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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO

RAD: 14­274215­  ­1
DEP: 2020  DIRECCION DE NUEVAS CREACIONES 
TRA: 11  PCT­PATENTE DE INVENCION CAPITULOS I Y II 
ACT: 430   REQUERSOLICITA                    

FECHA:  2015­05­18 12:39:49
EVE:  378  FASE NACIONAL INCLUIDO CAPITULO I 
FOLIOS:   17

Como resultado del examen de fondo realizado, con fundamento en el Artículo 45 
de la Decisión 486 de la Comisión de la Comunidad Andina, se comunica:

1. Documentos estudiados  

Descripción: Radicado 14-274215-00000-0000 12/Diciembre/2014
Reivindicaciones: Radicado 14-274215-00000-0000 12/Diciembre/2014
Prioridad: EP 10193335.6

US 61/419,438
01/Diciembre/2010
03/Diciembre/2010

                                          
2. Análisis de la Prioridad

Se  acepta  la  reivindicación  de  prioridad  porque  ésta  solicitud  fue  presentada 
dentro del plazo establecido (Art. 9 D 486) y su contenido técnico corresponde con 
el de la prioridad reivindicada.
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3. Presentación de solicitudes Fraccionarias (Art 36 D 486)

La  presente  solicitud  corresponde  a  una divisional  de  la  solicitud  parental  13-
133020-00000-0000.

4. Objeto de la invención

De acuerdo con lo  establecido en el  numeral  1.2.2.2  del  Capítulo  Primero del 
Título X de la Circular Única para efectos del examen de patentabilidad, se tendrá 
en cuenta la tasa pagada por el solicitante al momento de comenzar el examen 
para las reivindicaciones adicionales; esto es que cuando la solicitud contenga 
más de diez (10) reivindicaciones y no se haya pagado la tasa complementaria, 
sólo se estudiarán las cubiertas por la tasa pagada. Con relación a la presente 
solicitud se estudiarán las reivindicaciones 1 a 12 de acuerdo con el radicado 14-
274215-00000-0000.

Título de la  solicitud: “Combinaciones  de  principios  activos  que  comprenden 
piridietilbenzamidas y otros principios activos”.

El  problema planteado en esta solicitud consiste en la necesidad de suministrar 
combinaciones que comprendan ingredientes activos útiles para combatir plagas 
en plantas.

Para  resolver  este  problema  técnico  la  solicitud  en  estudio  proporciona  una 
combinación de fluoripam y virus de la granulosis de cydia pomonella (CpGV).
 
El objeto de la presente solicitud se relaciona con la Clasificación Internacional de 
Patentes (CIP): A01N31/08, 43/28, 57/32; A01P5/00, 7/04.

5. De la solicitud de patente 

Título

El título no permite identificar el alcance de la invención ya que define de forma 
general  las  combinaciones  en  términos  de  su  familia  química  o  su  actividad 
biológica,  por  lo  anterior,  se  sugiere  restringir  el  título  incluyendo  las 
características  técnicas  inventivas.  Además,  es  necesario  que el  título  permita 
distinguir la presente solicitud de la solicitud original y sus divisionales.

Reivindicaciones (Art 30 D 486, Art 22 PCT)

La reivindicación 1 se encabeza como una combinación  entre  los  compuestos 
fluopiram y  virus de la granulosis de cydia pomonella (CpGV), sin embargo, de 
acuerdo con los ejemplos sustentados lo definido corresponde a composiciones, 
por  lo  que,  se  sugiere  cambiar  el  encabezado  combinación  por  composición. 
Además,  las reivindicaciones deben ser  claras en cuanto  al  tipo producto  que 
reclaman.
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Las Reivindicaciones 2-3 incluyen las expresiones “composiciones insecticidas y/o 
acaricidas y/o nematicidas” y “combatir plagas animales” que refieren el uso de la 
composición reivindicada, el cual no es una característica técnica que defina a la 
invención. Se sugiere eliminar dichas expresiones. 

La reivindicación 2 no es clara porque reclama una procedimiento de preparación 
sin definirlo en términos de una serie lógica y ordenada de etapas, además, no 
establece  en  estás  las  condiciones,  ingredientes  y  parámetros  que  permiten 
alcanzar el objeto propuesto. Se sugiere hacer las aclaraciones necesarias.

La reivindicación 3 no es clara porque define los excipientes en términos de su 
función  dentro  de  la  composición,  se  recuerda,  que  los  excipientes  se  deben 
definir en términos de su nombre común y proporciones dentro de la composición, 
se sugiere hacer las aclaraciones necesarias.

