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Production Systems

Efficacy and timing of some new products against pear psylla (Cacopsylla pyri L.) (Hemiptera: 
Psyllidae): II. Spirodiclofen 

V. Arnaudov*

Institute of Fruit Growing, 12 Ostromila, 4004 Plovdiv, Bulgaria

(Manuscript received 30 June 2016; accepted for publication 7 September 2016)

Abstract. The effectiveness of spirodiclofen (Envidor® 240 SC) in the control of pear psylla (Cacopsylla pyri L.) on pear trees was evaluated in field 
experiments, carried out in commercial pear orchard in the village Dink near Plovdiv  (Bulgaria) during 2014 – 2015. The efficacy of spirodiclofen (Envidor 240 
SC ® at a dose of 600 and 800 ml/hl) in controlling this pest was compared to that of abamectin (Vertimec 018 EC at a dose 150 ml/hl). Each one of the 
insecticides was applied only once in the presence of predominantly "yellow" eggs and the first hatched larvae from the second generation of C. pyri. Аpplied 
only once at a dose of 800 ml/hl, spirodiclofen (Envidor® 240 SC) effectively reduces populations of the pest, achieving from 92.6 to 96.4% efficacy 21 days 
after treatment (DAT). Envidor 240 SC applied at a lower dose of 600 ml/hl had a slightly worse effect, achieving from 90.0 to 93.1% efficacy 21 DAT. The 
effectiveness of spirotetramat at both doses after only one application was very high and insignificantly different. In comparison with the reference insecticide 
(abamectin) the efficacy of spirodiclofen was slightly weaker in the first two weeks after treatment and insignificantly different at the end of the third week after 
the treatment (the total reduction of larvae ranged between 82.4 – 87.4% 3 DAT and 90.0 – 96.4% 21 DAT in the spirodiclofen treated plots, while in the 
abamectin treated plot it ranged between 92.9 – 96.5% 3 DAT and 94.0 – 98.7% 21 DAT. Spirodiclofen (Envidor® 240 SC), both tested doses gave similar 
results, which are significantly weaker in the first days after treatment, but significant enough and improved in time. This active substance, in contrast to 
abamectin, demonstrated a slow initial activity and a longer persistence. Spirodiclofen can be considered as a reliable tool to control of C. pyri and possible 
alternative to abamectin to prevent the risk of resistance in pest populations.
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Introduction et al., 1990; Berrada et al., 1995; Buès et al., 1999; Schaub et al., 
2001; Kocourek and Stara, 2006; Civolani et al., 2007; Civolani et al., 
2010; Miarnau et al., 2010). In Bulgaria is also reported the Pear psylla (Cacopsylla pyri L.) (Hemiptera: Psyllidae) is 
occurrence of resistance in some populations of C. pyri, as well as considered one of the key insect pest in European pear production 
reduced efficacy of some commonly used in the practice insecticides (Berrada et al., 1996). C. pyri is the most important pest in pear-
(Harizanov, 1966; Arnaoudov and Kutinkova, 2001). The possibility growing regions of Bulgaria, it appears regularly in gardens intensive 
of developing a resistance in pest populations, well as the spray with insecticides. Overwintering females begin to lay eggs as 
withdrawal from the market of many used conventional insecticides early as in mid-February, and the period of oviposition is long and 
necessitates the introduction of new biorational pesticides with a usually extends into late April. First generation larvae appear before 
new mechanism of action, but relatively safe for beneficial flowering in early April and second generation larvae - in late April 
organisms and the environment (Horowitz and Ishaaya, 2004).and early May about two weeks after blossoming pear trees.The 

Spirodiclofen is the first member of a new class of products - sucking psyllid causes damage on new branches and deformation of 
ketoenoli derived from tetronic acid present on the market by the leaves, resulting in the occurrence of necrosis. The larvae produce 
company Bayer CropScience. This product has a novel mode of honeydew leading to increased susceptibility for sooty mold 
action expressed in blocking lipid synthesis in the body of a large (Cladosporium spp.), causing a blackening of the pear skin. Apart 
number of mites and insect species, including and Cacopsylla pyri. from the immediate damage, the pest is also a vector of 'Candidatus 
(De Maeyer et al., 2002a; Marčić et al., 2007). This product is Phytoplasma pyri', causal agent of the important disease 'Pear 
characterised by a new and unique mode of action and does not Decline' (Seemüller and Schneider, 2004), which can reduce tree 
show any cross resistance with any other acaricides and vigor and sometimes cause their death.
insecticides on the market. Due to its way of action and to the respect After the withdrawal from the market of amitraz several 
of beneficials it is suitable for integrated pest management and anti-conventional synthetic insecticides (abamectin, organophosphates, 
resistance strategy plans (Risi et al., 2006).neonicotinoids and pyrethroids) have long been used for chemical 

