap catches (fig. 2). 

The penetration of the larvae into the fruits were always recorded some days after 
oviposition. In June and July 1990 and 1992 the fate of two samples of eggs was investigated: 
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respectively, 91.7% and 60.5% of hatched eggs has been followed by fiuit boring. 
With regards to the incubation period, in 1990 all the eggs hatched within a 6 day 

period starting from the day in which they had been recorded. 
In 1992 half of the eggs ( 51 . 8 % ) hatched between 2 and 4 days from recovering date, 

while 80.2% less than 7 days. It was not possible to determine the fate of all the marked eggs 
because of the falling of a certain number of fruits during the period of the observations. A 
very low amount of the eggs aborted (3.7%) while the remainder hatched, 60.5% of them 
followed by a penetration of the larva into the fiuit. 

Dro (TN) -1994 
10% ...--------------------------, 

8% +-----r-=-----:-:-:-:-:--::-,---------------11---l
D eggs/100 fruits 

6% +------------------------;

4% +-------------------------1 

0% .J:::::__.......::��::::;::::::::;:..._-,-_��-�--=:::;::::...._-,-_��r-�--l

03-mag 17-mag 07-giu 21-giu 05-lug 19-lug 02-ago

Fig. 2 - Pattern of oviposition of C. funebrana in the province of Trento 

CONSIDERATIONS AND CONCLUSIONS 

16-ago

The majority of the authors report C. funebrana as bivoltine. In the absence of original 
data referring to northern Italy, often the situation is assimilated to the one reported in 
Switzerland. Viggiani and Cancellara (1975), in Campania, recorded three peaks in the flight 
pattern, the first at half of May, the second one at the end ofJune-July and the third one in the 
first half of August. 

In the present work, the trap catches showed three distinct periods of activity of the 
males. The peaks are recorded in different moments, in relation to the different years as well as 
the different stations. In general the amount of catches has shown an increase in the late 
season. The periods of flight of the adults from infested fruits were related with the indications 
of pheromone traps. 

The temporal connection between trap catches and oviposition has been pointed out. 
The periodic samplings on the fruits have shown that the three periods of flight are followed by 
as many periods of oviposition and penetration of larvae; it is possible to state that, in northern 
Italy, 3 generations a year of C. funehrana are present. 

Penetrations of the larvae of C. jimebrana into fruits took place from 60. 5% to 91 % of 
hatched eggs 4-6 days, rarely more, after oviposition. 
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Pheromone traps has proved to be an affordable tool for monitoring the moment of the 
flight but not for the level of infestation. Checking the oviposition is, for C. fimehrana, 
practicable and this kind of survey gives precise information on the risk of damage. 

Further studies will point out other aspects of the biology, such as diapause and winter 
mortality, that play a fundamental role in forecasting infestations of the following year. 
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APRICOT PESTS IN ITALY 

Istituto di Entomologia e Patologia Vegetale - Universita Cattolica de! S. Cuore 
Via Emilia Parmense, 84 - 29100 Piacenza- Italy 

ABSTRACT - The main pests of apricot in Italy are reviewed. The key-pest is Anarsia /ineate/la 
Zeller, while other Lepidopterous species are occasionally dangerous. In southern areas 
Tephritid fly Ceratitis capitata and in non-irrigated orchards the Buprestid Capnodis 
tenebrionis (L.) often cause damages. Gall-inducing Nematodes cause problems in stock 
plants. 

INTRODUCTION 

The apricot is widespread in a very large geographic area with a great number of 
varieties suitable for different climatic conditions. The most important European countries in 
apricot production are Spain, Italy, France and Greece (Tab. 1) (FAO, 1992). 

Table 1 -Apricot production in Europe (1000 metric ton) (FAO yearbook, vol. 4b, 1992) 

1979-81 1992 

Europe 602 786 

France 73 159 

Greece 101 95 

Hungary 44 35 

Italy 103 175 

Spain 147 193 

Switzerland 24 28 

In Italy nearly 250-300 varieties are known and they are grown mainly locally. Only 16 
varieties are present in 3 provinces, while the others are interesting in small areas. 

The Italian regions where mainly apricot tree crop is economically important are: 
Campania, Emilia-Romagna and Basilicata. Sicily and Piedmont are quite important for their 
productions (Tab 2) (ISTAT, 1994). 

Table 2-Surface (ha) and production (metric ton) of Apricots in Italy (1993) (ISTAT, 1994) 

ha metric ton 

Piemonte 1116 5 
Emilia-Romagna 4267 37 
Campania 5313 74 
Basilicata 1400 21 
Sicilia 861 10 
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Apricot productions are important for fresh use and industrial transformation. Some 
industries which produce apricot juice for baby-food want fruits with very low pesticides 
residues, so the attention paid to integrated protection of apricot orchards in some European 
growing areas is increasing. 

The heterogeneous characteristics of varieties and the great climatic change contribute 
to increase the number of pests which can develop on apricot with different injurious power. 

APRICOT PESTS 

The list in table 3 includes Arthropods whose presence was reported in Italy and which 
in some situations developed causing real infestations. Also other insects and mites can develop 
on apricot trees and sometimes become important. 

Table 3 -Arthropods causing damages on Apricot in Italy. 

Dermaptera Forficu/a so. 

Rinchota 

Aphids Myzus persicae 
Hya/opterus pruni 

Scale insects Eu/ecanium corni 
Eulecanium persicae 
Parlatoria oleae

Pseudaulacaspis pentagona 
Quadraspidiotus perniciosus 

Lepidoptera Anarsia #neatel/a 
Recurvaria nanel/a 
Argyrotaenia pufchellana 
Cydia molesta 
Archips rosanus 

Operophthera brumata 
Orgyia antiqua 
Gastropacha quercifolia 
Phyllonorycter cerasicole/lus 

Diptera Ceratitis capitata 

Coleoptera Rynchites baechus 
Capnodis tenebrionis 
Phyl/obius spp. 
Polydrosus spp. 
Rugu/oscolytus rugu/osus 
Anisandrus dispar 

Mites Bryobria rubrioculus 
Panonychus ulmi 
Tetranychus urticae 

Nematodes Meloidogyne incognita 
Pratylenchus vufnus 

DERMAPTERA 

In the last few years in many Italian regions damages by earwigs were found. These 
economically important phenomena have occurred for peaches and citruses, too (Santini & 
Caroli, 1992; Caroli et al., 1993). 
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Rl:NCHOTA 

With regard to aphids, numerous species have trees of the genus Prunus as primary 
host, but a clear difference in preference occurs. Only Myzus persicae Sulz. and Hyalopterus 
amygdali (BI) sometimes cause infestations to apricot, but they are not phytosanitarily 
important. The importance of aphids however is great for the diffusion of Sharka virus. In Italy 
regional decree for the obligatory defence which includes prevention provisions and the ridding 
of trees with symptoms, has been issued. 

Particular attention is paid to the checking of nursery materials. 
Among the scale insects, Quadraspidiotus perniciosus rarely infests apricot; while 

Eulecanium spp., which produces a lot of honeydew, multiplies in some orchards. 

LEPIDOPTERA 

The most dangerous species is Anarsia lineatella Zeller (Gelechiidae) and treatments 
for its control are often necessary. The presence of A. lineatella can be observed by specific 
pheromone traps, but their practical use is not very common. Data of captures in peach 
orchards are generally used as reference. In fact the attention paid for apricot trees is smaller, 
as the phytosanitary situation is simpler. 

Also another Gelechiidae, Recurvaria nanella (Den. & Schiff), can cause great 
damage to shoots in spring. 

The eggs of the only generation in the year hatch in summer and the young larvae are 
leafininers. Immature larvae overwinter and in spring they initially eat internal parts of buds and 
then of shoots, but without entering as Anarsia lineatella does. 

R. nanella attack is typical, as larvae gather the apical leaves of the shoot with silk,
preventing them from developing normally. Attacked shoots have a characteristic shape 
because of the curved aspect of apical leaves. Larvae can also mine fruits under the skin, but 
this kind of damage is rarely economically important. 

Also some Tortricidae, which cause fruit surface erosions, are often harmful. The most 
common species are Archips rosana (L.) and Argyrotaenia pulchellana (Hw.) which also 
attack other fruit trees. Chemical control is necessary in many cases. 

Operophtera brumata (L) is quite widespread, especially in hilly regions; its larvae 
hatch in spring from overwintering eggs and eat away blossoms, leaves and fruits, too. 

Monitoring of larvae is necessary from the period when buds open till about 15 days 
after flowering. 

In some areas of Northern Italy Hyphantria cunea Drury, very polyphagous species 
dangerous to many tree plants, can cause defoliations, generally at the edge of the orchards. 

Quite serious attacks by the leafminer Phyllonrycter cerasicolellus (HS.) occur 
sometimes on apricot, but its parasitization is generally high. 

COLEOPTERA 

In southern regions where irrigation cannot be done, heavy problems of Capnodis 
tenebrionis (L) (Buprestidae) can arise and influence a lot the possibility of growing apricot 
trees. 

D!PTERA 

The Mediterranean fruit fly, Ceratitis capitata Wied., is a problem only in Southern 
areas, but most of the varieties grown mature early and are not attacked. 

MITES 

Also some species of Tetranychid mites can develop on apricot trees, but they rarely 
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find good conditions to cause real infestations. The situation seems very different from those in 
other apricot-growing areas. For instance in Peloponnese, Greece, Tetranychid mites are one 
of the most important problems for apricot cultivation. 
NEMATODES 

The apricot tree is attacked by nematodes (Meloidogyne spp.) which cause galls 
especially in nurseries. 

Resistant root stocks (peach) are recommended in the case of soils with nematode 

CONCLUSIONS 

The observations point out the heterogeneity of phytosanitary situations and the 
necessity of experience in different areas. 

Pest control in apricot plants in Emilia-Romagna is based on the suggestions for 
Integrated production shown in table 4 (Regione Emilia-Romagna, 1990, 1991,1992). 

The drawing up of Guidelines of protection or of integrated production can begin only 
after a good knowledge of the different situations of growing and defence. 

Table 4 - Thresholds and treatments for apricot pests as suggested by Emilia-Romagna Guidelines for 
Integrated production 

Pest Threshold Active inaredients Notes 

Pests Threshold: 7 catches per trap in Phosalone * Not to be used more than
Anarsia lineatella a week; 10 catches per trap in 2 Diazinon once.

week Azinphos methyl • 
Carbarvl' 

Quadrasnidiotus nerniciosus Calcium oolisulohides 

Recurvaria, Operophthera; Damages are quite rare. Contact Azinphos methyl Only one treatment is 
T ortricid moths the assistance service Aceohate sufficient 

Nematodes The apricot tree is very 
(Meloidogyne spp.) susceptible to the attacks of 

nematodes which produce galls 
in the nursery. Buy certified 
plants, check the health situation 
of roots and avoid following 
growing on the same soil. If 
nematodes are present use 
resistant oeach rootstocks. 
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0/LBISROP Reunion du Groupe de Travail "Protection integree en vergers de fruit a noyau" 
Nimes (France) 6-8 Septembre 1994 

APPROCHE DE LA PROTECTION RAISONNEE 

EN VERGERS DE PRUNIERS D'ENTE 

CARLOTD. 

Bureau National Interprofessionnel du Pruneau (BJ.P) 
B.P.130 - 2, Rue des Magnolias 
47303 Villeneuve sur Lot Cedex - France 

RESUME - Possibilites de lutte apportees par la Protection Raisonnee sur les principales 
maladies et ravageurs du Prunier d'Ente. Comparaison avec la Jutte classique. 

INTRODUCTION 

II faut preciser que la prune d'Ente est un fruit reserve au sechage, pour la 
transformation en pruneau. 
Sur environ 200.000 tonnes de prunes produites en France, la prune d'Ente represente 75 %. 
La production potentielle de pruneau est de SO.OOO tonnes pour un rendement au sechage de 
3/1. 

En France, le nombre d'hectares est de 13.500 dont 10.100 en production. Leur 
exploitation est assuree par 3.200 Pruniculteurs. La zone de production se situe en Lot-et­
Garonne et dans Jes departements limitrophes, Gers, Gironde, Dordogne, Lot, Tarn-et­
Garonne. Depuis 10 ans la culture s'est etendue au Sud-Est et a la Corse. 

Des les annees 70, le B.LP a travaille tres etroitement, en liaison avec Jes Services de la 
Protection des Vegetaux, Jes methodes pouvant etre adaptees a la Protection Raisonnee du 
verger de pruniers d'ente ainsi que Jes possibilites d'application pratique. 

PROTECTION RAISONNEE DU VERGER DE PRUNIERS D'ENTE 

II est important de preciser que la mise en application du concept de Protection 
Raisonnee sur le prunier d'Ente, culture implantee depuis plusieurs siecles dans le Sud-Quest, 
est delicate dans la mesure ou Jes producteurs restent tres attaches aux methodes 
traditionnelles. 

II faut aussi signaler que la surface moyenne des parcelles de pruniers d'Ente est 
relativement faible et assez morcelee, ce qui necessite de multiplier Jes observations. 

PRINCIPAUX PROBLEMES RENCONTRES SUR PRUNIERS D'ENTE 

I - MALADIES. 
A - Monilia sur fleurs (M. laxa) 

En Jutte classique, deux interventions sont preconisees a des stades phenologiques 
precis 

- 20 % de boutons blancs,
- 20 % de fleurs ouvertes,
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En Protection Raisonnee, une seule application a 20 % de fleurs ouvertes peut etre 
suffisante a la condition que Jes arbres soient propres, c'est-a-dire non porteurs de momies ni 
de chancres a monilia sur les rameaux. Les conditions climatiques doivent aussi etre tres 
favorables, c'est-a-dire pas de pluies ou de fortes hygrometries au moment de la floraison. 

Produits utilises : Pyrifenox, triadimenol, bitertanol, cyproconazole etc .. 

B - Monilia sur Fruits (M /axa etfructigena) 
En lutte classique on realise trois applications a compter du debut de la veraison. 

En Protection Raisonnee, Jes traitements ne sont appliques qu'en fonction de la 
climatologie generale ou locale et des risques lies au verger : presence de momies, de chancres, 
risques apres une grele, eclatements suite a des orages locaux etc .. 