La reivindicación 4 no es clara porque la expresión “por ejemplo” precediendo una 
característica no es limitativa, porque hace opcional a la característica y no precisa 
el  alcance  de  la  reivindicación.  Se  sugiere  incluir  una  expresión  concreta  de 
acuerdo con los ejemplos sustentados.

La  reivindicación  10  no  es  clara  porque  reclama  la  inclusión  de  arcillas 
modificadas sin caracterizarlas, se sugiere hacer las precesiones necesarias.

Las  reivindicaciones  2-12  no  son  concisas  porque  las  definiciones  de  los 
excipientes  son  generales,  por  lo  que  se  sugiere  restringir  la  solicitud  a  una 
razonable generalización de los excipientes probados, es decir, que se encuentran 
debidamente  sustentados  a  través  de  ejemplos  concretos  de  acuerdo  con  lo 
presentado en la tabla No 1.

Tabla No. 1 Excipientes de las composiciones soportadas.

Excipientes Ejemplos probados
Tensioactivos No sustenta
Diluyentes No sustenta
Disolventes Acetona, dimetilformamida
Colorantes No sustenta
Humectantes No sustenta
Dispersantes y/o emulsionantes No define (alquilarilpoliglicoléter)
Antiespumante No sustenta
Conservante No sustenta
Espesante No sustenta
Adhesivos No sustenta
Gibelinas No sustenta

Las  reivindicaciones  2-12  reclaman  que  la  composición  incluye  tensioactivos, 
diluyentes, colorantes, humectantes, antiespumantes, conservantes, espesantes, 
adhesivos y gibelinas, sin embargo, dentro del capítulo descriptivo no se definen 
ejemplos  concretos  de  composiciones  que  comprendan  los  mencionados 
excipientes,  se  aclara,  que  la  mera  mención  de  la  posibilidad  de  incluir  unos 
excipientes  seleccionados  de  una  extensa  lista  no  es  suficiente  soporte,  las 
composiciones se deben definir en términos de sus ingredientes (DCI/IUPAc para 
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los activos y nombre común para los excipientes) y proporciones, por lo anterior, 
se sugiere eliminar de las mencionadas cláusulas los excipientes no sustentados. 

Se requiere al solicitante hacer las aclaraciones necesarias. 

6.  Determinación del Estado de la Técnica

El estado de la técnica se determinó con base en la fecha de presentación de la 
solicitud  de  la  cual  se  invoca  prioridad,  es  decir, diciembre  01  de  2010. 
Consultadas las fuentes de información con que se cuenta,  se encontraron los 
siguientes documentos que anticipan el objeto de esta solicitud:

Ítem Documento Título Fecha de Publicación

D1 US20100249193

“Nematicidal, Insecticidal and 
Acaricidal Active

Ingredient Combinations 
Comprising 

Pyridylethylbenzamides and 
Insecticides”

30/Septiembre/2010

D2 WO9595741 “Insect Baculovirus composition” 02/Marzo/1995

El documento D1(1) divulga combinaciones que comprenden fluopiram útiles en el 
control de pestes producidas por insectos, ácaros y nematodos en suelo, hojas y 
semillas (Resumen y Pág. 11, Rv. 1).

El documento D2(2) divulga composiciones que comprenden compuestos químicos 
o agentes biológicos pesticidas combinados con baculovirus como el CpGV útiles 
como insecticidas en cultivos (Resumen y Pág. 15, Rv. 1). 

7. Examen de Patentabilidad (Art 14 D486)

Nivel inventivo (Art18 D486)

La reivindicación 1 consiste en “La reivindicación 1 consiste en la “Combinaciones 
de principios activos que comprenden fluopiram y virus de la granulosis de cydia  
pomonella (CpGV)”.

Comparación de las características técnicas esenciales, con las del estado de la técnica:

Características esenciales D1 D2

Combinación  que comprenden:

Combinación  de 
ingredientes  que 
comprende:
(Pág. 11, Rv. 1)

Composición  que 
comprende:
(Pág. 15, Rv. 1)

(Fluopiram)
(Fluopiram)
(Pág. 11, Rv. 1)

Pesticida
(Pág. 15, Rv. 1)

Virus  de  la  granulosis  de  cydia No menciona Virus  de  la  granulosis  de 

1.www.espacenet/ US20100249193

2. www.espacenet/ WO9595741    
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pomonella (CpGV)
cydia pomonella (CpGV)
(Pág. 15, Rv. 1)

Los documentos D1 y D2 se consideran el  estado de la  técnica cercano a la 
invención definida en la reivindicación 1 porque en el  caso del  documento D1 
divulga  combinaciones que comprenden fluopiram útiles en el control de pestes 
producidas por insectos, ácaros y nematodos en suelo, hojas y semillas (Resumen 
y Pág.  11,  Rv.  1).  Por  su  parte,  el  documento  D2 divulga  composiciones que 
comprenden compuestos químicos o agentes  biológicos pesticidas combinados 
con baculovirus como el CpGV útiles como insecticidas en cultivos (Resumen y 
Pág. 15, Rv. 1). 
  