The aim of this study was to evaluate the efficacy of control of this pest. However, chemical control of pear psylla has 
spirodiclofen (Envidor 240 SC ®) used to controling of pear psylla become difficult lately because of the development of resistant 
(Cacopsylla pyri L.) on pear trees in Bulgaria.populations as a result of repeated use of the same insecticide (Pree 

* e-mail: vaarnaudov@abv.bg
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Material and methods

Field trials to evaluate the efficacy of spirodiclofen (Envidor® 
240 SC) control C. pyri L.  were conducted in a commercial pear 
orchard in the village Dink located near the city of Plovdiv during 
2014-2015. The efficacy of spirodiclofen (Envidor® 240 SC, applied 
at a dose of 600 and 800 ml/hl) in controlling this pest was compared 
to that of abamectin (Vertimec 018 EC, аpplied at a dose 150 ml/hl) in 
two experiments. The products used in the tests and their main presence of predominantly "yellow" eggs and the first hatched larvae 
characteristics are presented in Table 1. from the second generation of C. pyri. The experiments are set up on 

Each one of these insecticides was applied only once in the a block random scheme in 3 replicates (by four trees for each 

Table 1. Products used in tests

Active
substance

Spirodiclofen

Spirodiclofen

Abamectin 

Envidor

Envidor

Vertimec

240 g/L SC

240 g/L SC

18 g/L EC

600

800

150

Product
Commercia
formulation

Dose С. f. 
ml / hl

Table 2. Experimental conditions

Treatment Product
Active

substance
Dose ml/hl Time of application

Date

2014 2015

1.

2.

3.

4.

Vertimec 18 EC

Envidor 240 SC  

Envidor 240 SC

Untreated kontrola

Abamectin

Spirodiclofen

Spirodiclofen

150

600

800

26.04

26.04

26.04

30.04

30.04

30.04

"yellow" eggs and the first hatched larvae 

"yellow" eggs and the first hatched larvae

"yellow" eggs and the first hatched larvae

replicate) for each variant, on 15-year trees with spindle-shaped numbers of living larvae were observed between pesticide-treated 
form, from the 'Williams' cultivar. Eggs and larvae (EL) before trees and untreated trees as a result of the chemical treatments 
treatment and larvae (L) after treatment were counted per shoot on 5 (Tables 3 and 4). 
previously marked shoots per plot. The means were transformed by 
√ (x+0.5) and separated by t-test, and the efficacy was calculated 
according to Henderson-Tilton (1955).

Results and discussion

Еfficacy of spirodiclofen applied at a rates of 600 and 800 ml/hl 
in the presence of predominantly "yellow" eggs and first hatched 
larvae were compared with that of abamectin applied at rate of 150 
ml/hl (Table 2). The results as a mean number of eggs (E) and larvae 
(L) before treatment (ELBT) and larvae/nymphs (L/N) after 
treatment (LNAT) per shoot presented in Tables 3-4 for each year 
separately. The reduction of the total number of larvae/nymphs 
expressed as % are shown on Figures 1 and 2.

Population density (number of eggs and larvae per shoot) of C. 
pyri was not significantly different in each of the experimental plots 
before the treatment in both years of the study. In contrast to the 
population density, the degree of hatching of the eggs was not 
identical in both years. In 2014 it ranged from 0.02 to 0.04%, while in 
2015 it was from 0.12 to 0.17%. Significant differences in the 

Table 3. Efficacy of spirodiclofen against C. pyri at different doses of application, presented as mean number of eggs (E) 
and larvae/nymphs (L/N) to shoot (Plovdiv, 2014)

* Values in the same column marked with different letters differ significantly from each other for p ≤ 0.05 (Duntsan's Test)

Active ingredient Insecticide
Dose
ml/hl

Untreated Kontrola

Spirodiclofen (А)

Spirodiclofen (В)

Abamectin

a118.5  (0.03)

132.4 (0.02)

146.0 (0.03)

155.5 (0.04)

a 

a 

a 

 a35.0
b  5.7
b  5.2
с  1.6

a69.2

  8.8

  7.0

  0.8

b

b

с

a102.5
b10.0
bc  6.9
c  1.4

115.0
b    8.9
bc    5.1
c    1.9

a

Envidor  240 СК

Envidor  240 СК

Vertimec 18 EC

600

800

150

Before application

T-1

E+L (Н) MF MF MF MF

T+3 T+7 T+14 T+21

Тhe mean larvae (L) on shoots after application (days)

100

E
ffi

ca
cy

 a
fte

r 
ap

pl
ic

at
io

n,
 %

75

50

25

0
T+3

Abamectin           Spirodiclofen (A) Spirodiclofen (B)           