Produits utilises : Iprodione, triadimenol 

C - Rouille (Tranzschelia pruni- spinosae) 
En lutte classique trois applications sont preconisees 
- Fin Avril-debut Mai,
- Vers le 15 Juin,
- Vers le 15 Juillet,
Les deux premieres interventions sont realisees avec du mancozebe, celle de Juillet avec

du cyproconazole. 
En Protection Raisonnee, Jes deux premieres applications restent systematiques, celle 

de Juillet reste liee aux conditions climatiques. 

II - RA VAGEURS. 
1 - ACARIENS ROUGES (P. ulmi) 

En regle generale, Jes acariens rouges ne sont pas frequents sur pruniers d'Ente. Les 
attaques sont dans la majorite des cas assez tardives. Elles apparaissent fin Juillet ou en Aout a 
l'approche de la recolte, principalement dans les vergers recevant de fortes doses d'azote et 
d'eau ou des insecticides nuisibles a la faune auxiliaire. 

Controles: 
a. Observation hivernale sur I 00 bourgeons situes sur des bois de 2 ans : Un

traitement est a envisager des le printemps si 60 % des bourgeons presentent
plus de 10 oeufs.

b. Les controles de printemps et d'ete sont effectues sur 100 feuilles de la base des
pousses de l'annee, prelevees a raison de 2 feuilles sur 50 arbres.

Une intervention est effectuee si 50 % des feuilles au moins sont occupees par une 
forme mobile. 

Dans le cas ou l'on fait un denombrement de N californicus, le seuil d'intervention est 
porte a 80 % de feuilles occupees par une forme mobile si, plus de 30 % des feuilles sont 
occupees par Ncalifornicus. 

Produits utilises : Clofentezine, hexythiazox, propargite. 

2 - PUCERONS VERTS. 
On rencontre sur pruniers d'Ente presque exclusivement Brachycaudus helichrysi. 
Deux possibilites 

• Soit une intervention systematique, precoce, avec de l'oleoparathion au stade
C3, dans les vergers habituellement touches. Les auxiliaires ne sont pas encore
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actifs a cette epoque. Cette intervention peut aussi etre faite, dans certains cas, 
avec une pyrethrinoide plus une huile blanche. 

• Soit une intervention de rattrapage avec du vamidothion. Dans ce cas, on ne
traite que Jes arbres presentant des foyers et ceux situes autour.

3 - CARPOCAPSE (C. funebrana) 
II est a noter que, sur le prunier d'Ente, Jes degil.ts de carpocapse sont aussi importants 

en premiere generation qu'en seconde generation. 

Etudes en cours 
Le piegeage sexuel du carpocapse est largement pratique depuis plus de 5 ans. 
Cependant, avec Jes capsules classiques, normalement dosees, ii est possible d'avoir une 

idee du debut de vol et de son amplitude, mais on ne peut avoir une idee precise des risques de 
degil.ts. 

Plusieurs Etudes sont en cours au niveau des Services de la Protection des Vegetaux 
d'Aquitaine et de Midi-Pyrenees. Elles mettent en oeuvre des capsules mini-dosees (N/10) qui 
permettent de donner une meilleure idee du risque. 

Ces Etudes demandent cependant d'etre encore poursuivies sur une ou deux annees. 

Les seuils retenus pourraient etre: 
• Pour la prune de table, de 30 prises sur trois releves successifs avec utilisation de

fenoxycarbe en premiere generation et de pyrethrinoides sur la seconde generation.
• Pour la prune d'Ente, de 50 prises sur trois releves successifs. Avec cette methode, le

taux de penetration sur fruits a la recolte pourrait etre d'environ 1 a 2 %.

Produits utilises : Fenoxycarbe et phosalone. 

II faut signaler que des essais realises avec le Bac;f/us thuringiensis n'ont pas donne de 
resultats significatifs. Cela pourrait etre essentiellement du au comportement de la larve de 
carpocapse qui n'ingere pas Jes premieres bouchees !ors de sa penetration dans le fruit 

La conji,sion sexuel/e a ete testee deux annees de suite, avec succes, dans un verger de 
pruniers d'Ente mene en culture biologique. Les taux d'infestation etaient, dans ce cas, de 10 % 
de penetrations dans Jes temoins. D'autres essais, menes en 1993 et 1994 dans le meme verger, 
mais avec des taux de penetrations de 37 % dans la parcelle temoin se sont reveles etre peu 
probants. 

II est a signaler que la pheromone utilisee etait celle employee en vergers de pechers sur 
Cydia moles/a. Son efficacite sur le carpocapse des prunes semble tres liee a la "pression" du 
ravageur. II est a noter qu'il n'y a jamais eu de piegeage de carpocapse dans Jes pieges 
classiques places dans Jes parcelles confusees. 

Traitements classiques. 
En !'absence d'une methode eprouvee, le premier traitement de lutte contre le 

carpocapse des prunes est effectue a un stade precis qui est celui de la chute des collerettes. Le 
produit utilise est le fenoxycarbe. Ce traitement peut etre eventuellement repete apres une 
pluviometrie excessive et dans le cas ou les collerettes ne tombent pas assez rapidement. 

Un traitement est effectue sur la seconde generation avant le debut du second vol. 
Cette intervention se situe vers le 15-20 Juin. La remanence du fenoxycarbe est suffisante pour 
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qu'il n'y ait pas d'autres interventions avant la recolte. 

ID - AUTRES RA VA GE URS ET MALADIES 

Certains autres ravageurs peuvent aussi occasionner des dornmages aux pruniers : 
Nous pouvons citer Jes cochenilles rouges du poirier, la capua, l'hoplocampe, Jes 

phytoptes libres, l'acalitus phloeocoptes, Jes chenilles defoliatrices etc .. 

Dans Jes regions du Sud-Est et en Corse, Jes capnodes, Jes cetoines, la mouche 
mediterraneenne posent des problemes sur pruniers d'Ente. 

La tavelure ou la maladie des pochettes ne provoquent que tres rarement des degiits. 
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ABSTRACT - Phytosanitary situation of peach tree in Calabria (South Italy) with particular 
reference to the Plane of Sibari is pointed out. 

Integrated pest manegement strategies for the most important phytophaga and 
cryptogamic diseases of peach tree such as Cydia molesta (Busck), Anarsia lineatella Zeller, 
Pseudaulacaspis pentagona (Targioni Tozzetti), Quadraspidiotus perniciosus (Comstock), 
Ceratitis capitata, Empoasca decedens, Frankliniella occidentalis (Pergande) and oidium 
(Sphaerotheca pannosa) are pointed out. 

Besides a computerized system for the recording and the elaboration of captures, 
infestation degree and meteorological data is reported. 

!NTRODUCTION 

OSAS Ortofrutticola Co-operative Society was established on 02/09/1962 ( 14 
members). Now, in 1994, there are 81 members; one of these is a co-operative society of251 
citrus fruit growers. The peach tree orchard area is 1.237 ha. 

The technical office of horto-fruit department has this organization: a co-ordinator 
responsible for the technical office of horto-fruit department of the Associaiione Produttori 
APOA SIBARIT; 7 advisory service technicians and 2 farm technical managers and 17 
collaborators (farm technicians). 

The technical manager, advisory technicians and farm technicians usually meet in the 
cooperative centre at least once a weeek. They talk about the agronomical and phytosanitary 
situation of several orchards and so decide the necessary interventions. Also technical 
managers of the associated farms attend these meetings. 

INTEGRATED PEST MANAGEMENT 

In 1988 the Cooperative Society started an experimental integrated pest management 
program for the most important peach pests. Since the beginning Cooperative Society has had 
the economic collaboration ofRegione Calabria to purchase several pieces of equipment. 

In 1989 the applied stage of the program started in a larger area and from 1990 the 
program was applied in all the Cooperative peach growing area (Fig. 1 ). 

Since 1989 in the peach orchards it has been possible to avoid two and sometimes three 
treatments with organo-phosphorous insecticides provided in the classic periodic pest 
management program (about 50% of total treatments with insecticides for the early ripening 
cultivar and 30% for the late ripening ones). 
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MONITORING OF ORIENTAL FRUIT MOTH, CYDIA AIOLESTA (BUSCK), AND PEACH TWIG BORER, 
AA'.-1R,\1A. LIXE-J.TELL� ZELLER 

• installation of sex traps in the first decade of April;
• weekly monitoring of traps, shoots and fruits until the harvest time;
• weekly monitoring of a lower number of traps and shoots from the harvest until the

middle of September to get information about moth generations.

As regards the monitorings made in the two periods April-May 1988-89-90 and 1991-
93-94, the average level of captures was mostly lower than the intervention threshold.
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Fig. 1 -Application of 1PM program in OSAS orchards: surface involved and no. of traps. 

Pest management 
a) usually there are not specific treatments against first generation larvae;
b) the program applied against second and subsequent generation larvae is the following:

• specific treatments are not necessary for the very early ripening cultivar (such as
Springcrest, Maycrest, Armking, Springlady) that represent 31 % of the peach orchards
ofOSAS;

• usually one or two treatments are necessary for the middle-late ripening cultivar. These
treatments start after 4-7 days from the crossing of 10 captures/trap/week threshold;

c) application of mating disruption technique to cultivar not damaged by Frankliniella
occidentalis (Pergande) and Ceratitis capitata (5 ha in 1990-91 and about 16 ha in 1994)

Tests for pheromone applications in mating disruption to control C. molesta and A. 
lineatella were carried out in 1990 and 1991 in the Plane of Sibari; their aim was to extend 
pheromone use in southern environment (Cravedi et al., 1992). 

Pheromone dispensers were applied in 2 peach orchards of middle-late ripening 
cultivar, on a surface of about 5 ha. Results achieved were positive. This method has shown 
these advantages: a low environmental impact; no toxicity for the operators; reduction of 
pesticide residues on fruits; continuous protection of the plant during the whole vegetative 
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period. On the other hand there are some disadvantages such as: no control of C. capitata in 
late ripening peaches and nectarines, no control of F. occidenta/is in nectarines and the high 
cost. 

MONITORING OF SCALE INSECTS 

Scale insects are a serious obstacle to integrated pest management diffusion if they are not 
adequately controlled. 

Pseudaulacaspis pentagona (Targioni Tozzetti) 
• samplings in peach orchards in winter to establish the infestation level;
• periodic control of orchards to detect crawlers emergence and settling;
o installation of pheromone traps in May for monitoring male flights.

Pest management in infested orchards 
a) use of barium polysulphide against overwintering females;
b) against first generation crawlers (first 10 days of May):

o one treatment with chlorpyriphos-metyl for the early ripening cultivar;
o two treatments, first with parathion and chlorpyriphos-metyl a week later, for the late

ripening cultivar if a large infestation is present;
c) against third generation crawlers (in September): one or two treatments using petroleum oils
(white oil at 1 % ) or parathion if a heavy infestation is present.

Quadraspidiotus perniciosus 
This species is clearly more harmful than P. pentagona if not adequately controlled in winter. 

Pest management in infested orchards 
o use of barium polysulphide at pink buds stage (resolutive treatment) or 
o use of white oil {3-4%) in winter (partial results).

MONITORING OF CER411T!S CAP/TATA 

• installation of yellow traps with trimedlure in June;
• frequent trap control to detect the presence of flies;
• it is possible to delay or to avoid the treatments if there are no captures and/or if fruits

are not susceptible;
e with correct treatments it is possible to reduce their number considering the ripening 

time of the cultivar and considering that the insect is very dangerous from fruit colour 
change to harvest. There is the need for one treatment with trichlorphon in this period. 

E\JPOASCA DECEDENS 

It represents a serious obstacle to the young plants' growth from the end of April to the 
end of September. 

Attacks of E. decedens are not important for grown-up plants and so there is no need 
for specific treatments. In this case plant sensitivity can be reduced using agronomical 
techniques (fertilization and irrigation). 

MONITORING OF FRANKLIN/ELLA OCC!DENTALIS 

F. occidentalis is a serious problem because it damages peach and nectarine fruit near
and especially during the harvest. 

Further information about F. occidentalis are given in the specific paper in this 
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bullettin. 

CRYPTOOAMIC DISEASES MANAGEMENT 

As OSAS orchards are in a prevalently dry and windy zone, Sphaeroteca pannosa 
represents the most important disease and causes serious management problems to the 
sensitive cultivar (expecially nectarines and industry peaches). The most dangerous period 
starts from the petals falling to the end of June and again in September. 

Precautionary treatments are very important to avoid the fungus attack on the fruit with 
irreparable damages. Usually treatments with triazolic active ingredients start at petal falling: 
two or three treatments for nectarines and industry peaches and one for peach. 

NOTE 

During recent years many analyses of pesticide residues have been regularly carried out 
by authorized laboratories with the following results: 

" in most cases the level of residue was lower than 50% of the maximum residue level 
permitted by the Italian laws. 

• total absence of residue in the fruit of some early ripening cultivar.

PERSPECTIVES 

In 1994 there is an increase of computer use in order to manage captures and 
infestation data. Also palmar computer ("palm top") arranged for optical reading of bar codes 
applied on sex traps are used. The traps are installed in 5 macrozones totally divided into 16 
homogeneous areas. 

The subdivision of territory into macrozones and into rnicroclimatic homogeneous areas 
and the following elaboration of captures, infestation degree and meteorological data which are 
available in every macrozone, could allow the reduction of the number of traps required for a 
right monitoring of pests mentioned above. 

Notwithstanding the high costs there will be good prospects for the mating disruption 
technique used for peach cultivar which are not very sensitive to F. occidentalis attacks and 
which are middle-late ripening. In fact although these cultivar need a treatment against C. 
capitata, it is possible however to avoid the chemical interventions against the second, third 
and sometimes fourth generation larvae of C. mo/esta. 

In 1994 the Co-operative Society began the installation of a laboratory for the analysis 
of pesticide residues. This laboratory will be able to operate by the spring of 1995. 
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ABSTRACT - The "Regional project 1986-1990 for the diffusion of integrated pest management 
in orchards and vineyards", and the Regional Crop Advisory Service created on the basis of 
this first experience, involved, in 1993, a total area of approximately 15,400 hectares of fruit 
orchards (7,659 of stone fruit orchards), covering over 5,000 farms. 

The project, launched in 1973, involved, in 1993, 140 technicians who are occupied in 
integrated production (with particular reference to pest management) of fruit orchards and 
involved with training agricultural workers. These technicians are employed by producers' 
organizations with financial contributions from the Regione Emilia-Romagna. Scientific aid to 
the project is supplied by regional bodies and university institutes. So far, the application of 
integrated pest management has brought about a 30% reduction in the number of treatments, 
quantities of pesticides used and costs. 