La diferencia entre la combinación, definida en la reivindicación 1 y la combinación 
revelada en el documento D1 consiste en que la combinación reclamada incluye al 
virus de la granulosis de cydia pomonella (CpGV), mientras que la combinación 
divulgada en el documento D1 no incluye al mencionado virus.

El efecto que logra el utilizar al virus de la granulosis de cydia pomonella (CpGV) 
en la combinación consiste en que se aumenta la capacidad de combate de ésta 
contra las plagas.

Por lo tanto, el problema técnico objetivo que pretende resolver esta invención se 
puede  formular  así:  “cómo  proporcionar  combinaciones  que  comprendan 
Fluopiram útiles para el control de las infestaciones de plagas en plantas”. 

Sin embargo, la  combinación de un agente químico pesticida con el  virus de la 
granulosis de cydia pomonella (CpGV) útil para tratar infestaciones de plagas en 
plantas,  está  divulgada  en  el  documento  D2  que  enseña  composiciones  que 
comprenden compuestos químicos o agentes  biológicos pesticidas combinados 
con baculovirus como el CpGV útiles como insecticidas en cultivos (Resumen y 
Pág. 15, Rv. 1).

Además,  es parte  del  conocimiento de la  persona normalmente versada en la 
materia que luego que la larva de Cydia pomonella ingiere al virus de la granulosis 
de  cydia  pomonella  (CpGV),  éste  produce  viriones  que  afectan  las  células 
epiteliales del intestino medio para luego invadir el resto de tejidos, produciendo la 
muerte de la larva, de acuerdo con lo divulgado en el documento “Evaluation of 
Efficacy  of  Cydia  pomonella  granulovirus  (CpGV)  to  Control  the  Codling  Moth 
(Cydia pomonella L., Lep.: Tortricidae) in Field Trials”(3).

En  consecuencia,  la  persona  del  oficio  normalmente  versada  en  la  materia, 
incluiría dentro de la combinación divulgada en el documento D1 al  virus de la 
granulosis  de  cydia  pomonella  (CpGV)  de  acuerdo  con  lo  revelado  en  el 
documento D2, para llegar así al objeto de la reivindicación 1 de la solicitud. Por lo 
cual se considera obvia.

Puesto que las reivindicaciones dependientes 2-12 no mencionan características 
técnicas  esenciales  acerca  de  la  combinación,  tampoco  se  pueden  considerar 
inventivas.

3. Plant Protect. Sci. Vol. 39, No. 4: 117–125(2003). 
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8. Conclusión

Los requisitos de Patentabilidad de la presente solicitud están afectados así:

Ítem Documento Reivindicaciones afectadas Requisito que afecta
D1 US20100249193 1-12 Nivel inventivo
D2 WO9595741 1-12 Nivel inventivo
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En cumplimiento  del  artículo  45  de  la  Decisión  486  de  la  Comisión  de  la  Comunidad 
Andina,  se  le  indica  que  debe  dar  respuesta  dentro  del  término  de  sesenta  (60)  días 
contados a partir del día siguiente de la fecha de notificación de la presente comunicación. 
En caso de no dar  respuesta  al  presente  requerimiento,  o  si  a  pesar  de  la  respuesta 
subsistieran los impedimentos para la concesión, se denegará la patente.

Se invita al solicitante se sirva indicar, si así lo considera, su renuncia al término faltante de 
sesenta (60) días  para dar respuesta a este requerimiento y presentarla por escrito.

Finalmente, se le recuerda al solicitante que si como respuesta a este requerimiento llegara 
a modificar el capítulo reivindicatorio y éste contenga más de diez (10) reivindicaciones, no 
pagará  la  tasa  de  modificación  voluntaria  pero  sí  la  correspondiente  al  pago  por 
reivindicación adicional.

Notifíquese el  presente oficio  conforme a lo dispuesto en el  numeral  5.2,  literal  e),  del 
capítulo quinto del título primero de la Circular Única No. 10 de 2001. 

