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

V. Arnaudov*

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

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

Abstract. Pear psylla (Cacopsylla pyri L.) (Hemiptera: Psyllidae) is one of the key insect pests in pear orchards of Bulgaria. Field trials to evaluate the efficacy 
and timing of spirotetramat (Movento 100 SC ®) against C. pyri were carried out in a commercial pear orchard in the village Dink near Plovdiv (Bulgaria) in 2014 
and 2015. Three periods of application were tested against the second summer generation of C. pyri: (А) in the presence of predominantly "white" eggs, (B) in 
the presence of predominantly "yellow" eggs and the first hatched larvae, and (C) in the presence of about 15 – 30% hatched larvae and nymphs. In all three 
periods of application spirotetramat (Movento 100 SC) applied at a dose of 150 ml/hl effectively reduced the population of pear psylla after only once 
application. Movento 100 SC applied in the presence of predominantly "white" eggs (A) and in the presence of predominantly "yellow" eggs and the first 
hatched larvae (B) demonstrated better efficacy than in the presence of about 15 – 30% hatched larvae and nymphs (C). The efficacy of spirotetramat 
(Movento100 SC) in the first two periods of application (A) and (B) was similar and insignificantly different from that of the reference insecticide abamectin 
(Vertimec 18 EC, applied at a dose of 150 ml/hl), but significantly higher than the efficacy of spirotetramat, applied in period (C). The total reduction of larvae at 
three week post-treatment was at the level of 94.6 - 98.7% for the period (A) and (B), 89.7 – 93.3% for the period (C) and 94.0 – 98.7% for the reference 
insecticide - abamectin. The high efficacy observed in different terms of application and long persistence makes this product extremely valuable in controlling 
populations of C. pyri.
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Introduction molecule insecticide with double systemic activity, acropetal and 
basipetal, that allows it to be translocated in the phloem and xylem 
vascular system after treatments leaf (Nauen et al., 2008; Cantoni et Pear psylla, Cacopsylla pyri L. (Hemiptera Psyllidae) is the 
al., 2009). The product has novel mode-of-action (MoA) that most important pest of pear trees in Bulgaria and in many European 
interferes with lipid biosynthesisand act as inhibitors of acetyl-countries.  Nymphs from these insect species cause damage by 
coenzyme A carboxylase (ACCase) (Demaeght et al. 2013, sucking sap from the buds, fruit and young leaves of the shoots, 
Lümmen et al. 2014). For this reason, it has become the subject of where they excrete „honeydew“, which harms leaves tissues and 
numerous studies in different parts of the world in terms of action creates fruits russeting. Honeydew also acts as a growth medium for 
against C. pyri (Cantoni et al.,2009; Roffeni et al., 2010; Pasqualini black sooty molds, whose presence on fruit drastically reduces their 
and Civolani, 2010; Pasqualini et al., 2012; Jaworska et al., 2012; market value. Heavily infested pear trees produce less fruit and buds 
Civolani et al., 2015).are more sensitive to low winter temperatures. In addition, pear 

The aim of this study was to examine the efficacy and optimal psylla is a vector of 'Candidatus Phytoplasma pyri', causal agent of 
moment for application of spirotetramat (Movento®) that is used to the disease 'Pear Decline', (Seemüller and Schneider, 2004), which 
pear psylla (Cacopsylla pyri) in pear orchards of Bulgaria.can reduce tree vigor and sometimes cause their death. 

Pear psylla has the ability to develop resistance to commonly 
used in the practice insecticides (Berrada et al., 1995; Buès et al., 
1999; Kocourek and Stará, 2006; Civolani et al., 2007; Civolani et al., Material and methods
2010; Miarnau et al., 2010), leading to a reduction of their efficiency. 
In Bulgaria is also reported the occurrence of resistance in some Field  to evaluate the efficacy and timing of spirotetramat 
populations of C. pyri, as well as reduced efficacy of some commonly (Movento®) used to control C. pyri L. were conducted in a 
used in the practice insecticides (Harizanov, 1966; Arnaoudo commercial pear orchard, located in village near Plovdiv in 

2014 and 2015. The products used in the tests and their main 
, on the use of insecticides with a specific activity, characteristics are presented in Table 1. 

such as abamectin, some insecticides from the group of Spirotetramat (Movento 100 SC – spirotetramat 100 g/L) was 
neonicotinoids and acaricides with insecticidal activity to which C. applied at three different times of the second generation C. pyri: a) in 
pyri still not developed a resistance. the prevalent presence of "white" eggs (Period A); b) in the prevalent 