The project aims to involve approximately 50% of the fruit-growing farms in Emilia­
Romagna by improving technicians' activity and by setting up a quality trade-mark to promote 
the produce of farms practicing integrated production methods. The text provides details of 
methods used for integrated pest management and other agronomic nethods applied in peach 
orchards and some of the results obtained. 

INTRODUCTION 

The Regione Emilia-Romagna (RER) is one of the leading areas for fruit cultivation in 
Italy. The productive surface under fruit crops is of 87,800 hectars, mainly peaches, apples and 
pears (34, 14 and 25,000 hectars respectively) 

This Region was one of the first in Italy to notice the danger connected with the 
overuse of pesticides and fertilizers, and made the first attempts to find alternative solutions 
which could be adopted on a fairly large scale. RER undertook the promotion of the integrated 
pest management (1PM) methods and, after a period of preliminary testing of sampling and 
monitoring methods, economic thresholds and chemical products ( 1973-1979) began, in 1980, 
a demonstration phase to put these methods into practice. 
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REGIONAL PROJECT 1986-1990 AND THE REGIONAL CROP ADVISORY SERVICE 

In the light of the results obtained and technical developments which took place during 
1980-1985, these activities continued initially in the form of the "Regional project 1986-1990 
for the diffusion of integrated pest management in orchards and vineyards" ("Progetto 
regionale 1986-1990 per la diffusione delle metodologie di lotta integrata alle awersita <lei 
fruttiferi e della vite"). 

Then it became the official "Regional Crop Advisory Service" ("Servizio Assistenza 
tecnica alle coltivazioni") and the techniques applied involved also fertilization and all the other 
main agronomic techniques in order to follow the principles of integrated production (IP) 
(IOBC, 1993). 

This service involved, in 1993, approximately, a total area of 15,400 hectares of fruit 
orchards (7,659 of stone fruits), covering over 5;000 farms (see table 1). 

Table 1. Productive surface under stone fruit orchards (regional and under IP - 1993) 

CROP REG. SURFACE (HA) IP SURFACE (HA) %IP 

Acricot 3,249 433 13.3% 

Cherry 2,622 108 4.0% 

Peach & Nectar. 34,341 6,564 19.1% 

Plum 4,008 554 13.8% 

TOTAL 44,220 7,659 17.3% 

At present (1994), IP is practiced on all the main fruit crops (stone fruit, pome fruit, 
kiwi and kaki), grapevines and also on the main arable and vegetables crops (protected and 
open field). 

The farms involved in the service are assisted by 140 technicians employed, through 
contributions from RER, by producers' associations. The contribution from RER is about 40% 
of the costs. These technicians are responsible for the application of regional guidelines for 
integrated production in the farms assisted, and for running training activities aimed to make 
them as self-sufficient as possible in integrated production (pest management, fertilization, 
irrigation and the other main agronomy techniques). 

12 other technicians work as coordinators and are responsible for training activities of 
newly employed technicians and for drawing up weekly bulletins which are recorded on 
telephone answering machines and publicized in the local TV network, newspaper and by 
videotex. 

The farms are visited once a week or once every two weeks, according to their degree 
of autonomy and all the data about the methods applied are noted. On pilot farms (about 1,300 
fruit orchards) the methods applied and the sampling results are also noted on appropriate 
forms and data are then collected and processed by means ofa computer network. The same 
network distributes meteorological and weather forecasting data collected and processed by 
the Regional Meteorological Service (40 automatic stations). A specific software permits these 
data to be processed by forecasting models. 

Scientific support is provided by regional bodies (Regional plant protection service, 
Regional Meteorological Service, etc.) and university institutes. 

The representatives of these bodies, and also of producer's organizations, are divided 
into commissions working to define the Regional integrated production guidelines. ERSO 
(Regional body for research, experimentation, extension in horti-flower- and seed- culture) is 
responsible for the coordination of this activity. The regional Agricultural development service 
takes care of scientific and technical coordination of the service as a whole. 

A specific experimental support is undertaken directly by the regional bodies by 30 
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further technicians. 

INTEGRATED PRODUCTION IN STONE FRUIT ORCHARDS 

Complete information about the integrated production methods adopted on stone fruits 
is available in the Regional integrated production guidelines (Disciplinari di produzione 
integrata) published by Regione Emilia-Romagna (ERSO, 1994 a, b and c). 

IPM TECHNIQUES 
The guidelines for sampling methods and economic thresholds for the principal peach 

tree pests and diseases were initially suggested by ACT A ( 1979). After several years of 
experimentation and adaptation, (also of the most suitable chemical product) a clearer, more 
standardized and practical frame of reference has emerged which can facilitate the diffusion of 
IPM in peach cultivation even if the growers concerned know very little about this sector 
(Domenichini & Cravedi, 1985; Domenichini et al., 1986; Malavolta et al., 1988). Some of the 
most important IPM techniques applied in RER on each, apricot, plum and cherry orchard are 
respectively reported in the annexed tables 2, 3, 4 and 5. 

Samplings are carried out weekly on shoots, leaves and fruit (100/ha plus 25 for each 
hectar after the first), which are randomly chosen on 20 plants/ha (plus 5 for each hectar after 
the first); sex (Agrimont or Zoecon) and chromotropic (Rebell) traps, 1, 2 or more according 
to the size of the orchard and of the species monitored, are also used. 

The justification of treatments, by means of sampling for pests (application of economic 
thresholds) or of climatic conditions favourable for diseases (when possible by means of 
forecasting models), is always required. Timing of treatments is also based on forecasting 
models when available. 

Biological and biotechnological methods are generally advised when available. 
Concerning pesticide choice, a list of advised active ingredients is given: it normally permits the 
optimal application of integrated control. In particular emergency conditions the use of 
partially selective active ingredients is also admitted due to technical and/or economical 
problems. 

FERTILIZATION 
Fertilization is also managed by technicians. In this case a standardized soil analysis is 

required every 5 years in order to apply a balanced program calculated according to technical 
guidelines, annually revised on the basis of experimental results. This program relates soil 
content to fruit quality, pest management and environmental protection. Both organic and 
synthetic fertilizers are permitted. Where available maps of soil contents are used instead of 
soil analysis. 

The maximum quantity of nutrient permitted is reported in table 6. If a quantity of more 
than 60 kg of N is necessary, it has to be divided into more distributions. It is forbidden to 
apply more than 40 kg ofN in post-harvest after the middle of October (and on very wet soils) 
and also to apply mineral N before blossoming. 

Table 6. Maximum nutrient input (Kg/ha/year) permitted on stone fruit orchards. 

CROP N p � 
tree vigour high medium low (P.,0�) (K..Ol 

Apricot 110 90 60 150 50 

Cherry 100 70 . 150 50 

Peach & Nectar. 140 100 70 150 50 

Plum 110 90 60 150 50 
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WEED MANAGEMENT 

The use of glyphosate ( and also of gluphosinate-ammonium and gluphosinate-trimesio) 
is permitted only on the row, not on alleyways. During the first two years after planting the use 
oftrifluralin and oxifluorfen is also permitted. 

AGRONOMY TECHNIQUES 

Concerning the other agronomy techniques (i.e. irrigation, cultivar choice, planting 
system, etc.) a list of rational practice is also advised. For irrigation an interactive videotex 
system is employed based on orchard precipitation data. 

RESULTS OBTAINED, COMMERCIAL PROMOTION AND PERSPECTIVES 

The introduction of 1PM techniques in stone fruit cultivation has led to an average 
reduction of about 30% (20-45) in the number of treatments, quantities of pesticides used and 
overall pest control costs, compared with farms practicing traditional pest management (see 
table 7) 

Table 7. Results obtained in 1PM compared with traditional pest management (1993) 

Number of treatments Quantity of pesticides Costs 
CROP lnr. comm. oroductsl /ka comm. oroductsl* ITL lx1000 distr.excl.l 

IP reduct.%*' IP reduct.%'' IP reduct.%'* 

Apricot 6.2 -44.5% 39.6 -32.4% 199 -45.9
Cherry 5.1 -40.4% 21.2 -55.9% 451 -26.7%
Peach & Nectar. 12.2 -33.9% 41.9 -25.2% 641 -18.7% 
Plum 8.1 -38.2% 32.3 -30.5% 440 -40.0%

Furthermore, this initiative has had some influence on the type of protection methods 
recomended by other agricultural technicians in RER, thus contributing to a rationalization of 
pest control strategies on a much larger scale than is directly affected by the service. At 
present, in fact, the weekly bulletins produced are a permanent reference point for all 
technicians working in this sector. 

In any case, the final aim of the project is to involve, by 1990, approximately 50% of 
the land given over to fruit and grapevine cultivation in Emilia-Romagna and also to include 
other cultivation(e.g. protected and open field crops). 

For this purpose the improving of technicians' activity is already in progress (by using 
information systems and the group/area approach instead of single farm approach). 

A quality trade-mark to promote the produce of farms practising integrated production 
has bee set up. This trade mark "QC" (qualita controllata, that is checked quality)is available 
for producers' associations or single farms that agree to apply the official regional IP guidelines 
(also for post-harvest, storage, handling, quality standards, etc.) and to observe specific 
obligations, controls and sanctions. During 1994 about 10% of the total regional fruit 
production will be commercialized under this label. 

The programme includes the financing of a laboratory for the rearing of beneficial 
organisms. This laboratory , built at the Centrale Ortofrutticola alla Produzione in Cesena, aims 
to establish methods for mass-rearing of beneficial organisms and to research the possibilities 
for their use in biological pest control programmes for open field and protected crops. 
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Table 2 - IPM peach techniques applied in Emilia-Romagna 

DISEASES 

Peach leaf curl 
Taphrina deformans 

Gum spot 
Coryneum beijerinkii 

Powdery midew 
Sphaerotheca pannosa 

Prunus blossom blight 
Monilia /axa, Monilia 
fructigena 

METHODS, THRESHOLD AND JUSTIFICATION 

Chemical methods 
1 treatment at leaf fall + 1 at winter end (till pre-blossom) 
in case of high infection 2 treatments at winter end- pre-blossom phases 
are permitted 

Agronomic methods: 
balanced fertilization elimination (and burning) of branches and shoots 
affected 
Chemical methods: 
treatments against leaf curl are effective 
in case of hiah infection sorina treatments are oermitted 

Agronomic methods: 
low suscetable cultivar in high risk areas /balanced fertilization 
Chemical methods: 
Low risk areas: treatments at petal fall and fruit growth only on susceptable 
cultivar. 
High risk areas: treatments at petal fall and 8-12 days after, other 
treatments at first simptoms 

Agronomic methods: 
At planting: cultivar and rootstock choice well balanced input of N and 
irrigation; good drainage. Distruction and burning of infected fruits 
Chemical methods: 
1blossom treatment only on high susceptible cultivar in case of wet climate 
during blossom. Pre-harvest treatments are advised on susceptable cultivar 
7-1 D before harvest. On very susceptable cultivar (medium/late cultivar 
and/or to storaael 2 treatments are advised (different a.i.).

ACTIVE INGREDIENTS 

Dodine 
Ziram • 
Copper 

Dodine 
Ziram 
Copper 

Sulphur 
Triforine • 
Bupirimate 
Fenarimol • 
Nuarimol • 
Myclobutanil ' 
Hexaconazole • 
Cyproconazole • 
Bitertanol • 
Penconazole * 
Propiconazole• 

Triforine 
Hexaconazole 
Cyproconazole 

USE LIMITATION & NOTES 

ziram on suspetable cultivar (ex. Red 
Haven) is advised before total leaf fall 
• max 1 treatment /year

• permitted max 4 times / year

°' 
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Table 2 (cont.) - 1PM peach techniques applied in Emilia-Romagna 

DISEASES 

Branches canker 
Fusicoccum amygdali 

BACTERIA 

Bacterial canker of stone 
fruits 
Xanthomonas campestris pv. 
pruni 

INSECTS & MITES 

Green peach aphid 
Myzus persicae 

Mealy peach aphid 
Hyalopterus amygda/i 

METHODS, THRESHOLD AND JUSTIFICATION 

Agronomic methods: 
At planting: cultivar and rootstock choice well balanced Balanced input of N 
and irrigation; good drainage. Distruction and burning of infected branches 
and shoots 
Chemical methods: 
Apply treatments only in presence of canker 
2-3 blossom post-blossom treatments+ 2-3 autumn treatments(sept.-
octoberl if climate is rainy and wet 

Agronomic methods: 
use of certified plants at planting, burning of pruning residues 
Chemical methods: 
Apply treatments only in presence of bacterial canker 
max 4 treatments at petal fall (interv. 8-10 days); others treatments if 
necessary after oruina and before blossom 

Chemical methods: 
Threshold: 
nectarines: 3% infested shoots 
peaches:3% infested shoots pre-blossom 10% post- blossom 
In case of high population before blossom and carbammates are not 
effective any more 

Threshold: 
Localized of spread presence of aphids 

ACTIVE INGREDIENTS USE LIMITATION & NOTES 

Bitertanol 
Dithianon 

Copper 

°' 
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Acephate* Because of migration avoid treatments 
Methamidophos' starting by june 
Pirimicarb * max 2 times per year indepen. from 
Ethiofencarb pests controlled. Both are effective 
Fluvalinate** against thrips 
Lambda cialotrine" Pirimicarb have not to be used during 

last 30 days before harvest 
max 1 treatment per year only in pre-
blossom phase. Both are effective 
aaainst thrios 