El anterior requerimiento fue notificado por fijación en lista, de fecha  2015-05-26

Elaboró: German Antonio Clavijo Cohen
Revisó: Jeny Paola Villate Becerra
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Plant Protect. Sci.                                                                                                     Vol. 39, No. 4: 117–125

Cydia pomonella granulovirus (CpGV) is a mem-
ber of the genus Granulovirus (family Baculoviri-
dae) (C���� 1991). It was first described in CM 
larvae collected from orchards of apple and pear 
in Mexico (T����� 1994). After ingestion of CpGV 
by CM larva, the granulin dissolve in the alkaline 
midgut and release the virions that initiate infec-
tion in midgut epithelial cells and replicate and 
spread throughout the major body tissues, leading 
to death of the host (F������� 1997; T���� 1997). 
CpGV is highly pathogenic for CM but harmless 
for nontarget organisms. Because of this charac-
teristic, Cydia pomonella granulovirus CpGV-based 
microbial agents are frequently used in biological 

control of CM in apple orchards in the USA and 
Europe (J����� 1994; B����� et al. 1996; B����� et 
al. 2000; H�����-F����� et al. 1998). 

Results of early field efficacy trials showed that 
applications of CpGV are comparable to applications 
of chemical insecticides in their ability to control 
CM damage to apples (H���� & D������ 1977; 
M�������� et al. 1992; C��������� et al. 1991). The 
recommended rates of CpGV preparations range 
usually from 1011 granulles/ha to 5 × 1013 gran./ha 
(S������� & S����� 1976; A������� et al. 1992; 
C��������� 1989, 1991). The number of applica-
tions of CpGV preparations depends mainly on 
the CM population density and number of CM 

Evaluation of Efficacy of Cydia pomonella granulovirus 
(CpGV) to Control the Codling Moth (Cydia pomonella L., 

Lep.: Tortricidae) in Field Trials

J���� STARÁ and F�������� KOCOUREK

Division of Plant Medicine, Research Institute of Crop Production, Prague-Ruzyně, 
Czech Republic

Abstract

S���� J., K������� F. (2003): Evaluation of efficacy of Cydia pomonella granulovirus (CpGV) to control the 
codling moth (Cydia pomonella L., Lep.: Tortricidae) in field trials. Plant Protect. Sci., 39: 117–125.

The efficacy of a CpGV-based preparation of Czech production against codling moth (CM) was tested in an experi-
mental apple orchard at Prague-Ruzyně in 1998–2000. The influence of CpGV treatment on the reduction of CM 
population density and fruit injury was evaluated in comparison with teflubenzuron. Decline of CpGV efficacy 
in the orchard was tested in laboratory conditions on apples sampled at different terms after CpGV treatment. 
The rates of CpGV applied ranged from 0.5 to 1.00 × 1013 granulles/ha, and the number of applications from 3 to 
5 per year. The biological efficacy of CpGV to reduce the CM population density ranged from 75.5% to 96.0%, 
that of teflubenzuron from 90.8% to 97.5%, compared to the untreated control. The CpGV treatment was more 
efficacious in reducing the CM population density than in reducing fruit injury. The efficacy of CpGV decreased 
to 50% after 20, 10 and 11 d after treatment in 1998, 1999 and 2000, respectively. According to our results, a 10 d 
interval for CpGV treatments is recommended in case of further mass egg-laying by CM in the period between 
CpGV applications.

Keywords: Cydia pomonella; Cydia pomonella granulovirus; apple orchards

Supported by the Ministry of Education, Youth and Sports of the Czech Republic, Project No. MZE-M01-03. The 
field experiments were carried out under the Project No. 090006403 from the Ministry of Agriculture of the Czech 
Republic.



118                                                                                                                                                                                      119

Vol. 39, No. 4: 117–125                                                                                                     Plant Protect. Sci. Plant Protect. Sci.                                                                                                     Vol. 39, No. 4: 117–125

generations at a locality (H���� & D������ 1977; 
J����� 1994; ��� ��� G���� & E������� 1991). The 
short persistence of CpGV in the field necessitates 
applications in 7–14 d  intervals (P������ 2000; 
A������� et al. 1992; P��������� et al. 1994). 

CpGV is suitable for using in IPM and biologi-
cal regimes of fruit production. However, certain 
conditions of CpGV application have to be fulfilled 
(C��������� 1995; B����� et al. 1996). Then, CpGV 
can be used in anti-resistant strategies, where the 
insertion of CpGV into the sequence of chemi-
cal pesticides can decrease the risk of resistance 
development. At present, preparations based on 
CpGV are registered in several European countries 
(H�����-F����� et al. 1998); in the Czech Republic 
registration is being prepared. 

The aim of our study was to obtain information 
about the efficacy of a CpGV preparation from 
Czech production in conditions with high popula-
tion density of CM and small size of treated plot. 
For better timing of treatments by CpGV-based 
preparations, the persistence of CpGV on apples 
after the treatment was tested in laboratory con-
ditions by the introduction of CM larvae from 
a laboratory colony onto apples sampled in the 
orchard at different terms after treatment. 