Spirotetramat (Movento®) is a member of a new class of presence of "yellow eggs" (period B) and c) in the presence of about 
products - ketoenoli derived from spirocyclic tetronic acid made by 15 – 30% of young larvae (period С), and compared to a reference 
the company Bayer CropScience. Spirotetramat (Movento®) is an insecticide abamectin (Vertimec 18 EC – 18g/L abamectin) applied 
insecticide derived from spirocyclic tetronic acid and the first once to at a dose of 150 ml/hl during the period (B) (Table 2). 

v and 
Kutinkova, 2001). For this reason, in recent years, the control of this 
pest is focused

a 

tests

Dink 
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The experiments are set up on a block random scheme in 3 separately. The reduction of the total number of larvae/ nymphs 
replicates (by four trees for each replicate) for each variant, on 15- expressed as % are shown on Figures 1 and 2.
year trees with spindle-shaped form, from the 'Williams' cultivar. Population density (number of eggs and larvae per shoot) of C. 
Eggs and larvae (EL) before treatment and larvae (L) after treatment pyri in different experimental plots did not differ significantly before 
were counted per shoot on 5 previously marked shoots per plot. The treatments. Significant differences in the numbers of living larvae 

were observed between pesticide-treated trees and untreated trees means were transformed by √(x+0.5) and separated by t-test, and 
as a result of the chemical treatments (Tables 3 and 4). the efficacy was calculated according to Henderson-Tilton (1955).

In all three terms of application, spirotetramat (Movento100 SC 
®) (applied at a dose of 150 ml/hl) showed high efficiency in the 
control of pear psylla after only once application. The efficacy of Results and discussion
spirotetramat in the first two periods of application, expressed as a 
reduction in the total number of larvae/nymphs was similar (in 2014) The results as a mean number of eggs (E) and larvae/nymphs 
or insignificant different (in 2015), but enough significant to control (L/N) per shoot are presented in Tables 3 and 4 for each year 

Table 2 Experimental conditions

Treatment

1.

2.

3.

4.

5.

Vertimec 18 EC

Movento 100 SC

Movento 100 SC

Movento 100 SC

Untreated control

Abamectin

Spirotetramat

Spirotetramat

Spirotetramat

150

150

150

150

30.04

26.04

30.04

02.05

26.04

22.04

26.04

30.04

B

A

B

C

„yellow eggs" and the first hatched larvae 

"white eggs

"yellow eggs" and the first hatched larvae

15-30 % hatched larvae

 

"

Product
Active 

substance
Dose Timing

Time of 
application

Date

2014 2015

Table 1. Products used in tests

Active substance Product Commercial formulation Dose С. f. ml/hl

Spirotetramat

Abamectin 

Movento

Vertimec

100 g/l SC

18 g/l EC

150

150

Table 4. Summary results of the values expressed as mean number of eggs and larvae (E+L) before treatment and 
larvae/nymphs (L/N) after treatment per 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

E+L L/N L/N L/N

7.05 14.05 21.05

Efficacy after application (days)

Dose,
ml/hl

Before
application

Abamectin

Spirotetramat (WE)

Spirotetramat (YE)

Spirotetramat 15-30% L/N

Untreated Kontrola

Vertimec 18 EC

Movento 100 SC

Movento 100 SC

Movento 100 SC

a182.6 *

184.2

165.8

194.5

176.0

a

a

a

a

b1.20
ab0.89
a0.65
c4.81
d45.0

a5.89

5.00

3.88
b12.53
c129.2

a

a

a6.11

6.62

4.08
b10.20
c98.5

a

a

150

150

150

150

Table 3. Summary results of the values expressed as mean number of eggs and larvae (E+L) before treatment and 
larvae/nymphs (L/N) after treatment per 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 3.05 10.05 17.05

Mean number 
(E+L) before
application

Abamectin

Spirotetramat (WE)

Spirotetramat (YE)