Ethiofencarb max 1 treatment 
Pirimicarb Pirimicarb have not to be used during 

last 30 davs before harvest 



Table 2 (cont.) - IPM peach techniques applied in Emilia-Romagna 

INSECTS & MITES METHODS THRESHOLD AND JUSTIFICATION ACTIVE INGREDIENTS USE LIMITATION & NOTES 

Thrips Threshold: Acephate At petal fall 
Taeniothrips meridionalis, On nectarines, presence during blossom In very high risk fanns (ex. hilly areas) 2 
Thrips major treatments (pre- and post-blossom) are 

pennitted when presence of thrips is 
observed durina blossom 

Summer thrips Threshold Diazinon max 1 pre-harvest treatment 
Thrips major On nectarines, presence of thrips in fruit contact areas 
Oriental fruit moth Mating disruption method is advised. Increase dispenser density on the Bacillus thuringiensis v. kurstaki 2-3 Pherocon or Traptest traps/arch. In 
Cydia moles/a edges of orchard, mainly on principal wind sides; install dispenser before Azinphos-methyl • case of large or not unifonn arch. the 

first adult flifht; check pheromone release. Phosalone number have to be increased 
Threshold Diazinon • Because of residues risks avoid 
1 O adults/trap/weeek from 2nd flight Carbary!'* application during last 30 days before 
Spray 7-8 days after threshold against 2nd generation; 4-6 against 3rd and harvest
follow. ••max 1 time I year (indep. by pest) 
Follow provincial bulletin based on thennal sum Treatments against 1 st generation are 
Against 1 st generation larvare treatments are pennitted if more than 30 justified only by provincial bullettin � 

adults / week are captured on orchards of more than 3 hectares 
Peach twig borer Mating disruption method is advised. Increase dispenser density on the Bacillus thuringiensis v. kurstaki 2-3 Pherocon or Traptest traps/arch. In 
Anarsia lineatella edges of orchard, mainly on principal wind sides; install dispenser before Azinphos-methyl* case of large or not unifonn orch. the 

first adult flifht; check pheromone release Phosalone number have to be increased 
Threshold: Diazinon *Because of residues risks avoid appl. 
7 capture/trap/week; 10 capture/trap/2 weeks Carbary!** during last 30 days beofre harvest 
Agaist first generation larvae apply 15 days after threshold; 6 for 2nd **max 1 time / year (indep. by pest) 
generation 
Follow provincial bulletin 

San Jose scale Threshold: Methidathion* * At leaf fall end as alternative to
Quadraspidiotus perniciosus presence Barium polisulphur •• Polisulphur 

Application against overwintwring stages or, if necessary, against summer Buprofezin •• " pre-blossom 
infestations; in this case spray against 1 st generation neanids. Chlorpyriphos methyl*** ••• max 2 treatments /year against 1 
Follow provincial bulletins Parathion••• I aeneration neanids 



Table 2 (cont.) - 1PM peach techniques applied in Emilia-Romagna 

INSECTS & MITES METHODS, THRESHOLD AND JUSTIFICATION 

White peach scale Threshold: 
Pseudau/acaspis pentagona infestation on fruit or branches during previous year 

Application against overwintwring stages or, if necessary, against summer 
infestations; in this case spray against 1 st generation neanids. 
Follow provincial bulletins 

Nematods If galls nematods are present use resistant rootstok: S. Giuliano 655/2 
Meloidogyne spp. (HR), Damasco 1869 (HR), GF 43 (MMR), GF 305 (MR), Nemaguard (HR), 

Hansen 536 PAS (HR), Hansen 2168 PA 2A (HR); use certified plants. 
Resistence: HR = hi�h / MMR = medium / MR= moderate 

OCCASIONAL PESTS 

Leaf miner infested leaves (non-parasitized) in 1 st or 2nd generation justify applic. 
Phvllono1Vcter soo. aaainst followinQ aeneration Spray at start of fliaht 
Minds Mowing of weed before end of march 
various soecies No weed mowina on allewavs during iuly and august 
Orgia Threshold 
Oravia antiaua presence of vouna larvae 
Noctuids Avoid presence of weeds on the rows 
Mamestra brassicae, M. 
o/eracea, Peridroma saucia

European red spider mite Normally beneficials are sufficient to control 
Panonychus ulmi Treatments are justified if 60% of leaves are occupied 

ACTIVE INGREDIENTS 

Methidathion* 
Barium polisulphur 
Buprofezin** 
Chlorpyriphos methyl** 
Parathion** 

T eflubenzuron 
Triflumuron 
Acephate• 
Parathion 
Bacillus thuringiensis v. kurstaki 

Propargite 
Clofentezine 
Hexythiazox 
Benzoximate 
Dicofol 

USE LIMITATION & NOTES 

* At leaf fall end as alternative to
Polisulhur
Low intensity infestation 
** max 2 treatments /year against 1 
aeneration neanids 

Treatments are permitted only against 
2nd or 3rd aeneration 
max 1 treatment 
• use till oost blossom 

Max 1 treatment /year 

°' 
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Table 3 - IPM apricot techniques applied in Emilia-Romagna 

DISEASES 

Prunus blossom blight 
Monilia laxa, Monilia 
fructigena 

Gum spot 
Coryneum beijermkii 

Powdery mildew 
Oidium crataegi, Odium 
leucoconium 

INSECTS & MITES 

Peach twig borer 
Anarsia /ineatella 

Eulia 
Arqvrotaenia pu/chellana 

METHODS, THRESHOLD AND JUSTIFICATION 

Agronomic methods: 
At planting: cultivar and rootstock choice well balanced 
Balanced input of N and irrigation; good drainage. 
Chemical methods: 
1 pre-blossom treatment 
1 post blossom treatment in case of wet climate during blossom 
pre-harvest treatments with Triforine or Cyproconazole are permitted on 
susceptable cultivar 

Agronomic methods: 
balanced fertilization and elimin. of affect. branches and shoots 
Chemical methods: 
Treatments at leaf fall; in case of damage, post blossom treatments are 
permitted 
Chemical methods: 
In case of normally affected orchards treatments at petal fall and at first fruit 
growth. Other application at first damages. 

Threshold: 
7 capture/trap/week; 10 capture/trap/2 weeks 
Agaist first generation larvae apply 15 days after threshold; 6 for 2nd 
generation 
Follow provincial bulletin 
Threshold: 
damage on fruits and presence of larvae 

ACTIVE INGREDIENTS USE LIMITATION & NOTES 

Barium polisulphur * and ** are permitted only till petal fall 
Calcium polisulphur 
Triforine 
Procymidone * 
lprodione * 
Vinclozolin * 
Cyproconazole 
Benomyl ** 
Calbendazim** 
Thiophanate methyl** 
Copper 

Suphur i 

Bitertanol 
Ciproconazol 
Triforine 

Bacillus thuringiensis v. kurstaki 2-3 Pherocon or Traptest traps/orchard. 
Azinphos methyl * In case of large or not uniform orchard 
Diazinon the number have to be increased 
Phosalone * max 1 time per year (indep. by pest) 
Carbarvl * 
Bacillus thuringiensis v. kurstaki 1-2 application against 2nd generation 



Table 3 (cont.) - IPM apricot techniques applied in Emilia-Romagna 

-

OCCASIONAL PESTS METHODS, THRESHOLD AND JUSTIFICATION 

San Jose scale Threshold: 
Quadraspidiotus perniciosus infestation on fruit or branches durino previous vear 
Recuivaria, Operoptera, Follow provincial bulletin or technician advise, because of very seldom 
Archips rosana damaae 
Mealy peach aphid Threshold: 
Hya/opterus amygdali Localized of soread presence of aphids 

Nematods Gall nematods are dangerous on nursery. Use certified plants and roots!. 
Meloidogyne spp. If gall nematods are oresent use seed mvrobalan and its selections 

ACTIVE INGREDIENTS 

Barium polisulphur 
Calcium oolisulphur 
Acephate• 
Bacillus thurinaiensis v. kurstaki 

Ethiofencarb 

USE LIMITATION & NOTES 

at first bud growth phase 

• max 1 treatment

max 1 treatment (loc. or open field 
related to infestation) 

°' 
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Table 4 - IPM plum techniques applied in Emilia-Romagna 

DISEASES 

Prunus blossom blight 
Monilia laxa, Monilia 

fructigena 

Gum spot 
Coryneum beijerinkii 

Plum rust 
Tranzchelia pruni-spinosae 

BACTERIA 

Bacterial canker of stone 
fruits 
Xanthomonas campestris pv. 

pruni 

METHODS, THRESHOLD AND JUSTIFICATION 

Agronomic methods: 
At planting: cultivar and rootstock choice well balanced 
Balanced input of N and irrigation; good drainage. 
Chemical methods: 
1 pre-blossom treatment (on high susceptability cv); 
1 post blossom treatment in case of wet climate during blossom; 
1-2 pre-harvest treatments are permitted on suscepatble cv or long-medium
storage time 

Agronomic methods: 
balanced fertilization and elimination of affected branches and shoots 
Chemical methods: 
Treatments at leaf fall 

Chemical methods: 
On susceptable cv start with treatments at first damage; apply 1-2 
treatments at B-12 days according to climate (2 under very wet climate) 

Agronomic methods: 
use of certified plants at planting; use of low susceptable cultivar; burning of 
pruning residues 
Chemical methods: 
Apply treatments only in presence of bacterial canker 
max 3-4 treatments at petal fall (interv. 7-1 O days); others treatments if 
necessarv after pruning and before blossom 

ACTIVE INGREDIENTS 

Barium polisulphur 
Triforine• 
lprodione * 
Vinclozolin * 
Bitertanol 
Benomyl " 
Carbendazim" 
Tiofanate methyl** 

Copper 

Suphur 
Bitertanol 
Propiconazole 
Ziram 
Triforine 

Copper 

USE LIMITATION & NOTES 

• pre-harvest
' and " are permitted only till petal fall

Max 1 treatment pre-harvest 

I 
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0\ 



Table 4 (cont.) - IPM plum techniques applied in Emilia-Romagna 

-·

INSECTS & MITES METHODS, THRESHOLD AND JUSTIFICATION 

Plum fruit moth Threshold (not yet defined): 
Cydia funebrana 10 capture/trap/week (nomially against 2nd and 3rd generation) 

treatments against 1 st gen only with very low fruit sets 

Eulia Threshold: 
Aravrotaenia pu/chellana I presence of larvae against 2nd generation 
San Jose scale Threshold: 
Quadraspidiotus pemiciosus infestation on fruit or branches during previous year 
White peach scale Threshold: 
Pseudaulacaspis pentaaona infestation on main branches 
Black plum sawfly Threshold: 
Hoplocampa flava, H. 50 capture/trap during blossom period 
minuta; H. rutilicornis 

Green plum aphids Chemical methods: 
Brachycaudus he/ychrisi; Threshold: 
Phorodon humuli 10% infested shoots 

Mealy peach aphid Threshold: 
Hyalopterus pruni presence of aphids 

OCCASIONAL PESTS 

Vapourer moth Threshold: 
Orgyia antiqua oresence of vouna 1 st oen larvae 
Tripidi Threshold: 
Taeniothrips meridionalis etc. On susceotable cultivar immediatlv oost-harvest 
European red spider mite Threshold: 
Panonychus u/mi 60% infested leaves 

Nematodes Gall nematodes are dangerous on nursery. Use certified plants and roots!. 
Meloidoqyne spe. If gall nematodes are eresent use seed mtobalan and its selections 

ACTIVE INGREDIENTS 

Azinphos methyl* 
Diazinon 
Phosalone 
Carbary! 
Bacillus thuringiensis v. kursfaki 

Calcium polisulphur 

Calcium polisulphur 

Acephate 

Acephate* 
Pirimicarb** 
Ethiofencarb 

Ethiofencarb 
Pirimicarb 

Bacillus thuringiensis v. kurstaki 

Acephate 

Clofentezine 
Propargite 
Azocvclotin 

USE LIMITATIOfl! & NOTES 

* because of residues risks avoid during
last 30 days before harvest
the number have to be increased max 1 
time per year(indep. by pest) 

at first bud growth phase 

pre-blossom 

Use white Rebell traps 

* at petal fall if thrips or black plum 
sawfly risk are present 
** have not to be used during last 30 
days before harvest
max 1 treatment/field related to 
infestation 
Limits to Pirimicarb as Green aph. 

Max 1 treatment/year 

It is possible to mix with adulticides 

°' 
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Table 5 - IPM cherry techniques applied in Emilia-Romagna 

DISEASES 

Gum spot 
Coryneum bejerinckii 

Prunus blossom blight 
Monilia laxa, Monilia 

fructigena 

Cherry leaf scorch 
Gnomonia erythrostoma 

INSECTS & MITES 

San Jose scale 
Quadraspidiotus perniciosus 

Mussel scale 
Mytilococcus=Lepidosaphes 

ulmi 

White peach scale 
Pseudau/acaspis pentagona 

Black cherry aphid 
Myzus cerasi 

METHODS, THRESHOLD AND JUSTIFICATION 

Chemical methods: 
1 treatment at petal fall (2 exceptionally) 
Agronomic methods: 
Low N input, green pruning, elimination of branches and shoots affected by 
pruning 
Chemical methods: 
blossom and post blossom treatments in case of wet climate during bloss. 
from ripening to pre-harvest treatments are permitted 
Agronomic methods: 
Low N inpu� green pruning, elimination of branches and shoots affected by 
pruning 
Chemical methods: 
starting from first symptoms (normally in hilly areas and wet climate) 
Agronomic methods: 
Low N input, green prunino 

Agronomic methods: 
Elimination of infested shoots and branches by pruning 
Chemical methods: 
Threshold: 
infestation on fruit or branches durina previous vear 
Chemical methods: 
start of vegetation 

Chemical methods: 
Threshold: 
presence on shoots or branches at start of vegetation 

Chemical methods: 
Threshold: 
presence in high risk areas - 3% infested shoots 
Agronomic methods: 
Low N input, areen prunina 

ACTIVE INGREDIENTS 

Copper 
Ziram * 
Thiram* 

Vinclozolin * 
Triforine 
Bitertanol 
Benomyl ** 
Carbendazim*' 
Tiofanate methyl** 
Ziram 
Thiram 

Calcium Polisulphur 

Calcium Polisulphur 

Calcium Polisulphur 
Methidathion 

Pirimicarb 
Formothion 
Natural Pyrethrum 

USE LIMITATION & NOTES 

• max 1 treatment per year at petal fal I 

• and ** permitted till petal fall 
It is forbidden! to repeat triforine in pre-
harvest phase 

Normally treatments against Gum spot 
are effective 
1 times per year at petal fall 

Effective against other scales and 
Monilia/Corineum 

1 treatment/year as alternative to 
Calcium polisulphur 

pre-harvest 

0,. 
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Table 5 (cont.) - IPM cherry techniques applied in Emilia-Romagna 

INSECTS & MITES 

Cherry fruit fly 
Rhagoletis cerasi 

Cheimatobia 
Operophthera brumata 
Bud moth 
Argyrestia ephipel/a 
Archips rosana 
Archips rosanus 
Lesser bud moth 
Recurvaria nanel/a 