Days after application
T+7 T+14 T+21

Figure 1. Efficacy of spirodiclofen against C. pyri at 
different doses of application (% еfficacy according to 
Henderson-Tilton, 1955) (Plovdiv, 2015)



308

®Spirodiclofen as Envidor  240 SC (tested doses of 600 and 800 than that in 2015. Еxplanation of this fact should be looking at 
ml/hl) showed high efficacy in the control pear psylla (C. pyri) after different rates of hatching eggs at the time of treatment (percent 
only once application (Figures 1 and 2). Applied at a dose of 800 hatching in 2014 is three times lower compared to 2015). The lower 

®ml/hl, Envidor 240  SC effectively reduce populations of the pest, efficacy of spirodiclofen in the experimental plots in 2015 seems 
achieving from 92.6 to 96.4% efficacy 21 days after treatment (DAT). quite logical in terms of delayed initial effect of this product and a 
Envidor 240 SC applied at a lower dose of 600 ml/hl had a slightly larger number of larvae present during treatment, compared with 
worse effect, achieving from 90.0 to 93.1% efficacy (21 DAT). The 2014.

® As a result of the research can be concluded that the optimum efficacy of spirodiclofen (Envidor  240 SC) at both doses of 
time for application of spirodiclofen against pear psylla should focus application was similar and insignificantly different. Spirodiclofen, 
on the second generation in the presence of predominantly "yellow" when applied in higher dose showed comparable or insignificant 
eggs and the first hatched larvae. The effectiveness of this active different efficacy than that of the reference insecticide abamectin, 
ingredient greatly decreased with increasing percentage of hatched and similar or significantly lower efficiency than that of abamectin, 
eggs and the number of available nymphs, regardless of the when spirodiclofen is used in the lower dose (Figres 1 and 2).
improving over time effect.

Conclusion

Spirodiclofen as Envidor 240 SC applied at a dose of 800 ml/hl 
showed a high efficiency in controlling pear psylla (Cacopsylla pyri) 
larvae of the second generation. Spirodiclofen (Envidor 240 SC) 
applied at a lower dose of 600 ml/hl had a slightly worse effect, than 
used at a dose of 800 ml/hl. Spirodiclofen (Envidor 240 SC), both 
tested doses gave similar results, which are significantly weaker in 
the first days after treatment, but significant enough and improved in 
time. The efficacy of spirodiclofen (Envidor SC 240 ®) to C. pyri in 
both doses tested (600 and 800 ml/hl) is high and close to that of the 
reference insecticide abamectin. Spirodiclofen is characterized by 
low initial toxicity and long persistence that allow effective control of 
C. pyri populations up to three weeks after treatment. The best time 
for its application is after the flowering of the pear trees in the 
prevalent presence of "yellow" eggs and the first hatched larvae. 
Spirodiclofen can be considered as a reliable tool to control of C. pyri 
and possible alternative to abamectin to prevent the risk of 
resistance in pest populations.

Spirodiclofen in both rates of application demonstrated slightly 
weaker results in the first days after treatment, which gradually 

Referencesimprove in time and at the end of the third week reached significant 
levels. This active substance is characterized by slowed initial action 

Arnaudov V and Kutinkova H, 2001. Efficacy of some pesticides and long persistence, unlike abamectin, which is a more rapid 
for control of pear psylla, Psylla pyri L. in Bulgaria. Proceedings 9th. initiation effect and relatively short persistence. This explains why 
International Conference of Horticulture, Lednice 2001, Czeh the reduction of C. pyri larvae in the spirodiclofen treated plots in the 
Republic, 3, 15-19.first days after the treatment was lower than at the end of the third 
Buès R, Boudinhon L, Toubon JF and D'arcier FF, 1999. week, while in the abamectin treated plots it was the highest at the 
Geographic and seasonal variability of resistance to insecticides in end of the first week and then gradually decreased.
Cacopsylla pyri L. (Hom., Psyllidae). Journal of Applied Entomology, The results of the two years are similar, although in 2014, the 
123, 289-297.level of efficacy in the experimental plots was significantly higher 
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Figure 2. Efficacy of spirodiclofen against C. pyri at 
different doses of application (% еfficacy according 
to Henderson-Tilton, 1955) (Plovdiv, 2015)

Table 4. Efficacy of spirodiclofen against C. pyri at different doses of application, presented as mean number of eggs (E) 
and larvae/nymphs (L/N) to shoot (Plovdiv, 2015)

* Values in the same column marked with different letters differ significantly from each other for p ≤ 0.05 (Duntsan's Test)

Active ingredient Insecticide
Dose
ml/hl

Untreated Kontrola

Spirodiclofen (А)

Spirodiclofen (В)

Abamectin

176.0  (0.14)

148.2 (0.17)

162.0  (0.15)