Spirotetramat 15-30% L/N

Untreated Kontrola

Vertimec 18 EC

Movento 100 SC

Movento 100 SC

Movento 100 SC

150

150

150

150

155.5 *

152.6

140.8

156.0
a118.5

a

a

a

a

a0.81
b0.27

0.34
c7.58
d69.2

b

a    1.43

    1.39

    1.12
b    7.92

c102.5

a

a

    
a    
a

a1.90

1.97

    1.74
b    9.13

c115.0
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the populations of C. pyri not only after the first week, but after the Vertimec 18 EC during the whole period of testing in both years 
second and third week after treatment (Figures 1 and 2). The total (Figures 1 and 2).
reduction of larvae for both the period of application (A) and (B) Data from the tests are statistically significant and correlated 
reached a level of 94.6 to 98.7% at the end of the third week after the between different years. In these tests spirotetramat demonstrated 
treatment. In comparison to a reference insecticide (Vertimec 18 EC, very good and long lasting efficacy against larvae/nymphs of C. pyri 
applicated in the same dose of 150 ml/hl and the same period B), the in all periods of application. Spirotetramat, when applied in the 
efficacy of Movento 100 SC was slightly higher at the end of the first presence of predominantly "white" and "yellow" eggs gives similar 
week after treatment and insignificant different at the end of the results as when used in the presence of about 15-30% already 
second and third weeks after treatment in both years of the study hatched larvae a slightly weaker results, but still significant enough 
(Figures 1 and 2). The reduction in the number of larvae in different for controlling populations of the pest. In the first two periods of 
years reached a level of 98.5 to 99.6% at the end of the first week and application, spirotetramat demonstrated high levels of efficacy 
by 95.6 to 98.7% at the end of the third week after the treatment with comparable to those of the reference insecticide abamectin or 
Movento 100 SC, and by 95.6 to 98.7% at the end of the first week considerably higher, in the first days after treatment. The results of 
and by 94.0 to 98.7% at the end of the third week after the treatment these studies suggest that this product has many sprawling range of 
with Vertimec 18 EC. applications, starting from the moment of mass ovoposition and 

The efficacy of Movento 100 SC, applied in period (A) is similar ends with the appearance of the first larvae, though, subsequent 
to that of the same product applied at period (B) and slightly different applications with already hatched larvae still give good results. 
from that of Vertimec 18 EC. The reduction in the number of living Optimum application timing against С. pyri should focus on the 
larvae/nymphs in this period (A), as in the previous period (B) was second generation, at the beginning of egg hatch, which allows good 
slightly greater at the end of the first week and insignificantly different insect control and prevents crop damage for at least 3 weeks after 
in the end of the second and third week after the treatment from that application.
of Vertimec 18 EC. The results of this study are analogical to those obtained by 

Spirotetramat (Movento 100 SC), when applied in a other authors in previous investigations (Bruck et al., 2009; 
predominantly "white"  eggs (Period A) and predominantly "yellow" Pasqualini and Civolani, 2010; Pasqualini et al., 2012; Jaworska et 
eggs and availability of the first hatched larvae (Period B) gives al., 2012.). The new data confirm the fact that spirotetramat has a 
better results than when used in the presence of about 15-30% high and prolonged biological activity against larvae/nymphs of C. 
hatched larvae (period C). The efficacy of spirotetramat in period (C) pyri. In this study, as in previous ones is concluded that the optimum 
is significantly lower than that in period (А) and (B), especially during application timing against pear psylla is when spirotetramat be 
the first week after the treatment, although the next two weeks, it applied in the presence of predominantly "white" eggs and in the 
significantly improves and maintained at a sufficiently high level. The presence of predominantly "yellow" eggs and the first hatched 
reduction in the number of living larvae/nymphs in period (C) larvae, which will allow very good control of populations of C. pyri 
reached the values of 90.3 to 91.7% at the end of the first week and and prevent possible damage to the crop for at least three weeks 
by 89.1 to 94.1% and by 89.7 to 93.3%, respectively at the end of the (Bruck, et al., 2009; Pasqualini and Civolani, 2010; Pasqualini et al., 
second and third week after treatment, while in the period (B), it was 2012).
by 89.1 to 93.6% at the end of the first week and by 96.8 to 99.1% 
and by 95.6 to 98.7%, respectively at the end of the second and third 
week after treatment. Spirotetramat (Movento 100 SC), when Conclusion
applied in period (C) gives also weaker results compared to the 
reference insecticide (Vertimec 18 EC), applicated in the same dose Spirotetramat (Movento100 SC ®) demonstrated excellent 
and the period (B). The reduction in the number of living activity against C. pyri populations in all three tested terms after just 
larvae/nymphs in period (C) was significantly lower than that of a single application. Applied only once at a dose of 150 ml/hl, 