Archips podana 
Archips podanus 

Small fruit tree bark beetle 
/Sco/ytus rogu/osus) 

METHODS, THRESHOLD AND JUSTIFICATION 

Chemical methods: 
Threshold: 
presence - intervention at ripening phase after first adults captures in 
chromotropic traps 
Threshold: 
5% infested shoots - post-blossom treatments only 

Threshold: 
5% infested �hoots 
5% fruit infested in pre-harvest 
Agronomic methods: 
destruction of shoots and branches infested before a.E!!...._ 

ACTIVE INGREDIENTS 

Dimethoate 
Formation 

Acephate 
Bacillus thuringiensis v. kurstaki 

Acephate 
Methomyl 
Bacillus thurinaiensis v. kurstaki 

USE LIMITATION & NOTES 

Use of traps is obligatory in plan and 
hilly area up to 200 m high. Follow 
provincial bulletins 

1 treatment/year max 
Against Cheimatobia apply sticky traps 
on the stem 

1 treatment max at petal fall 

0, 
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INFLUENCE DE LA TEMPERATURE ET DE L'HUMID1TE RELATIVE SUR LA 

DUREE DU CYCLE DE SPHAEROTHECA PANNOSA VAR. PERSICAE 

DI MARCO S., BRUNELLI A 

Centro di Fitofarmacia - Dipartimento di Protezione e Valorizzazione Agroalimentare -
Universita - Via Filippo Re, 8 - 40126 - Bologna - Italie 

RESUME - En essais conduits en chambres climatisees on a etudie !'influence de la temperature 
et de l'humidite relative sur la periode d'incubation de Sphaerotheca pannosa var. persicae 
agent de l'oidium du pecher. La maladie a ete inoculee artificiellement sur jeunes plantes de 
pavies cv. Andross et on a releve !'interval compris entre !'inoculation et !'apparition des 
premiers symptomes sur Jes feuilles. Cette periode a ete conditionnee principalement par la 
temperature et a montre une duree comprise entre 9 (a 23°C) et 25 jours (a 5°C) A la 
temperature de 31 °C on n'a pas observe de symptomes. En ce qui concerne l'humidite relative 
!'optimum a la temperature de 23°C s'est situe a 70%, avec un allongement d'un jour aux 
valeurs de 50 et 90%. 

INTRODUCTION 

La connaissance des correlations entre Jes facteurs climatiques (temperature, humidite 
relative, pluie, humectation) et le cycle d'infection est le moyen le plus important pour 
ameliorer la strategie d'intervention chimique contre les pathogenes qui, comme Sphaerotheca 
pannosa sur pecher, se manifestent de fa9on soudaine et ne peuvent pas etre arretes apres 
l'attaque des fruits. 

Malheureusement pour S pannosa var. persicae, autrement que pour d'autres 
Erysiphacees, on dispose de peu d'informations a ce propos. En ce qui concerne la germination 
des conidies, d'apres Weinhold (1961) l'optimun de temperature se situe entre 21 et 27°C 
tandis que !'influence de l'humidite relative a paru peu importante et, de fa<;on suprenante, l'eau 
libre s'est montree un facteur primaire de germination. La valeur de temperature a ete 
confirmee en 25°C par Kyryk et Belova (1970) qui ont de plus trouve un optimum de humidite 
relative de 60 - 70% et une longuer de la periode d'incubation de 5 - 11 jours. 

Ce dernier aspect a ete !'object aussi de notre travail qui s'est propose d'etudier 
l'influence de la temperature et de l'humidite relative sur la duree du cycle de !'agent de l'oidium 
du pecher. 

MATERIEL ET METHODES 

Les essais ont ete conduits en chambres climatisees et avec lumiere artificielle 
(photoperiode de 12 heures). On a utilise de jeunes plantes de pecher (pavies cv. Andross) 
cultivees en pot et inoculees artificiellement avec conidies de S. pannosa var. persicae. Les 
inoculations ont ete faites par poudrage de poussess fortement affectes par oidium. 

Apres !'inoculation les plantes etaient maintenues en differentes conditions de 
temperature et humidite et controlees jusqu'a la manifestation des premiers symptomes visibles 
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a l'oeil nu (soit a la sporulation). Cet interval a ete considere comme periode d'incubation. 
Les essais concernant ('influence de la temperature ont ete conduits deux fois a 5, 10, 

15, 23, 31 ±1°C avec une humidite relative de 70 - 80%. En ce qui concerne l'H.R. on a 

travaille aux valeurs de 50, 70, e 90% a 23 ± l °C (temperature qui s'etait montree optimale 
dans Jes autres essais). 

RESULTATS 

INFLUENCE DE LA 1EMPERATIJRE 

Comme on peut !'observer dans le tableau l et la fig. 1, parmi les valeurs de 
temperature essayees l'optimum s'est situe autour de 23°C et a cette temperature l'incubation a 
duree 9 et 11 jours, respectivement dans Jes deux essais. 

Au-dessus de 23°C la duree de !'incubation a rapidement monte: a 27°C le temps a ete 
de 17 - 19 jours tandis que a 31 °C on n'a pas remarque symptomes d'infection. En ce qui 
conceme Jes temperatures inferieures a !'optimum la duree de !'incubation a baisse plus 
Ientement: 15 - 16 jours a 10°C tandis que a 5°C dans un essai on n'a pas observe !'apparition 
de la maladie et dans l'autre la periode d'incubation s'est prolongee jusqu'a 25 jours, avec des 
symptomes tres faibles. 

INFLUENCE DEL 'HuMIDIIB RELATIVE 

Comme on peut le voir dans le tableau I et la fig. 2, a 23°C et 70% de hurnidite.relative 
la duree de l'incubation s'est confirmee autour de 11 jours; Jes valeurs de HR. superieures et 
inferieures essayees (90 et 50%) ont provoque une augmentation d'environ unjour. 
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Fig. 1 - Interval entre !'inoculation et la sporulation de Sphaerotheca pannosa var. persicae a differentes 
valeurs de temperature (H.R. = 70 %) 
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Fig. 2 - Interval entre !'inoculation et la sporulation de Sphaerotheca pannosa var. persicae a differentes 
valeurs de humidite relative (T = 23 °C) 

Tableau 1. Duree de !'incubation de Sphaerotheca pannosa· var. persicae a differentes valeurs de 
temperature et humidite relative. 

Temperature Jours Humidite Jours 
(°Cl Essai 1 Essai2 relative(%) Essai 1 

5 25 . 

I
50 13 

10 15 17 

16 11 13 70 11 

23 9 11 

27 16 18 90 12 

31 . . 

* Pas de manifestation de symptomes.

CONCLUSIONS 

Les resultats des essais montrent que le cycle d'infection de S. pannosa var. persicae 

est fortement conditionne par la temperature. Le minimum de duree de !'incubation est atteint a 
valeurs autour de 23°C et correspond a 10 jours environ. Les temperatures superieures a 
!'optimum font monter la periode a 15 - 16 jours a 27°C, tandis que a 31°C la maladie ne se 
manifeste pas: i;a montre que la seuil superieure d'infection se situe vers cette valeur. La 
diminution de la temperature par rapport a !'optimum cause une progression de la duree de 
!'incubation jusqu'a 25 jours a 5°C qui, d'autre part, semble correspondre a la limite inferieure 
d'infection. On peut remarquer que Jes valeurs optimales pour la duree de !'incubation 
correspondent a ceux observees pour la germination des conidies par Weinhold (1961) et 
Kyryk et Belova (1970), tandis que ces derniers autheurs ont releve aussi une periode 
d'incubation plus breve. 

Pour ce qui concerne l'humidite relative ce facteur semble etre peu influent sur la duree 
de !'incubation. En effet la valeur optimale se situe auteur de 70% et valeurs de 50 et 90% 
causent seulement un faible allongement de la duree (pres d'un jour). 

En conclusion on peut affirmer que la duree du cycle d'infection de S. pannosa var. 
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persicae est reglee principalement par la temperature et 9a explique, avec les autres facteurs 
qui peuvent favoriser la gravite des epidemies (quantite d'inoculum et degre de germination), la 
plus grande dangerosite des attaques d'oi:dium du pecher aux printemps avec temperatures 
elevees. 
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TRAVAUX SUR L'AMPELOMICES QUISQUAL/8 (1993-1994) 

MARBOUTIE G.*, COMBE F.*, BOYER E.**, BERNE A** 
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RESUME - Ce champignon parasite de l'Oi:dium du pecher a ete utilise comme traitement sur 
deux varietes (dont une tres sensible) dans trois situations: champignon + brumisation, 
champignon seul et temoin. On retrouve l'hyperparasite dans Jes trois situations l'annee 
suivante sur Jes bourgeons d'Oi:dium primaire. Nous l'avons preleve et mis en culture. A partir 
de cette culture un traitement a ete effectue sur fruits oi:dies. L'observation de l'hyperparasite 
sur les fruits montre que son developpement augmente avec celui de l'Otdium notamment sur la 
variete sensible. 

L'etude d'une premiere production reguliere d'Ampelomyces quisqualis engagee en 
1994 pendant trois mois, sur deux milieux de culture a partir d'une souche presente sur la 
parcelle permet d'avoir une approche quant aux modalites d'utilisation pour la multiplication ou 
pour la pulverisation. 

INTRODUCTION 

Parmi Jes resultats presentes !ors de la reunion du groupe a RIMINI (1992), nous 
avions emis l'hypothese sur l'arriere effet de traitements realises avec l'Ampelomyces quisqualis 
courant ete 1991 ( du 2/07 au 25/09/91 ), au vu des faibles contaminations primaires sur fruits 
observees en debut de saison l'annee d'apres (Marboutie et al., 1993). 

Pour Jes campagnes 93-94, nous nous sommes fixes plusieurs objectifs: 
• Evaluer le niveau de l'inoculum primaire en debut de saison par une observation de

bourgeons oi:dies dans les 3 situations experimentees en 91-92.
• Intervenir precocement avec un traitement A. quisqua/is sur bourgeons oidies

primaires (aux alentours de la floraison); suivi de l'Oi:dium/fruits et de l'A. quisqualis.

" Mise en route de cultures d'A. quisqualis (souche provenance Gotheron) afin de 
disposer d'une production permanente pour realiser differentes experimentations. 

MATERIEL ET METHODES 

e Pour evaluer le niveau de l'inoculum primaire: 
2 varietes: Springtime et Bailey 
200 bourgeons a bois et 100 floraux controles par situation et par variete (5 
arbres/variete). 
2 situations experimentees en 1991-92: 1) Ampelomyces + brumisation, 2) 
Ampelomyces seul, 3) Temoin. 
Observation a la loupe de poche x 8 (presence mycelium et fructifications du S. 
pannosa) 

• Pour le traitement et le suivi de l'Otdium sur fruits et Ampelomyces quisqua!is
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2 varietes Springtime et Bailey ( l 8 arbres/variete) 

Traitement realise avec un Vick porte de 2001(41/arbre) 
3 controles effectues: pour chaque controle: 600 a 700 fruits/variete (50 a 60 
fruits/arbre/12 arbres par variete) 

• Pour la mise en route des cultures d'Ampelomyces quisqualis
2 milieux de culture experimentes (Avoine et V.8) 

Cultures par scarification a partir de fragments de mycelium et de pycnides. 

Observations journalieres sur le developpement vegetatif de l'hyperparasite 

Observations journalieres sur !'evolution et la maturation des fructifications de 
l'hyperparasite 

RESULTATS 

Ils sont consignes dans Jes differents tableaux n° 1, 2 et 3 

CONTROLE DE L'INOCULUM PRIMAIRE 

Tableau n• 1: Observations des bourgeons o'idies primaires (29/03/93) (Les chiffres en gras indiquent 
les pourcentages de bourgeons oldies parasites par A quisqualis) 

Variates SPRINGTIME BAILEY 

Situations 

1.Amelo.+brumisation 1% 0.5% 4% 0.5% 

2.Amelo seul 0% 0% 2.5% 0.5% 

3. Temoin 0% 0% 7% 3.5% 

Quelle que soit la situation 1, 2 ou 3, on constate, en particuliere pour la variete Bailey 
(tres sensible a l'Oi:dium) des pourcentages de bourgeons oi:dies assez importants (de 2.5 a 7 
%). 

Panni ceux-ci, certains sont parasites par Ampelomyces quisqualis' . Cette presence de 
l'hyperparasite est mise en evidence sur Jes 2 varietes y compris dans le temoin non traite pour 
la variete Bailey. (II faut signaler que Jes arbres temoins sont situes entre 20 et 40 m de ceux 
traites et que le vent a joue un role dans la dissemination du charnpignon). 

Toutefois, ii subsiste 0.5 % a 21.5 % de bourgeons oi:dies non parasites, porteur de 
conidies viables capables de provoquer des contaminations. 

DEVELOPPEMENT DE L'AMPELOMYCES QVISQUAL!S SUR FRUITS OIDIES 

Le traitement precoce que nous avions prevu de realiser (fin mars) avait pour objectif 
de faire chuter l'inoculum primaire ( en provoquant un parasitisme des conidies presentes sur Jes 
bourgeons oi:dies) et d'en evaluer son efficacite au moment des premieres contaminations sur 
fruits, des la nouaison. 

Ce traitement n'a pu etre realise (production insuffisante due a des problemes 
rencontres dans la mise en culture de l'hyperparasite). 

Cependant, des prelevements d'A. quisqualis realises courant avril (presence importante 

D'une maniere generale clans nos observations, sont comptabilises comme organes oldies parasites par A. 
quisqualis, les bourgeons, fruits, feuilles portant au mains I taches d'oidium presentant un aspect mains 
pulverulent, necrotique ( du a la penetration de l'hypcrparasite clans Jes hyphes et chaines conidiennes du S. 
pannosa avec presence des fructifications (pycnides) du champignon parasite. 
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de bourgeons 01dies parasites par l'hyperparasite des fin roars: controle du 29/02, voir tableau 
n° 1) ont permis d'obtenir une petite production et de realiser un traitement le 19 mai.

A cette date, Jes pourcentages de fruits 01dies sont importants (var Bailey: 90 % ; var. 
Springtime: 60 %) et l'objectif ici du traitement etait principalement d'observer !'implantation et 
le developpement de l'Ampelomyces quisqualis au vu des nombreuses taches d'Oidium sur 
fruits. Les resultats des observations sont consignes dans le tableau n° 2. 

