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Semiochimici: 
innovazioni per la 

protezione sostenibile 
delle colture

Biocontrollo: una frontiera di opportunità



Trasferire le conoscenze che derivano dalla ricerca di base
all’applicazione in campo nel più breve tempo possibile.

Integrazione delle strategie innovative (in particolare
semiochimici e semiofisici) con le tecniche di controllo
tradizionali o comunque già collaudate.

Prospettare soluzioni comunque efficaci, ma solo dopo
averne verificata la sostenibilità anche economica.

Fitofagi refrattari al controllo, ovvero alla riduzione delle
loro popolazioni al di sotto delle soglie di danno.

Agroecosistemi di notevole importanza economica a livello
nazionale e di notevole estensione [pero (1), melo, pesco,
nocciolo, castagno (2), olivo, vite (2)].





Cacopsylla pyri (L.) (Hemiptera Psyllidae) is one of the
most important pests of European pear. In addition, C.
pyri is the main vector of ‘Candidatus Phytoplasma pyri’
responsible for pear decline disease.

The management of this insect pest generally depends on
a restricted number of insecticides and, although the
number of applications per year is not extremely high, a
non-chemical control approach would be desirable.

Pear plants damaged by phytoplasma

Cacopsylla pyri female Cacopsylla pyri male

Fruit with honeydew
produced by C. pyri
and sooty mould.



Equipement for electroantennographic 
recording 



Glass Y-tube olfactometer for behavioural bioassays 



11-15-dimethylheptacosane

Cacopsylla pyri



Cacopsylla pyricola



The recordings allowed to obtain two different
and characteristic vibrational patterns, emitted by
male (A) and female (B) of C. pyri. In presence of
the female, the males began the courting behavior
with the characteristic called. At the end of the call
signal the females responded with their
characteristic vibrational pattern (B). The females
repeated the signal until the male restarted his
calls. During this duet the male showed a search
behavior of the female. The female generally,
during the initial phases of the courtship, went
along the petiole of the leaf where, after repeated
calls, the male also arrived to mate.
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Mating disruption test under laboratory condition

The female vibrational signal was recorded as MP3 and conveyed, in loop using a prototype of
minishaker (Tremos ™ supplied by CBC Europe Srl) on pear shoots on which C. pyri virgin pairs
were placed, to interfere with the mating by masking the natural communications. The test lasted
5 consecutive days in the laboratory under the same photoperiod and temperature conditions used for
rearing (23° C; 16:8 L:D photoperiod). The control test was performed under the same laboratory
conditions but without the female vibrational signal.

Dr. Stefano Civolani,
University of Ferrara,

supported by
Shin-Etsu



To evaluate the effectiveness of the mating disruption we estimated the mating
percentages (by identification of spermatozoa within the female spermatheca) with
respect to the control. Chi-square test shows a statistically significant reduction in mating
(p <0.05) upon disruption.

Female reproductive system
of C. pyri with ovaries (A)
and spermatheca (B).

The integrated study of C. pyri communication systems (semiochemicals,
semiophysicals) can contribute to the development of new ecofriendly control
strategies

Dr. Stefano Civolani,
University of Ferrara,
supported by Shin-Etsu





The main chestnut pest insects
Chestnut gall wasp;
Chestnut tortricid (early, middle and late) moths;
Chestnut weevils.

Dryocosmus 
kuriphilus

Chestnut gall wasp

Pammene fasciana
Chestnut leaf roller

Cydia fagiglandana
Beech seed moth, Beech moth

Cydia splendana
Acorn moth, Chestnut fruit moth

Curculio elephas
Chestnut weevil

Curculio propinquus
Chestnut weevil



Chestnut gall wasp

Dryocosmus kuriphilus Yasumatsu

Strong slowdown in the development of young plants

Significant reduction of wood growth

Substantial decrease in the number of fruits



% of chestnut fruits damaged by C. fagiglandana and C. splendana
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The decrease in the harvest (up to 90%) was due to the
damages caused by the chestnut gall wasp and to the
contemporary adverse climatic conditions.