182.6  (0.12)

a

a 

a

a

a23.0

3.4

3.0

1.7

b

b

b

45.0

  5.6

  4.5

  1.8с

a

b

b

129.2

  12.3

    9.8

    5.9

a

b

b

b

98.5
b  8.3

  6.7

  6.1

a

b

b

Envidor  240 СК

Envidor  240 СК

Vertimec 18 EC

600

800

150

Before application

T-1

E+L (Н) MF MF MF MF

T+3 T+7 T+14 T+21

Efficacy after (days)
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chemical analyses, statistical and other 
methods and conditions applied for the 
experiments should be described in detail. 
A criterion of sufficient information is to be 
possible for others to repeat the experi-
ment in order to verify results.
Results are presented in understandable 

 

tables and figures, accompanied by the 
statistical parameters needed for the 
evaluation. Data from tables and figures 
should not be repeated in the text.
Tables should be as simple and as few as 
possible. Each table should have its own 
explanatory title and to be typed on a 
separate page. They should be outside the 
main body of the text and an indication 
should be given where it should be 
inserted.
Figures should be sharp with good 
contrast and rendition. Graphic materials 
should be preferred. Photographs to be 
appropriate for printing. Illustrations are 
supplied in colour as an exception after 
special agreement with the editorial board 
and possible payment of extra costs. The 
figures are to be each in a single file and 
their location should be given within the 
text.  
Discussion: The objective of this section 
is to indicate the scientific significance of 
the study. By comparing the results and 
conclusions of other scientists the 
contribution of the study for expanding or 
modifying existing knowledge is pointed 
out clearly and convincingly to the reader.
Conclusion: The most important conse-   
quences for the science and practice 
resulting from the conducted research 
should be summarized in a few sentences. 
The conclusions shouldn't be numbered 
and no new paragraphs be used. 
Contributions are the core of conclusions. 
References:
In the text, references should be cited as 
follows: single author: Sandberg (2002); 
two authors: Andersson and Georges 
(2004); more than two authors: Andersson 
et al.(2003). When several references are 
cited simultaneously, they should be 
ranked by chronological order e.g.: 
(Sandberg, 2002; Andersson et al., 2003; 
Andersson and Georges, 2004).
References are arranged alphabetically by 
the name of the first author. If an author is 
cited more than once, first his individual 
publications are given ranked by year, then 
come publications with one co-author, two 
co-authors, etc. The names of authors, 
article and journal titles in the Cyrillic or 
alphabet different from Latin, should be 
transliterated into Latin and article titles 
should be translated into English. 
The original language of articles and books 
translated into English is indicated in 
parenthesis after the bibliographic 
reference (Bulgarian = Bg, Russian = Ru, 
Serbian = Sr, if in the Cyrillic, Mongolian = 

Мо, Greek = Gr, Georgian = Geor., 
Japanese = Jа, Chinese = Ch, Arabic = Аr, 
etc.)
The following order in the reference list is 
recommended:
Journal articles: Author(s) surname and 
initials, year. Title. Full title of the journal, 
volume, pages. Example:
Simm G, Lewis RM, Grundy B and 
Dingwall WS, 2002. Responses to 
selection for lean growth in sheep. Animal 
Science, 74, 39-50
Books: Author(s) surname and initials, 
year. Title. Edition, name of publisher, 
place of publication. Example: 
Oldenbroek JK, 1999. Genebanks and 
the conservation of farm animal genetic 
resources, Second edition. DLO Institute 
for  Animal  Science and Heal th,  
Netherlands.
Book chapter or conference proceedings: 
Author(s) surname and initials, year. Title. 
In: Title of the book or of the proceedings 
followed by the editor(s), volume, pages. 
Name of publisher, place of publication. 
Example: 
Mauff G, Pulverer G, Operkuch W, 
Hummel K and Hidden C, 1995. C3-
variants and diverse phenotypes of 
unconverted and converted C3. In: 
Provides of the Biological Fluids (ed. H. 
Peters), vol. 22, 143-165, Pergamon 
Press. Oxford, UK.
Todorov N and Mitev J, 1995. Effect of 
level of feeding during dry period, and body 
condition score on reproductive perfor-

thmance in dairy cows,IX  International 
Conference on Production Diseases in 
Farm Animals, September 11–14, Berlin, 
Germany.
Thesis:
Hristova D, 2013. Investigation on genetic 
diversity in local sheep breeds using DNA 
markers. Thesis for PhD, Trakia University, 
Stara Zagora, Bulgaria, (Bg).

The Editorial Board of the Journal is not 
responsible for incorrect quotes of 
reference sources and the relevant 
violations of copyrights.

Animal welfare
Studies performed on experimental 
animals should be carried out according to 
internationally recognized guidelines for 
animal welfare. That should be clearly 
described in the respective section 
“Material and methods”.
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