MATERIALS AND METHODS

The field experiments with CpGV based prepara-
tions were carried out in 1998–2000 in an experi-
mental apple orchard at Prague-Ruzyně (50°06´N, 
14°15´E, 364 m elev.). The applications of CpGV 
were made on a 0.34 ha plot on the apple varieties 
Melrose, Šampion, Denár and Rubín. The chemi-
cally treated plot of 0.34 ha (30 m distant from the 
CpGV treated plot) with the same varieties was 
treated in 1999 and 2000 by Nomolt 15 SC. As the 
untreated control an alley of apple trees of the 
variety Bernské růžové (0.1 ha, 450 m distant from 
the CpGV treated plot) and a plot with botanical 
apple varieties (0.2 ha, adjacent to both CpGV and 
chemically treated plots) were used.

The formulation of the preparations based on 
CpGV for the experiments was made in Chelčice. 
The CpGV strain was received from the BBA – In-
stitute for Biological Control, Darmstadt, Germany, 
and was propagated on CM larvae from a Russian 
laboratory colony. 

The CpGV based preparations were applied in 
1998–2000 as sprays using a mist blower Hardi LE 
465 and at a rate of 500 l/ha. The rates of CpGV were 

from 0.5 × 1013 gran./ha to 1.00 × 1013 gran./ha. The 
higher rate (1.00 × 1013 gran./ha) was used for the 
first treatment, and further applications received 
the lower rate. Nomolt 15 SC was applied in 1999 
and 2000 at a rate of 0.08% using a mist blower 
Hardi LE 465. Applications of both CpGV prepara-
tion and Nomolt 15 SC were timed to coincide as 
closely as possible to periods of hatching of CM 
larvae. After the occurrence of a flight peak of CM 
males in pheromone traps the temperature condi-
tions for egg laying were determined. When the 
temperature at 21:00 h reached 17°C during the 
period of flight peak, the calculating of DD 88°C 
above LDT 10°C for the embryonal development 
of eggs (B�������� 1984) started. The timing of 
sprays by calculating the DD for egg develop-
ment was combined with a visual control of eggs 
in the orchard. Because of the short persistence 
of CpGV in nature, the applications were made 
in 10 d intervals. Terms of treatment with CpGV 
and Nomolt 15 SC are given in Table 1. Against the 
first generation three applications were made every 
year, against the second generation the number of 
applications ranged from zero (in 1999) to two (in 
2000) (Table 1). 

The efficacy of CpGV and Nomolt 15 SC to 
regulate the CM population was determined by 
counting the number of CM larvae in paper belt 
traps on treated as well as on untreated plots (Ta-
ble 2) and by evaluation of injury to fruits (Table 3). 
The number of CM larvae in paper belt traps was 
checked during the whole season; the fruit injury 
was evaluated after the end of development of the 
1st CM generation and at harvest. 

The biological efficacy of CpGV and Nomolt 
15 SC on the regulation of number of CM larvae 
in comparison with the untreated control was 
calculated by the formula

 x1 = 100 – [(100 × y1)/z1]

where: x1 – biological efficacy
            y1 – number of larvae/tree on the treated plot
            z1 – number of larvae/tree on the untreated plot

When fruit injury was evaluated, the proportions 
of shallow and deep entries in apples of the total 
number of counted fruits were calculated. 

On the plot treated with CpGV, its persistence was 
determined on apples from the varieties Šampion 
and Denár. Fruits from an untreated variety from 
another part of the orchard were used as control. 
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Twenty fruits were taken from treated and un-
treated varieties before and immediately after 
CpGV treatment and then in weekly intervals. In 
the laboratory, L1 CM larvae from the laboratory 
colony were placed on fruits taken in the orchard. 
After two weeks incubation in the laboratory, the 
proportions of shallow and deep entries in fruits 
were calculated. The efficacy of CpGV to reduce 
deep entries in fruits in comparison with the un-
treated control was calculated by the formula

x2 = 100 – [(100 × y2)/z2]

where: x2 – CpGV efficacy
            y2 – proportion of deep entries in apples treated
                      by CpGV
            z2 – proportion of deep entries in untreated
                    apples

The dependence between the number of days 
from CpGV treatment and the CpGV efficacy was 
quantified by linear regression (Table 4, Figure 2). 
The number of days after CpGV treatment when the 
CpGV efficacy had decreased by 50% was calculated 
from the linear regression formula (Table 4). 