Cydia fagiglandana, Beech moth

Damages are variable with the year and dependent on the cultivar.

It is the most harmful species in the central-southern italian chestnut
areas on middle ripening cultivars.

During the last years, on middle-late chestnut cultivars damage
increased from 20 to 50% of production.
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Trap catches of males (by sex-attractants) and females (by light traps)
chestnut moths were recorded for several years (1984-2018)

Traptest (ISAGRO) baited with sex-attractants

Male (right) and female (left) genitalia of C. fagiglandana



A typical seasonal flight patterns of male chestnut pest insects using
sex-attractant (moths) and light traps (weevil).
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Mating disruption

High levels of sex attractant Low levels of sex attractant



Suterra Puffers (n. 3/ha) were displaced in chestnut groves (8.0
ha) in Serino and Formicola (Avellino and Caserta provinces,
Campania Region) at the beginning of June (2009-2013).

Pedrazzoli F., Salvadori C., De Cristofaro A., Di Santo P., Endrizzi E., Sabbatini

Peverieri G., Roversi P.F., Ziccardi A., Angeli G., 2012. A new strategy of

environmentally safe control of chestnut tortricid moths. IOBC wprs Bulletin, 74:

119-125. ISSN: 1027-3115

High levels of sex attractants



Sampling at the harvest time (15-25 October)
% damaged chestnut fruits

Year Treated Control

2009  (Serino, AV) 22 32

2010   “              “ 16 28

2011   “              “ 19 36

2011  (Formicola, CE) 12 21

2012   “              “ 14 26

2013   “              “ 16 31

2013  (Ecodian) 9 33

The whole production of 3 chestnut trees in the center of the treated and
control areas were sampled.

The % of damaged chestnut fruits was significantly lower (Levene test,
ANOVA, LSD test, P<0.05) in the treated chestnut groves, but the damage
reduction was always lower than 50%, except for Ecodian in 2013.



Ecodian® dispensers (ISAGRO) made of
Mater-Bi®, a completely biodegradable
biobased polymer for false trail following
(2.200/ha; 45 g of a.i./ha).

Low levels of sex attractants





False trails following technique

Nylon wires 6 meters long were suspended by a telescopic pole to
the chestnut tree branches, each wire equipped with 10 Ecodian
dispensers; tests were made in 3 chestnut areas (4.0 ha); 2 ha were
pheromone treated and 2 ha were used as a control.



Sampling at the harvest time (15-25 October)

% damaged chestnut fruits

Chestnut groves area 2014 2015
Treated Control Treated Control

Montella  (AV) 18 43 10 23

Roccadaspide (SA) - horizontal 21 56 15 38

Roccadaspide (CE) - vertical 12 56 9 38

Roccamonfina (CE) - 28 63 11 28

The % of damaged chestnut fruits was significantly lower (Levene test,
ANOVA, LSD test) in the treated chestnut groves, and the damage
reduction was always more than 50%.



Ecodian CT

Pheromone dispenser Ecodian CT™ (Isagro S.p.A.), a wire made up of a cellulose core
covered by Mater-Bi (Novamont S.p.A.), a completely biodegradable and compostable
bioplastic, containing the synthetic sex attractants E8E10-12:Ac and E8E10-12:OH.





grams of

a.i./ha

meter

(n. wires/ha)

timing

Control --- --- ---

Ecodian CT 15 600

(100 wires)

Beginning of June

Ecodian CT 25 900

(150 wires)

Beginning of June

Ecodian 45 2,200 Beginning of June

In 2016 tests were made in 3 chestnut groves (Montella,
Roccadaspide, Roccamonfina) of 8 ha, 2 ha/plot.

In 2017 and 2018 only Ecodian CT was tested.