Tableau n 2 - Evolution des pourcentages de fruits o'idies parasites par l'A. quisqualis .. (Traiternent A.

quisqualis realise le 19 rnai) (Les donnees entre parentheses indiquent les pourcentages de fruits 
o'idies) 

Varietes SPRINGTIME BAILEY 
Dates observ. 

01/06 (64%) 18.9% (95.3%) 75.1% 

07/06 (65%) 34.9% (97 %) 87.8 % 

14/06 (65%) 42% (97%) 92.8% 

Les observations successives effectuees sur la variete Springtime 15 jours apres le 
traitement montrent une evolution constante de l'hyperparasite de 18.9 % a 42 % bien que 
!'infestation de l'oi:dium ait peu evolue 64 a 65%. 

Nous remarquons sur la variete Bailey, tres sensible a l'Oidium, 95 a 97 % des fruits 
sont 01dies, un parasitisme beaucoup plus important de 75.1 a 92.8 %. L'Ampelomyces 
quisqualis est present sur la quasi-totalite des fruits 01dies !ors de !'observation du 14/06. 

L'installation de l'hyperparasite est favorisee par une infestation importante d'Oidium. 

CULTURE D'AMPELOMYCES QUJSQUAUS ( OBSERVATIONS TIREES DU MEMOIRE DE BERNE A**) 
A la suite des problemes rencontres avec Jes premieres souches en provenance de 

Hollande, difficulte d'approvisionnement, de conservation, de disponibilite, nous avons decide 
de cultiver l'Ampelomyces quisqualis a partir d'une souche issue de notre verger. II est exempt 
de traitements fongicides depuis 10 ans. La production reguliere nous permettra d'effectuer des 
traitements quand nous le souhaitons. 

En relation avec Mme CASSINI, INRA-SRIV Versailles, et Monsieur HUGUENEY, 
Universite Claude Bernard Lyon 1, nous avons cultive (par scarification a partir de fragment de 
mycelium et de pycnides) l'Ampelomyces quisqualis dans des boites de petri sur deux milieux 
differents V8 et Avoine. 

Des cultures ont ete realisees du 13 avril au 13 juillet 1994, elles ont porte sur 80 
milieux V8 et 77 milieux Avoine. Les deux tableaux ci-dessous resument Jes observations 
effectuees. 

Tableau n• 3 - Observations sur le developpernent vegetatif du charnpignon 

Observations Demarrage des Developpement Apparition des 
milieu de culture cultures vegetatif pycnides 

VB 2 a 3 iours olus imoortant 13jours 
Avoine 3a5ours 13 ours 

On constate: 

· que le demarrage des cultures est plus rapide avec le milieux V8.

Ces resultats sont tires du memoire de Licence de ph}toprotection de M. E. BOYER (1993). 
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que le developpement vegetatif du mycelium est plus abondant sur le milieu V8, ii se 
manifeste par une masse floconneuse blanche au relief prononce. L'utilisation de 
milieux V8 et Avoine prepares a des dates differentes a montre que Jes milieux 
recents favorisaient le developpement vegetatif du champignon. 
que Jes premieres pycnides (fructification) apparaissent simultanement quel que soit le 
milieu, deux semaines apres la mise en culture. 

Tableau n· 4- Observations sur la maturation des fructifications 

Observations milieu de maturation a 3semaines a 1 mois 

culture 

V8 19 a 26 jours modification aspect dessechement colonies 
champiQnon et milieu 

Avoine plus rapide15 a 19 jours modification aspect dessechement colonies 
champiQnon 

Ces observations montrent: 
- Que la maturation des pycnides est plus rapide sur le milieu Avoine, les jeunes
pycnides, plus nombreuses sont de petite taille, de couleur jaune ambree, elle passe par
une teinte vert fonce et enfin brune. Sur V8 Jes pycnides ne sont mures qu'a partir de 19
a 26 jours. Elles prennent alors une teinte noire luisante et doublent de volume, elles
sont pretes a sporuler.
Si Jes milieux recents favorisent le developpement vegetatif, nous avons constate qu'il
retardent l'arrivee des fructifications.
L'observation au microscope electronique a balayage du champignon sur Jes deux
milieux montre que ses hyphes myceliens sont identiques.
- Qu'au bout de trois semaines, l'activite de l'Ampelomyces quisqua/is diminue, le
mycelium est moins turgescent.

Pour atteindre un des objectifs fixes, a savoir, disposer d'une production permanente, 
nous retiendrons que le moment ideal pour repiquer le champignon se situe entre le I3e et le 
20e jours, en preferant un milieu V8 ( developpement vegetatif important) recent ( favorable au 
developpement vegetatif). 

Le stade ideal pour appliquer le champignon en pulverisation se situerait pour le milieu 
V8 du 19e au 26e jour. Pour le milieu Avoine du 15e au 19e jour, lorsque les pycnides sont 
pretes a sporuler, reste a definir la qualite et la quantite de ces pycnides en fonction du milieu. 
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APPLICATION DE CHAMPIGNONS ANTAGONISTES CONTRE MON/LIN/A 

LAX4 AGENT DE POURRITURE DES FRUITS DE PECHER 
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RESUME - En 1992 et 1993 on a etudie en champ et au laboratoire l'activite de quatre 
champignons antagonistes (Epicoccum nign1m, Penicillium purpurogenum, Penici/lium 
jrequentans et Trichoderma pseudokoningii) contre Monilinia laxa du pecher. Dans les essais 
de champ les meilleurs resultats ont ete montres par le fongicide de reference procyrnidone, qui 
toutefois n'a pas ete a meme de proteger les fruits de fa�on satisfaisante apres la conservation, 
sourtout en 1992. Parmi les antagonistes une activite interessante a ete exercee par E. nigrum, 
qui a assure une bonne protection avant recolte en 1992 (a peu pres 50%). En 1993 la maladie 
s'est manifestee seulement apres recolte et encore E. nigrum s'est montre l'antagoniste le plus 
actif, avec une efficacite voisine a celle de procymidone et presque de 50%. Dans Jes essais de 
laboratoire tous les antagonistes ont reduit l'accroissement de M. laxa et l'action de blocage a 
ete proportionelle a !'interval compris entre !'application de l'antagoniste et !'inoculation du 
pathogene. 

INTRODUCTION 

Depuis quelques annees la pourriture des fruits causee par Monilinia laxa (Aderh. et 
Ruhl.) Honey est devenue le principal probleme du pecher dans la periode de la recolte et des 
dommages encore plus graves peuvent se verifier apres la recolte et la conservation, aussi en 
chambre frigorifique. 

Parmi les causes de cette situation on peut rappeler: la diffusion des nectarines et des 
pavies, qui sont tres sensibles a la maladie, et la diffusion des varietes a maturation tardive, qui 
sont les plus exposees aux risques d'infection des fruits; la longue periode de conservation des 
fruits; la protection des fruits pas toujours satisfaisante par les traitements avant la recolte; 
l'impossibilite de traiter les fruits apres la recolte. 

<;a explique, outre que les aspects toxicologiques, l'interet pour la recherche de 
methodes alternatives aux traitements chimiques (Pusey et al., 1988; Pusey, 1989). 

La possibilite d'employer des champignons antagonistes pour la protection des fruits de 
pecher a ete l'objet aussi de ce travail.. 

MATERIEL .ET METHOD ES 

On a effectue des essais de champ en conditions naturelles et de laboratoire sur fruits 
detaches et inocules artificiellement. Les suivant champignons antagonistes ont ete utilises 
Epicoccum nigrum, Penicillium frequentans, Penicil/ium purpurogenum, qui s'etaient reveles 
efficaces contre M laxa sur branches de pecher (Melgarejo et al., 1986; De Cal et al., 1990) et 
Trichoderma pseudokoningii 120 qui avait montre en nos essais de laboratoire une bonne 
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activite in vitro. 

ESSAJS DE CHAMP 

ls ont ete effectues en 1992 et 1993 sur pavies "Andross" selon le schema experimental 
du "bloc randomise" avec 4 repetitions, chacune constituee par 4 arbres. Les antagonistes ont 
ete multiplies en milieu a base de cereales et appliques, avec un normal pulverisateur, en 
suspension acqueuse a la concentration de lx106 conidies/ml. On a effectue 3 doubles 
applications a intervals de 28 jours tandis que le produit de reference (procymidone) a ete 
applique 3 semaines avant la recolte a 0,75 g de m.a. par litre (v. tableau 1). 

Tabl. 1: Date des interventions dans les essais de champ 

Traltement 1992 1993 

21 et28 mai 28 mai e 3 juin 
Antagonistes 26 et 2juillet 1 et8juillet 

30 juillet et 6 aout 29 juillet et 5 aout 

Procymidone 6 aout 5aout 

Les notations ont ete effectuees en champ avant la recolte et 30 jours apres la recolte, 
pendant la conservation des fruits (200 par repetition) en chambre frigorifique a 4°C.

ESSAIS DE LABORATOIRE 

Les essais de laboratoire ont ete effectues en 1993 ( annee seche et sans manifestation 
des symptomes sur plante). Les fruits des parcelles non traitees ont ete utilises pour verifier 
l'activite des antagonistes sur M laxa inoculee artificiellement. 

L'inoculation du pathogene a ete effectuee appliquant une goutte de suspension de 
conidies dans un trou artificiel des fruits (provoque par une aiguille sterilisee). Les antagonistes 
ont ete appliques clans le meme trou par une goutte de suspension acqueuse des conidies a la 
meme concentration utilisee en champ. L'application a ete effectuee a differents intervals avant 
ou apres !'inoculation du pathogene On a mesure le diametre de la zone atteinte par la 
pourriture 72 heures apres !'inoculation des fruits par M laxa.

L'application des antagonistes a ete faite aussi sur des fruits pas inocules avec M laxa

pour verifier leur eventuelle action pathogene. 

RESULTATS 

ESSAIS DE CHAMP 

Comme on peut le voir clans le tableau 2, en 1992 la pourriture a interesse plus d'un tier 
des fruits sur la plante a la recolte mais c'est surtout durant la conservation que le pourcentage 
de fruits atteints a monte jusqu'a environ 90%. 

En prerecolte on peut observer l'efficacite de procymidone mais aussi Epicoccum 
nigrum a exerce une bonne activite (a peu pres 50% de degre d'efficacite) tandis que Jes autres 
antagonistes ne se sont pas differenties du temoin. Apres conservation des fruits, par contre, 
aucun programme a assure une protection satisfaisante mais on peut encore observer une 
differentiation de procymidone et E. nigrum. 

En 1993, probablement a cause des hautes temperatures et de !'absence de pluie, la 
maladie ne s'est pas manifestee en champ et Jes notations ont ete faites seulement apres 
conservation des fruits. 
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Le degre d'attaque de la maladie a ete d'environ 60% et encore une foi la protection est 
resultee faible, aussi par procymidone. Parmi les antagonistes E.nigrum a montre la meilleure 
efficacite et une activite tres voisine a ete exercee par P. purpurogenum. 

Tabl. 2: Protection des fruits dans les essais de champ. 

% fruits affectes 

1992 1993 

Traitement Avant recolte Apres reeolte Apres recolte 

E. nigrum 17,6a b 74,5 b 31,9 b 
P. frequentans 27,4 be 84,9 e d 48,4 e 

P. purpurogenum 27,4 be 81,4 e 35,4 b 
T. pseudokoningii 21,8 be 85,8 e d 51,2 e 

Proeymidone 7,5a 68,8a 22,7a 

Non traite 34,6 e 88,7 d 59,5 d 

.. 

ESSAIS DE LABORATOIRE 

Pour ce qui concerne Ja pathogenicite des antagonistes aucun developpement de 
pourriture a ete observe sur les fruits inocules seulement avec Jes divers champignons. 

Au sujet de I' activite post-infection aucun effet sur la pourriture a ete montre par les 
antagonistes inocules apres M. laxa et 9a n'est pas etonnant a raison de la grande vitesse de 
developpement du pathogene. 

Par contre en ce qui concerne l'activite pre-infection tous le antagonistes ont reduit de 
fa9on interessante par rapport au temoin, l'accroissement de M laxa sur fruit. En particulier on 
a observe que J'action de blocage de la pourriture etait proportionnelle a l'interval compris 
entre !'application de l'antagoniste et !'inoculation du pathogene (fig. 1). 
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Fig. 1 - Effet des antagonistes sur l'accroissement de M. laxa sur fruits detaches a differents intervals 
entre le traitement et !'inoculation du pathogene 

CONCLUSIONS 

Les essais realises en champ ont confirme que M laxa est tres redoutable comme agent 
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de pourriture des fruits de pecher et que Jes traitements chimiques avant la recolte ne sont pas 
toujours a meme d'assurer une protection satisfaisante. 

Dans ces conditions difficiles ont peut observer que quelqu'un des antagonistes essayes, 
et surtout E. nigrum, a montre une activite interessante en comparation avec le fongicide de 
reference. 

II faut, toutefois, considerer que le nombre d'applications essaye est tres eleve et tout a
fait non acceptable a niveau economique. 

D'autre part Jes essais de laboratoire ont montre que !'action des antagonistes est liee a
leur etablissement preventif dans le fruit. <;:a permet de supposer que !'amelioration de la 
technique d'application (voir formulation) pourrait favoriser le developpement et la 
colonisation de l'antagoniste et par consequent la reduction du nombre d'applications. 

A ce propos une possibilite est donnee par !'utilisation en melange avec l'antagoniste de 
substances nourissantes et cette technique a ete justement consideree dans Jes essais de l'annee 
1994 qui ne se sont pas encore termines. 
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ABSTRACT - Frequent severe outbreaks of bacterial canker on apricots cultivated on coarse 
acid soils or pruned in late autumn led us to analyse the effect of water stress, soil pH or 
autumn pruning on tree susceptibility. 

Cultivation in large containers with soil amendment, two irrigation levels and autumn 
pruning or not along with monitoring tree susceptibility by artificial inoculation confirmed that 
correct summer water supply and calcic amendment are important factors to protect the 
trees,.whereas autumn pruning has a striking effect to favour the disease. Hypotheses on the 
mechanisms involved are discussed. 