RESULTS

Changes in CM population density 

The population density of CM on the plot used 
for the treatment with CpGV fluctuated from 
year to year. The average number of CM larvae 
in paper belt traps per tree ranged from 0.4 to 

4 larvae (Table 2). The lowest average number per 
tree was recorded in 1998, the highest in 1999. In 
2000, the average number of larvae in belt traps 
decreased to 2.1 larvae per tree. On the plot treated 
with Nomolt 15 SC, 1.5 CM larvae per tree were 
recorded in 1999 and only 0.3 in 2000 (Table 2). 
On the untreated plot with botanical varieties of 
apples, 9.8 larvae per tree were recorded in 1998. 
In 1999, that number increased to 16.3 and in 2000 
decreased to 11.9 larvae (Table 2). On the untreated 
plot with the variety Bernské růžové only 1.5 lar-
vae per tree were caught in 1998, followed by a 
rapid increase of CM population density in 1999, 
when the average number of CM larvae reached 
36.8 larvae per tree. The high population density 
persisted in 2000 and 34.4 larvae per belt were 
recorded (Table 2). 

The biological efficacy of CpGV to reduce the 
CM population density was 96%, 75.5% and 82.4% 
in 1998, 1999 and 2000, respectively. The biologi-
cal efficacy of Nomolt 15 SC  in reducing the CM 
population density was 90.8% in 1999 and 97.5% 
in 2000 (Table 2).

Fruit injury caused by CM

In 1998, the fruit injury on the CpGV treated 
plot after the end of development of the 1st CM 
generation was 4.2%, at harvest it had increased 
to 15.3% (Table 3, Figure 1). In 1999, the highest 
fruit injury was recorded on the plot treated with 
CpGV and on the one treated with Nomolt 15 SC. 
On the plot treated with CpGV, the fruit injury after 

Table 1. Terms of treatments by CpGV and Nomolt 15 SC and particular rates (Prague-Ruzyně, 1998–2000) 

Year Term of treatment Rate of CpGV (gran./ha) Rate of Nomolt 15 SC (%)

1998

3.6. 1 × 1013 

–
9.6.

0.55 × 1013 26.6.

27.7.

1999

3.6. 1 × 1013 0.08

13.6. 0.66 × 1013 0.08

20.7. 0.575 × 1013 0.08

2000

19.5. 1 × 1013 0.08

29.5. 0.5 × 1013 0.08

13.6. 0.5 × 1013 0.08

7.8. 0.5 × 1013 0.08

17.8. 0.5 × 1013 0.08
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the 1st CM generation was 12.9% and at harvest it 
had increased to 28.5%. On the plot treated with 
Nomolt 15 SC, the fruit injury was 3.9% after the 
1st CM generation and reached 15.4% at harvest 
(Table 3, Figure 1). In contrast to 1999, the lowest 
fruit injury was recorded on both treated plots in 
the following year 2000. On the plot treated with 
CpGV, the fruit injury was 7.8% after the end of 
development of the 1st CM generation and 10.1% 

at harvest. On the plot treated with Nomolt 15 SC, 
the fruit injury was 2.5% after the 1st CM generation 
and and 4.0% at harvest. On the other hand, fruit 
injury on the untreated plot was 32.5% after the 
1st CM generation and 28.6% at harvest (Table 3, 
Figure 1). 

When fruit injury was evaluated, considerable 
differences in the proportions of shallow and deep 
entries in fruits on the plots treated with CpGV 

Table 2. Number of paper belt traps on the experimental plots, the average number of CM larvae per tree and 
biological efficacy of CpGV and Nomolt 15 SC treatment in reducing the CM population density (Prague-Ruzyně, 
1998–2000)

Year Plot Number of paper 
belt traps 

Ø number of 
larvae per tree

Biological efficacy 
of treatment (%)

1997
untreated plot (treated from 1998 on with CpGV) 20 6.1 –

untreated control (botanical var.) 4 25.0 –

1998

CpGV 40 0.4 96

untreated control (botanical var.) 5 9.8 –

untreated control (var. Bernské růžové) 4 1.5 –

1999

CpGV 50 4 75.5

Nomolt 15 SC 50 1.5 90.8

untreated control (botanical var.) 4 16.3 –

untreated control (var. Bernské růžové) 5 36.8 –

2000

CpGV 75 2.1 82.4

Nomolt 15 SC 75 0.3 97.5

untreated control (botanical var.) 10 11.9 –

untreated control (var. Bernské růžové) 5 34.4 –

Figure 1. Fruit injury (evaluated at harvest) caused by codling moth larvae a�er treatment by CpGV preparation 
and Nomolt 15 SC (Prague-Ruzyně, 1998–2000) 
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and with Nomolt 15 SC were found. On the plot 
treated with CpGV, the proportion of shallow 
entries ranged from 3.1% to 4.2% after the 1st CM 
generation and from 5.0% to 12.2% at harvest 
(Table 3). On the plot treated with Nomolt 15 SC 
the proportion of deep entries ranged from 0.7% 
to 1.1% after the 1st CM generation and from 1.5% 
to 5.6% at harvest (Table 3). On average, the pro-
portion of shallow entries was 6.1% on the CpGV 
treated plot, while on the plot treated with Nomolt 
15 SC it was only 2.1% (Table 3). The proportion 
of shallow entries was higher on the plot treated 