Figure 1. Efficacy of spirotetramat against C. pyri at 
different times of application (% еfficacy according to 
Henderson-Tilton) (Plovdiv, 2014)
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Figure 2. Efficacy of spirotetramat against C. pyri at 
different times of application (% еfficacy according to 
Henderson-Tilton) (Plovdiv, 2015)
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spirotetramat showed similar results in both periods as the presence Chicca M, Pasqualini E and Leis M, 2010. Survey of susceptibility 
of predominantly "white" eggs and the presence of predominantly to abamectin of pear psylla Cacopsylla pyri L. (Hemiptera: Psyllidae) 
"yellow" eggs, suggesting that it is distinguished by exceptional in northern Italy. Journal of Economic Entomology, 103, 816-822.
flexibility regarding the time of application. The efficacy of Civolani S, Peretto R, Caroli L, Pasqualini E, Chicca M and Leis 
spirotetramat (Movento 100 SC) at both tested terms (in the M, 2007. Preliminary resistance screening on abamectin in pear 
prevalent presence of "white" eggs or "yellow" egg) in the control of psylla (Hemiptera: Psyllidae) in northern Italy. Journal of Economic 
pear psylla was similar or higher than the efficacy of the reference Entomology, 100, 1637-1641.
product - abamectin (Vertimec 18 EC, applied at a dose of 150 ml/hl). Demaeght P, Dermauw W, Tsakireli D, Khajehali J, Nauen R, 
The effectiveness of this active ingredient greatly decreased with Tirry L, Vontas J, Lümmen P and Van Leeuwen T, 2013. Molecular 
increasing percentage of hatched eggs and the number of nymphs, analysis of resistance to acaricidal spirocyclic tetronic acids in 
but remains significant enough to control pest populations. Tetranychus urticae: CYP392E10 metabolizes spirodiclofen, but not 
Spirotetramat (Movento 100 SC, at a dose of 150 ml/hl) applied only its corresponding enol. Insect Biochemistry and Molecular Biology, 
once in the presence of about 15-30% hatched larvae were slightly 43, 544-554.
less effective than abamectin. Harizanov A, 1966. Chemical experiments for control of the leaf 

Spirotetramat can be considered as a tool to control of C. pyri suckers in the fruit crops. Horticultural and Viticultural Science, 3, 
and possible alternative to abamectin to prevent the risk of 143-149 (Bg).
resistance in pest populations. The optimum time for application Henderson CF and Tilton EW, 1955. Tests with Acaricides ageinst 
against C. pyri should focus on the second generation, when the the Bron Wheat Mite. Jornal of Economic Entomology, 48, 157-161.
color of the egg changes from white to yellow to the appearance of Jaworska K, Olszak RW, Łabanowska BH and Korzeniowski M, 
the first hatched eggs, which will allow better control of pest 2012. Efficacy of spirotetramat in the control of  pear psylla 
populations up to three weeks after treatment.  (Cacopsylla pyri L.) on pear trees in Poland. Journal of Fruit and 

Ornamental Plant Research, 20, 91-106.
Kocourek F and Stara J, 2006. Management and control of 
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Instruction for authors

Preparation of papers
Papers shall be submitted at the editorial 
office typed on standard typing pages (A4, 
30 lines per page, 62 characters per line). 
The editors recommend up to 15 pages for 
full research paper ( including abstract 
references, tables, figures and other 
appendices)
The manuscript should be structured as 
follows: Title, Names of authors and 
affiliation address, Abstract, List of 
keywords, Introduction, Material and  
methods,Results, Discussion, Conclusion, 
Acknowledgements (if any), References, 
Tables, Figures.
The title needs to be as concise and 
informative about the nature of research. It 
should be written with small letter /bold, 14/ 
without any abbreviations.  
Names and affiliation of authors
The names of the authors should be 
presented from the initials of first names 
followed by the family names. The 
complete address and name of the 
institution should be stated next. The 
affiliation of authors are designated by 
different signs. For the author who is going 
to be corresponding by the editorial board 
and readers, an E-mail address and 
telephone number should be presented as 
footnote on the first page. Corresponding 
author is indicated with *.
Abstract should be not more than 350 
words. It should be clearly stated what new 
findings have been made in the course of 
research. Abbreviations and references to 
authors are inadmissible in the summary. It 
should be understandable without having 
read the paper and should be in one 
paragraph. 
Keywords: Up to maximum of 5 keywords  
should be selected not repeating the title 
but giving the essence of study. 
The introduction must answer the 
following questions: What is known and 
what is new on the studied issue? What 
necessitated the research problem, 
described in the paper? What is your 
hypothesis and goal ?
Material and methods: The objects of 
research, organization of experiments, 
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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