INTRODUCTION 

In France, as in other countries, bacterial canker (Pseudomonas syringae pv. syringae
Young et al., mainly) causes severe damage in apricot orchards (Vigouroux, 1970; Gardan et
al., 1973), especially when growing in stony, sandy and acid soils (pH 5 to 6) (Vigouroux, 
1984). As previously established for peach (Vigouroux et al., 1987 ; Vigouroux & Bussi, 
1989), disturbance of hydric and calcic alimentation seemed to be involved in tree 
susceptibility. In the same way, pruning, especially when realised in autumn, seemed to 
provoke very severe damage for which the caused wounds were not necessarily involved. We 
thus used large container cultivation as half-controlled experimental conditions to confirm 
these hypotheses. 

MATERIAL AND METHODS 

SOIL TREATMENTS 

Scions of apricot ( cv Modesto on Myrobolan B rootstock) were cultivated separately 
outdoors for three years in 300 1 containers. Two types of soil were used : a coarse stony and 
sandy acid soil (pH 5. 5) from Riss old fluvio-glacial terraces of the Rhone Valley (Bomand, 
1978) and a fine loamy calcareous soil (pH 7.5) from recent Rhone alluvions. In the latter type 
of soil, apricot orchards are generally healthy. The coarse acid soil was used crude or amended 
with lime (I g CaO/kg of soil). Two irrigation levels (0.5 and 0.8 PET) were applied separately 
on crude and limed soils. Only 0.5 PET irrigation was applied on the loamy calcareous soil 
which was used as reference of a good substrate concerning the disease. 

The different treatments were: 
1. crude coarse soil
2. the same with increased irrigation
3. the same amended with lime
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4. the same with combinated increased irrigation and amendment
5. loamy soil.

There were 12 trees per treatment. Trees were placed along two parallel rows, spread 
one per treatment regularly repeated along the row, similar treatment facing between the two 
rows. This realised 6 blocks grouping two trees of each treatment. 

PRUNING TREATMENT 

Some days after the end of leaf fall (early december), as in field conditions three 
quarters of the twigs were removed and the wounds were carefully protected with an antiseptic 
paint (Santar deposited Sandoz). Pruning was applied on all trees of every other block to 
estimate the interactions with other treatments. 

RA. TING OF TREE SUSCEPTIBILITY 

At the end of the growing season, just after leaf fall, the trees were artificially 
inoculated by deposition of a 3 µI drop of a bacterial <·> suspension ( l O 6 germs/ml) on a small 
lateral cut in the middle of one-year-old twigs (6 per tree). Infections developed during winter 
and in the beginning of spring but the cankers were not obvious at these periods, as frequently 
observed in apricot bacteriosis. But at blooming and later when sprouts began to start, a 
number of buds proved to be killed in an area around the inoculation site and extending more 
or less along the twig. On this basis, we determinated a rating scale from 1 (some buds killed 
around the inoculation site) to 4 (all the buds of the twig killed). The average of the 6 twigs 
per tree was then calculated to get a tree susceptibility index .. 

RESULTS 

The averages of the values attributed to pruned or unpruned trees and concerning each 
soil treatment (6 trees each) are grouped in table I. Effect of soil type and pruning are striking 
and consequences of irrigation improvement or calcic soil amendment are important. Absence 
of pruning allows a distinct effect of liming or irrigation increase to appear. 

Tab. 1 : Effect of cultural or edaphic factors on susceptibility of 3- year-old apricot trees to bacterial 
canker(Ps.s.syringae) 

COARSE + ADDITIONNAL + LIME + ADDITIONNAL CALCIC MEAN 

ACID SOIL IRRIGATION IRRIGATION LOAM 

+ LIME 

Prunina 3,B'A 3,9A 3,9A 2,5 B 1,2C 3,06 
No pruning 2,3A 1,2C 1,6C 1,3 C 0,6 D 1,40 
Mean 3,05 2,55 2,75 1,90 0,90 

' Mean of 6 trees, 6 inoculat./tree Scale 0-4 (importance of infection on twig) 

CONCLUSION - DISCUSSION 

As for peach, it is confirmed that cultural factors such as soil type, water supply and 
calcic amendment can greatly influence behaviour of apricot against bacterial canker. Previous 
studies on peach explained the effect of water supply and calcic amendment for a part by an 
increase of calcium content which proved to be correlated with resistance level (Vigouroux et

Ps. s. pv. syringae isolate T22-36 kindly donated by our colleague J.P. Prunier. INRA Phytobacteriologie 
AvignonF 
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al., loc. cit.). A preliminary experiment on apricot (Vigouroux & Bussi, in press a) provided a 
similar indication. In this last experiment, the correlation coefficient between twig calcium 
content and infection rate is only - 0,275 but interaction with pruning may have masked a more 
important correlation. 

Autumn pruning is shown, also as for peach (Dowler and Petersen, 1963 ; Vigouroux, 
1970), to increase dramatically apricot susceptibility. Wound effect as penetration way was 
avoided (wounds were protected and infections were rated only on twigs). An indirect 
physiological effect is envisaged, probably the incidence of the tree winter water content that 
we study elsewhere (Vigouroux & Bussi, in press b ). This last factor which we showed to be 
influenced by soil texture (Vigouroux & Bussi, 1994) could also explain the very good 
behaviour of trees on loamy calcareous soil, despite low irrigation. 

It is interesting that the results were similar to those obtained in peach and this 
confirms, after numerous field observations on other trees, that the different winter 
Pseudomonas bacterioses on stone fruit trees have many characteristics in common. This 
should facilitate their study and control by preventive agronomic technics. 
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AMELIORATION GENETIQUE DES PRUNUS POUR LA RESISTANCE AUX 
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RESUME - Les programmes d'amelioration genetique de la resistance aux parasites et ravageurs 
menes a la station de Recherches Fruitieres mediterraneennes, notamment les programmes 
d'amelioration de la resistance de l'abricotier a la Sharka, et du pecher au puceron vert, sont 
presentes. La mise au point de tests precoces et la caracterisation des mecanismes de 
resistances presents chez Jes differents geniteurs sont en cours. Elles devraient permettre la 
construction de resistances stables, complementaires des, autres moyens de protection 
phytosanitaire. 

PRESENTATION GENERALE DES PROGRAMMES 

La station de Recherches Fruitieres Mediterraneennes a pour mission !'amelioration des 
Rosacees fruitieres a noyau mediterraneennes. Des programmes d'amelioration de l'abricotier, 
de l'arnandier, du pecher et du prunier japonais, ainsi que de leurs porte-greffe y sont 
developpes. Les principaux parasites et ravageurs de ces cultures en France sont nombreux et 
divers (cf tableau I). 

Parmi eux, quelques-uns peuvent actuellement etre bien ma'i'trises par des interventions 
chimiques peu nombreuses et peu polluantes. Ainsi, 2 a 3 traitements hivemaux contre la 
cloque peuvent prevenir tout degat. De meme, une Jutte par confusion sexuelle efficace est 
maintenant operationnelle contre Ja tordeuse orientale (Cydia molesta). Contre certains 
insectes et charnpignons au contraire, une Jutte chimique intensive en vegetation est necessaire 
pour limiter les degats. Cette Jutte intensive entra'i'ne bien sur des problemes de residus au 
niveau des fruits et la destruction massive de la faune auxiliaire. Elle est en outre defavorable 
au developpement de methodes de Jutte alternatives: l'investissement que represente la Jutte 
contre la tordeuse orientale par confusion sexuelle n'est plus justifie si des traitements 
chimiques systematiques doivent etre pratiques contre Jes pucerons. Les parasites du sol sont 
combattus par des desinfections du sol, elles aussi tres dommageables pour l'environnement. 
Enfin, contre Jes bacteries, mycoplasmes et virus, l'arrachage des plants contamines est Ja seule 
possibilite de Jutte. 

Des programmes ont done ete developpes pour ameliorer la resistance aux parasites et 
ravageurs contre lesquels l'arboriculteur etait dernuni ou devait pratiquer une lutte chimique 
polluante. Les ressources genetiques disponibles sont bien entendu un autre element important 
dans la decision de developper de tels programmes. 

Nous presentons maintenant plus en detail les programmes d'amelioration de la 
resistance a la Sharka et au puceron vert, qui sont actuellement Jes deux programmes 
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prioritaires. 

Tableau 1 - Principaux parasites et ravageurs des arbres fruitiers a noyau mediterraneens (Ab: 
abricotier, Am: amandier, P: pecher, Pj: prunier japonais, PG: porte-greffe) en France. Moyens de lutte 
(LCH: lutte chimique hivernale, LCV: lutte chimique en vegetation, OS: desinfection du sol, CS: 
confusion sexuelle). Developpement de programmes d'amelioration genetique a la Station de 
Recherches Fruitieres Mediterraneennes. 

Parasite ou ravageur especes 
concernees 

Champignons 
O'idium ( Sphaerotheca pannosa) p 

Moniliose (Monilinia fructico/a) Ab,P,Pj 
Claque (Taphrina deformans) p 

Fusicoccum sp. Am 
Armi/laria me/lea PG 

Bacteries 
Chancre bacterien PG 
Agrobacterium tumefasciens Ab 

Mycolpasmes 
Enroulement chlorotique de l'abricotier (A.C.L.R.) Ab,Pj 

Virus 
Sharka (Plum Pox Virus) Ab,Am,P, Pj,PG 

lnsectes 
Pucerons (Myzus persicae ... ) (Ab),P,Pj 
Tordeuse orientale (Cydia molesta) p 

Nematodes 
Meloidoovne so. PG 

AMELi ORATION DE LA RESISTANCE A LA SHARKA 

0BJECTIFS 

moyens test programme 
de lutte existant developpe 

LCV + + 

LCV + 

LCH + 

neant -

OS + 

neant + 

neant + 

neant + + 

neant + + 

LCV + + 

CS -

OS + + 

La Sharka, maladie virale due au Plum Pox Virus, cause des decolorations et des 
deformations sur feuilles et sur fruits. Elle est transmise principalement par Jes pucerons sur le 
mode non persitant et par greffage. L'epidemie se developpe actuellement en France, comme 
dans la plupart des pays d'Europe mais n'est pas generalisee a !'ensemble du verger. L'objectif 
des programmes d'amelioration est done la creation de varietes ne multipliant pas le virus. Au 
contraire, la selection de varietes multipliant le virus sans exterioriser de symptomes est 
actuellement exclue: de telles varietes constitueraient des reservoirs d'inoculum incontrolables 
pour les varietes actuellement cultivees, qui sont toutes sensibles. 

Des tests sont en cours pour rechercher des sources de resistances chez le prunier 
japonais et evaluer le niveau de sensibilite des porte-greffe cultives. Des programmes sont 
engages sur pecher, ou la resistance travaillee provient d'une espece sauvage voisine, et deja 
bien avances sur abricotier, pour lequel des genotypes resistants ont ete trouves au sein de 
l'espece. Ce sont ces travaux sur abricotier que nous developpons plus en detail. 

TESTS DE SELECTION 

Une procedure de selection a ete elaboree pour permettre une evaluation aussi fiable et 
rapide que possible du nouveau materiel cree (Audergon et Morvan, 1990) Un premier test, 
avec inoculation par greffage de la souche D en conditions controlees, est pratique sur 
!'ensemble du materiel. Grace a une acceleration du cycle biologique, par des passage au froid 
des que la croissance se ralentit, ii permet d'eliminer la plupart des genotypes sensibles au bout 
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de 2 ans. Le caractere resistant du materiel retenu est verifie en pratiquant une inoculation par 
greffage de la souche M et une inoculation par puceron des souches D et M. Parallelement, le 
materiel est egalement observe en vergers situes en zone infestee, en Grece, ce qui constitue 
une validation de !'ensemble de la procedure. Plusieurs tests sont pratiques: inoculation par 
greffage, greffage sur des porte-greffes contamines, inoculation naturelle en zone contaminee. 

Les premiers hybrides resistants de bonne valeur agronomique sont actuellement en fin 
de validation en Grece. 

ANALYSE DES MECANISMES 

Parallelement, une analyse des mecanismes impliques a ete menee. Elle a permis de 
mettre en evidence des differences genetiques de reaction de la plante au virus a plusieurs 
niveaux (Audergon et al., 1993). Les varietes peuvent presenter une resistance tissulaire au 
virus. C'est cette resistance tissulaire qui est testee lorsqu'on pratique une inoculation par 
greffage. Elle peut resulter de 2 composantes: 

* une reduction de la vitesse de multiplication des particules virales. Des differences
varietales nettes peuvent etre mises en evidence entre varietes sensibles a l'aide de tests
EUSA pseudo-quantitatifs. Bien que sensible, la variete 'Screara' multiplie moins le virus
que des varietes comme 'Precoce de Tyrinthe', 'Colomer' ou 'Bebeco'.

* une resistance a la migration du virus. Les experiences d'immuno-empreintes montrent
que certaines varietes considerees comme resistantes multiplient en fait le virus, mais
dans une region tres Iocalisee autour du point d'inoculation, et que le virus ne migre pas
ensuite a longue distance.

La transmission par puceron est, elle aussi, plus ou moins efficace selon Jes varietes. 
Certaines varietes comme 'Precoce de Tyrinthe', tres sensibles dans le cas d'inoculations par 
greffage, "echappent" a la contamination !ors d'experimentations de transmission de la maladie 
par le puceron vert (M persicae). II semble egalement que chez certaines varietes, le virus soit 
peu disponible pour une acquisition par le puceron. 

L'analyse genetique de ces differentes composantes de la resistance est engagee Les 
methodes elaborees pour etudier la resistance a la Sharka chez l'abricotier vont etre utilisees ( et 
si necessaire adaptees) pour developper Jes programmes d'amelioration des autres especes. 

AMELIORATION DU PECHER POUR LA RESISTANCE AU PU CERON VERT MYZUS PERSICAE 

Le puceron vert, M persicae, a pour hote primaire le pecher, et pour hotes secondaires 
de tres nombreuses plantes herbacees. II cause a la fois des degats directs (enroulements des 
feuilles et dessechement des apex) et indirects (transmission de la sharka). Le probleme qu'il 
pose en verger de pecher est accru par )'apparition de polyresistances aux principales families 
d'insecticides. 