with CpGV than on the chemically treated plot 
(F = 3.345, P = 0.054). 

Laboratory evaluation of CpGV persistence 
on fruits treated with CpGV

During the 3 years of CpGV treatment, the same 
trend in the frequency of shallow and deep entries 
after CpGV application and in the period betwen 
applications was found. One day after CpGV treat-
ment the proportion of deep entries decreased con-
siderably while that of shallow entries increased. 

Table 3. Fruit injury caused by codling moth evaluated a�er the development of the 1st CM generation had ended 
and at harvest (Prague-Ruzyně, 1997–2000)

Year Plot

Fruit injury a�er the 1st CM generation 
had developed Fruit injury at harvest

number 
of fruits % SE % DE % total number 

of fruits % SE % DE % total

1998 CpGV 2658 3.1 1.1 4.2 1590 12.2 3.1 15.3

1999
CpGV 900 4.2 8.7 12.9 1166 8.9 19.6 28.5

Nomolt 15 SC 700 0.7 3.2 3.9 483 5.6 9.8 15.4

2000

CpGV 1000 3.4 4.4 7.8 1000 5.0 5.1 10.1

Nomolt 15 SC 1000 1.1 1.4 2.5 1000 1.6 2.4 4.0

Untreated 
(var. Bernské 
růžové)

100 5.0 27.5 32.5 100 3.2 25.4 28.6

% SE = proportion of fruits with shallow entries (1–5 mm); % DE = proportion of fruits with deep entries (> 5 mm); 
% total = total proportion of fruits with entries
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a�er CpGV treatment; Prague-Ru-
zyně 1998–2000. The course of 
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tified by linear regression
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In the period between the CpGV applications the 
proportion of deep entries gradually increased 
(Table 5). 

The longest persistence of CpGV on apples 
was recorded in 1998, the shortest in 1999. The 
decrease of CpGV efficacy on apples treated with 
the CpGV-based preparation was expressed by 
linear regression (Table 4). In 1998, a decrease of 
CpGV efficacy to 50% was recorded 20.5 d after 
CpGV application, while in 1999 it occurred after 
9.8 d and in 2000 after 10.6 d (Table 4).

DISCUSSION

The influence of CpGV treatment on changes 
in CM population density

In the experimental apple orchard at Prague-
Ruzyně no chemical treatment against CM had 
been practised before 1998. Consequently, there 
was a very high population density of CM on the 
experimental plots when the experiments with 
CpGV started (Table 2). On both untreated plots 
the high population density continued during the 

Table 4. Decrease of CpGV efficacy to reduce deep entries in fruits in dependence on the number of days a�er 
CpGV treatment quantified by linear regression

Year Linear regression formula R2 Number of days a�er CpGV treatment 
when CpGV efficacy decreased by 50%

1998 y2 = –2.2636x2 + 87.362 0.7909 20.5

1999 y2 = –2.864x2 + 51.874 0.7112 9.8

2000 y2 = –3.8217x2 + 77.482 0.8112 10.6

Table 5. The proportion of deep entries in apples in dependence on number of days a�er CpGV treatment (Pra-
gue-Ruzyně, 1998–2000)

1998 1999 2000

Number of 
days a�er 
CpGV 
treatment

proportion of deep 
entries in apples (%)

number of 
days a�er 

CpGV 
treatment

proportion of deep 
entries in apples (%)

number of 
days a�er 

CpGV 
treatment

proportion  of deep 
entries in apples (%)

CpGV untreated 
control CpGV untreated 

control CpGV untreated 
control

1 36 100 1 42 100 1 20 94

6 40 73 8 67 100 8 47 100

1 27 95 1 35 85 1 23 89

3 21 64 9 68 89 7 53 94

17 53 100 17 94 100 14 73 100

1 18 94 1 65 88 1 35 94

8 6 100 8 59 94 7 61 88

14 33 90 14 60 62 15 72 94

22 77 100 1 15 94

32 75 84 9 44 94

1 7 100 1 18 94

7 25 77 7 50 88

14 35 100

21 47 84

CpGV = apples from the plot treated with CpGV; untreated control = apples from the untreated plot
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experiments and fluctuated only slightly between 
years. On the plot treated with CpGV the popula-
tion density fluctuated similarly to the untreated 
plots, with the highest average catch of CM larvae 
per tree in 1999. On the chemically treated plot, the 
population density decreased considerably after 
the treatment with Nomolt 15 SC. 