* significant differences (P<0.05)  (Levene test, ANOVA, LSD test).
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* significant differences (P<0.05)  (Levene test, ANOVA, LSD test).
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* significant differences (P<0.05)  (Levene test, ANOVA, LSD test).

*
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R² = 0,97812 

R² = 0,95630

R² = 0,93205
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No interference between sex attractants of Cydia fagiglandana and C. splendana.

Heavy interference between sex attractants of Cydia spp. and Pammene fasciana.



At the end of this
long story, in 2018 the
commercial product
has been released by
Isagro and authorised
by the Italian
Ministery of Health
for controlling Cydia
fagiglandana and
Cydia splendana in
chestnut groves.
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Control of chestnut moths,
Cydia fagiglandana and C. 

splendana, by mating 
disruption
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Cydia fagiglandana sex 
attractants history:

from identification to field 
application





Lobesia botrana

Cryptoblabes gnidiella





Larino (CB)  2018-2021
Montenero di Bisaccia (CB) 2021
Fontanarosa (AV) 2021
Rutigliano (BA) 2021



Azienda biologica
Sig. Giacinto De Filippis



Montenero di Bisaccia (CB)
Montepulciano d’Abruzzo – untreated vs mating disruption



Sampling at the grape harvest (available data also for 1st and 2nd generation)

3rd  generation % damaged grapes

Year Treated Control

2018  (Larino, CB)             700 m,  3.0 mm 1,7 9,3 (3,7)

2018  (Larino, CB)           1000 m,  3.0 mm 1,0 9,3 (3,7)

2018  (Larino, CB)           1000 m,  3.2 mm 1,3 9,3 (3,7)

2019  (Larino, CB)           1000 m,  3.0 mm 0,3 5,3 (2,8)

2019  (Larino, CB)           1000 m,  3.2 mm 0,3 5,3 (2,8)

2020  (Larino, CB)           1000 m,  3.0 mm 1,0 7,0 (3,7)

2021  (Larino, CB)           1000 m,  3.0 mm, old type 0,5 9,0 (3,5)

2021  (Larino, CB)           1000 m,  3.0 mm, new type 0,7 9,0 (3,5)

2021  (Larino, CB)             700 m,  3.0 mm, new type 1,6 9,0 (3,5)

2021  (Montenero, CB)    1000 m,  3.0 mm, new type 4,2 17,6 (1,8)

2021  (Montenero, CB)      700 m,  3.0 mm, new type 5,1 17,6 (1,8)

2021  (Rutigliano, BA)    1000 m,  3.0 mm, new type 0,3 23,3 (1,0)

2021  (Rutigliano, BA)      700 m,  3.0 mm, new type 0,5 23,3 (1,0) 

The % of damaged grapes was significantly lower (Levene test, Bliss angular transformation,
ANOVA, Tuckey test, P<0.05; Levene test, ANOVA, LSD test) in the treated vineyards.





No interference between sex attractants of Lobesia botrana and
Cryptoblabes gnidiella.



Distrazione  
sessuale

Vantaggi della 
confusione sessuale 

= + Ulteriori 
vantaggi 

- riduzione degli interventi con 
insetticidi di sintesi;

- diminuzione 
dell’inquinamento;

- tutela della fauna utile e della 
biodiversità: aumento della 
resilienza dell’agroecosistema;

- riduzione o assenza di residui 
di fitofarmaci nel prodotto 
finale;

- applicabilità in regime di 
agricoltura biologica ed 
integrata,

- risparmio di acqua e risparmio 
energetico.

- uso di basse dosi di 
attrattivo sessuale 
(22-25 g/ha);

- adatto anche a piccoli 
appezzamenti;

- erogatore 
biodegradabile 
(esterno in Mater-Bi 
ed anima di 
cellulosa): nessun 
costi di smaltimento;

- limitata possibilità di 
insorgenza di 
popolazioni resistenti.

Sostenibilità:



Grazie
per la  cortese  attenzione