TESTS DE SELECTION PRECOCE 

L'observation d'une descendance entre un parent sensible P. persica var 'Summergrand' 
et un parent resistant P. davidiana clone 1908 dans differentes conditions (materiel juvenile ou 
adulte, infestation naturelle ou controlee, en abri insect-proof ou en verger) a montre la 
possibilite de selectionner precocement pour la resistance au puceron vert. II y a en effet une 
bonne concordance entre Jes observations realisees dans Jes differentes conditions (Monet et

al., 1994) 

ANALYSE DES MECANISMES DE RESISTANCE 

L'etude du comportement d'une collection de geniteurs vis-a-vis d'une infestation 
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controlee par le puceron vert n'a pas mis en evidence de resistance absolue. Par contre, des 
resistances partielles d'expression variees ont ete observees (Monet et al., 1994): 

* absence de developpement des colonies de pucerons ('Rubira', P. persica cl 2678), deja
notee par Massonie et al.

* regression rapide des colonies apres une phase de developpement chez P. davidiana cl
1908.

* retard a l'installation des colonies chez 'Malo konare'.

On note egalement chez P. davidiana une tolerance qui se traduit, a niveau d'infestation 
donne, par des degats attenues par rapport a la variete 'Summergrand'. Des differences de 
tolerance ont egalement ete notees dans la descendance 'Summergrand' x P. davidiana 1908. 

CONCLUSION 

L'elaboration de tests de selection fiable nous permet a court terme de realiser une 
selection efficace pour la resistance aux principaux parasites et ravageurs. A long terme, la 
question est bien sur celle de la durabilite des resistances introduites, qui se pose avec une 
acuite particuliere chez Jes plantes perennes que sont Jes arbres fruitiers. 

Le selectionneur pense d'abord a cumuler differents mecanismes de resistance au sein 
d'un meme genotype, afin de rendre plus difficile le contournement de la resistance. Les 
travaux engages avec nos partenaires zoologistes (Stations de Zoologie INRA d'Avignon) et 
pathologistes (Stations de Pathologie INRA de Bordeaux et Avignon) montrent qu'une telle 
demarche est envisageable dans Jes cas que nous etudions. 

Plus largement, cette demarche conduit a combiner differentes methodes de Jutte, en 
definissant des strategies de Jutte integree, dont la resistance genetique est alors une 
composante. Cette composante peut favoriser la mise en place d'autres methodes: en limitant 
Jes populations initiales, la resistance genetique peut rendre suffisante une Jutte biologique qui 
sur varietes sensibles ne suffirait pas a controler le parasite. Inversement, )'utilisation de la 
resistance genetique comme une composante d'une strategie globale plutot que comme un 
moyen unique de Jutte peut vraisemblablement retarder l'apparition de contournements de cette 
resistance. C'est aussi un moyen d'eviter le developpement d'autres problemes parasitaires, qui 
n'apparaissent pas du fait d'une Jutte chimique systematique mais pourraient devenir importants 
si celle-ci cessait. 

II est done pour nous tres important de travailler dans cet esprit en collaboration avec 
des partenaires elaborant des schemas de lutte integree (SRIV Gotheron). 
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RESUME - Apres avoir presente le tableau des maladies du pecher qui se manifestent souvent 
de far;:on epidemique en Italie (cloque, 01dium, moniliose, chancres et dessechements, taches 
bacteriennes), on propose une possible strategie de decision pour rationaliser Jes interventions 
chimiques. Pour chaque maladie on rappelle Jes facteurs de risque, les matieres actives, Jes des 
de decision pour les traitements, les periodes ou les traitements peuvent etre envisages et les 
interventions complementaires a la Jutte chimique. 

INTRODUCTION 

Parmi Jes nombreuses maladies fongiques et bacteriennes qui peuvent affecter le pecher 
seulement quelqu'unes se manifestent de far;:on epidemique mais exigent une fort attention en 
ce qui conceme la Jutte chimique. 

Maintenant en Italie Jes programmes d'intervention sur le pecher roulent sur Jes 
maladies indiquees clans le tableau 1. 

Quelqu'unes d'entre elles, a cause des possibles graves dommages, doivent en effet etre 
maitrisees de far;:on preventive, d'autres par contre se developpent seulement dans certaines 
conditions et surtout peuvent etre traitees apres !'apparition des symptomes. Malgre r;:a, aussi a 
cause du manque de modeles de prevision et de la polivalence de quelques fongicides, une 
protection preventive est souvent preconisee et, par consequent, plusieurs traitements peuvent 
n'etre pas justifies. 

Dans cette situation on a elabore, pour chacune des susmentionnees maladies, des 
propositions pour la rationalisation de la Jutte chimique. II s'agit de criteres tout a fait 
empiriques mais qui ont fait leurs preuves pendant plusieurs ans d'application clans le cadre des 
Directives de production integree de la Region Emilia Romagna (Italie du nord) et peuvent etre 
consideres valables aussi pour d'autres endroits. 

Tableau 1 - Pricipales maladies du pecher en ltalie et relatifs agents pathogenens 

CLOQUE Taphrina deformans 
OIDIUM Sphaerotheca pannosa var. oersicae 
MONILIOSE Monilinia laxa 

CHANCRES ET DESSECHEMENTS Fusicoccum amvr:idali et Cvtospora spp. 

TACHES BACTERIENNES Xanthomonas campestris pv. pruni 
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LIGNES D'INTERVENTION POUR LES PRINCIPALES MALADIES 

CLOQUE 

Les interventions chimiques contre la claque sont adressees aussi contre la criblure 
(causee par Coryneum beijerinckii) mais depuis longtemps cette maladie ne se manifeste plus 
de fai,:on epidemique tandis que Taphrina deformans est, de plus en plus, cause de dommages 
malgre Jes traitements effectues en repos de vegetation. Cette evolution pourrait etre correlee 
avec la reduction des traitements fongicides qui s'est verifiee dans Jes derniers ans sur pecher 
en Italie et avec la grande capacite de diffusion de T. deformans. <;a confirme, quand meme, la 
necessite d'une protection tout a fait preventive contre la claque, qui peut etre dirigee selon Jes 
criteres suivants. 

Facteurs de risque: quantite d'inocuium causee par Jes attaques de l'annee precedente, climat 
pluvieux et humide au printemps, sensibilite varietale 

Fongicides: Jes produits Jes plus utilises en Italie sont zirame et, a un niveau inferieur, thirame 
et cuivre; depuis quelques annees aussi la doguadine a ete introduite, avec de satisfaisants 
resultats. 

Strategie: comme ii n'est pas possible arreter la maladie apres la manifestation des sympt6mes 
on doit conduire une Jutte preventive en tout cas, avec une intensite correlee a la quantite 
d'inoculum. Dans Jes vergers attaques l'annee precedente (risque eleve) on preconise trois 
traitements dans Jes stades suivants: chute des feuilles, fin de l'hiver, debourrement; dans Jes 
vergers pas affectes deux traitements peuvent etre envisages dont le deuxieme a la fin de I' 
hiver ou au debourrement. Surtout dans le premier cas, avec pluies frequentes apres le 
debourrement, d'autres traitements peuvent etre convenables. 

OIDIUM 

Dans Jes dernieres annees, en meme temps de la diffusion des nectarines, cette maladie 
a vu monter son importance et dans Jes situations favorables au pathogene elle est tres 
redoutable a cause de ses attaques epidemiques et soudains aux fruits, presque jamais precedes 
par attaques foliaires. <;a oblige a effectuer dans Jes vergers a risque une Jutte preventive pour 
la protection des fruits. Toutefois dans beaucoup de situations, grace aussi a la disponibilite de 
fongicides tres efficaces, ii est possible d'intervenir seulement apres !'apparition des sympt6mes 
et i,:a permet de diriger Jes traitements de fai,:on satisfaisante. 

Facteurs de risque: caracteristiques du milieu de cultivation favorables a la maladie (climat 
chaud, ventilation frequente, manque d' humectation prolongee), sensibilite varietale elevee. 

Fongicides: Jes modernes inhibiteurs de la biosynthese des steroles (triazoles, pirimidines) ont 
permis une sensible augmentation du degre de protection par rapport aux produits 
traditionnels. 

Strategie: en raison de la grande sensibilite des fruits et de la vitesse de manifestation de la 
maladie sur ceux-ci, on preconise pour les vergers a risque eleve 2 - 3 traitements preventifs 
des la fin de la floraison (tous Jes 7 - 10 jours suivant Jes caracteristiques du fongicide et Jes 
conditions climatiques). Dans Jes autres situations (protections des feuilles dans Jes vergers a 
risque eleve, protection des fruits et des feuilles dans Jes vergers a risque faible) on peut 
commencer les interventions seulement apres la manifestation des sympt6mes; Jes traitements 
suivants peuvent etre modules selon !'evolution de la maladie et le fongicide choisi. 
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MONILIOSE 

Depuis quelques annees la pourriture des fruits par Monilinia laxa cause de graves 
preoccupations, surtout en ce qui conceme les pavies et les nectarines a maturation tardive et 
les dommages peuvent etre tres eleves aussi durant et apres la conservation. Le but principal de 
la Jutte contre la moniliose est done la protection des fruits au moment de la maturation mais 
Jes resultats de la lutte chimique ne sont pas toujours satisfaisants, surtout pour ce qui 
conceme la production commercialisee apres conservation. 

Facteurs de risque: climat pluvieux et humide, sensibilite varietale elevee, epoque tardive de 
maturation, potentiel d'inoculum, longueur de conservation. 

Fongicides: outre Jes produits depuis longtemps consideres les plus efficaces contre la 
moniliose (benzimidazoles, dicarboximides) recemment aussi quelques IBS ont ete introduits 
avec preference pour Jes traitements au stade de maturation des fruits, grace a leur court delai 
d'emploi avant recolte. 

Strategie: la lutte chimique au moment de la floraison est envisagee seulement avec climat 
pluvieux et humide avec preference pour Jes benzimidazoles, aussi par leur bonne activite 
contre Fusicoccum et Cytospora. Des traitements preventifs avant recolte sont preconises sur 
Jes varietes tres sensibles et / ou a maturation tardive et en cas de longue conservation des 
fruits. Le choi du fongicide est en ce cas dirige par Jes aspects residuels et on donne la 
preference aux produits IBS a court delai d'ernploi avant recolte (triforine et cyproconazole) 

Interventions complementaires a la Jutte chimique: fumures azotees pas excessives, irrigations 
sous frondaison, elimination des fruits mummifies et des rameaux atteints, aeration des plantes 
par la taille d'ete 

CHANCRES ET DESSEClffiMENfS 

Apres une periode de diffusion epidemique Fusiccoccum amygdali, depuis quelques 
annees, pose peu de problemes dans l'Italie du Nord tandis que quelques foyers on peut Jes 
recontrer dans le Sud de l'Italie. Par contre dans Jes regions septentrionales on a eu une 
augmentation des attaques par Cytospora spp .. 

Facteurs de risque: climat humide et pluvieux, sensibilite varietale elevee, potentiel de 
inoculum eleve. 

Fongicides: Jes produits Jes plus consideres en Italie sont Jes benzimidazoles et le bitertanol 
(activite curative) et le dithianon (activite preventive). 

Strategie: la lutte specifique est preconisee seulement dans les vergers avec presence de 
symptomes de la maladie. Deux traitements en automne (debut et pendant la chute des feuilles) 
et deux autres au printernps (debourrernent) sont necessaires. II faut rappeler que parmi Jes 
produits susmentionnes seulement le bitertanol est actif contre T deformans; en tout cas leur 
utilisation en melange avec zirame permet d'eviter les interventions specifiques contre la 
cloque. 

lnten,entions complementaires a la Jutte chimique: furnures azotees pas excessives, irrigations 
sous frondaison, taille et elimination des rarneaux atteints, utilisation de materiel de 
multiplication sain, varietes peu sensibles. 
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La maladie s'est manifestee en Italie depuis peu d'annees principalement dans Jes 
regions Emilia Romagna et Veneto, avec des dommages tres graves soit aux fruits soit aux 
feuilles. Les varietes Jes plus sensibles sont Elegant Lady et Iris rouge parmi Jes peches, 
Springred, Venus, Maria Emilia et Maria Laura parmi les nectarines; Jes attaques sont plus 
frequents dans Jes jeunes plantations. 
Facteurs de risque: climat humide et pluvieux, sensibilite varietale elevee, potentiel d'inoculum 
eleve. 

Produits Jes seul produit pourvu d' activite antibacterienne est le cuivre, toutefois sa 
phytoxicite limite Jes possibilites d'application en cours de vegetation. 

Strategie: a cause de la phyotoxicite Jes traitements sont concentres dans la periode de repos 
vegetatif et !'on preconise Jes applications suivantes: debut, pendant et fin de la chute des 
feuilles, fin de I' hiver, debourrement. Avec ce programme on ne considere pas necessaire 
d'effectuer des traitements specifiques contre la claque, meme si la dose de cuivre pour cette 
maladie est plus elevee. 

Interventions complementaires a la lutte chimique: elimination des residus de la taille, 
utilisation de materiel de multiplication sain. 

CONCLUSIONS 

Comme !'on a constate, le pecher est affecte par plusieures maladies qui peuvent 
potentiellement requerir une charge de traitements chimiques tres elevee. On pense toutefois 
que la consideration pour chacun des pathogenes des divers facteurs de decision (niveau de 
risque, dommages par la maladie, proprietes des fongicides) puisse amener une gestion 
satisfaisante de la protection et, en plusieurs cas, une remarquable reduction du nombre des 
tratitements. Une attention particuliere devra etre pretee a la periode entre le debut de la chute 
des feuilles et le debourrement a laquelle correspondent Jes traitements relatifs a trois des cinq 
maladies considerees et dont seulement la claque doit etre maitrisee de fac;:on preventive. A ce 
sujet on propose le suivant schema d'intervention, rapporte aux differentes combinaisons des 
maladies, qui permet de rationaliser le choi du moment du traitement et du produit. 

Schema d'intervention des la chute des feuilles au debourrement selon la presence des diverses 
maladies 

Maladies Cloque Cloque + Cloque + 

Stade Risque eleve Risque faible Chancres et dessechements Taches bacteriennes 
Debut chute + + 

des feuilles 

Pendant chute + + 

des feuilles 

Fin chute + + + 

des feuilles 

Fin hiver + + + 

OU 

Debourrement + + + + + 

Produits Zirame, Thirame, Bitertanol + zirame 

Cuivre, Doguadine Benzimidazole + zirame Cuivre 

Dithianon + zirame 