The influence of CpGV treatment on the level 
of fruit injury caused by CM

The fruit injury caused by CM larvae in 1998–2000 
was high and exceeded the damage threshold on 
both CpGV and chemically treated plots. The aver-
age fruit injury on the plot treated with CpGV was 
approximately double of that on the chemically 
treated plot. In accordance with G��� and P���� 
(1984) we found higher CpGV efficacy in reducing 
the number of CM larvae in paper belt traps than 
in reducing the fruit injury.

In the first year of CpGV treatment the fruit injury 
was probably higher because of the high initial 
population density of CM on the plot. In 1999, 
high fruit injury was recorded on both CpGV and 
chemically treated plots. It was caused by several 
circumstances. First, the whole CM population was 
concentrated on a low number of fruits due to the 
low set of fruits in that year. Second, the first CpGV 
application against the 1st CM generation was late 
and thus did not affect all hatched CM larvae. In 
addition, UV light caused further degradation of 
CpGV. Further, absence of the treatment against the 
second CM generation also resulted in higher fruit 
injury at harvest. This confirmed the necessity to 
control both generations. In 2000, the lowest fruit 
injury was found on both treated plots. On the plot 
treated with CpGV the fruit injury at harvest was 
10%, while that on the plot treated with Nomolt 15 
SC was only 4%. Additionally, the lower number 
of CM larvae in paper belt traps attested to the 
higher efficacy of the used treatment. This higher 
efficacy was probably influenced also by favour-
able weather conditions, mainly because of low 
rainfall in the period of the first two applications 
of CpGV against the 1st CM generation. These ap-
plications are the most important in determining 
the level of the CM population.

Both CpGV and chemically treated plots were 
insufficiently isolated from other parts of the or-
chard, which influenced the efficacy of treatment. 
On the untreated plot next to both treated plots a 
high CM population density was recorded during 

the years of the experiment. The untreated plot 
thus served as a source of CM females that could 
migrate to treated plots and influence the efficacy 
of any treatment used there. 

The small size of the treated plots also influenced 
the level of fruit injury. A comparison with the results 
of experiments carried out in an intensive apple 
orchard at Velké Bílovice (P����� – unpubl.) may be 
opportune here. During 1997–2000, the same CpGV 
preparations as at Prague-Ruzyně were tested at 
Velké Bílovice on 2.09 ha and 1.33 ha plots. Although 
the population density of CM was higher at Velké 
Bílovice than at Prague-Ruzyně, the efficacy of CpGV 
was comparable to chemical treatment. In 1998 at 
Velké Bílovice, CpGV was more efficient than Bacillus 
thuringiensis (Biobit XL) and its combination with 
chlorpyrifos-methyl (Reldan 40 EC). Four years of 
CpGV treatment by direct spraying at Velké Bílovice 
lowered fruit injury at harvest to 3–7% with a trend 
of further decline and stagnation at a level of 2–4% 
(P����� 1999 – unpubl.). 

 When the fruit injury was evaluated, a higher 
proportion of shallow entries was found in fruits of 
the CpGV plot than in those of the chemically treated 
plot. The proportion of shallow entries increased 
significantly a�er CpGV treatment in comparison 
to the proportion of shallow entries a�er chemical 
treatment. The potential of CpGV application to 
increase  the incidence of shallow entries in fruits 
was confirmed by J����� (1994). The increased level 
of shallow entries reflects the effect of CpGV on 
CM. The virus kills the larvae slowly, allowing them 
to still cause shallow injuries (F����� et al. 1968). 
However, if these injuries are caused by larvae of 
the 1st CM generation, they can heal up till harvest 
(C��������� 1995; H���� & D������ 1977). 

Frequency of CpGV treatment against CM in 
dependence on the CpGV persistence on apples

The CpGV persistence on apples in the field 
differed according to conditions of a given year. 
During 1998–2000 a different length of CpGV per-
sistence on fruits was recorded. It was longest in 
1998, and shortest in 1999. The decrease in CpGV 
efficacy to 50% was recorded approximately after 
10 (1999), 11 (2000) or 20 (1998) d after treatment. 
From our results we suppose a maximal interval 
between CpGV applications of 10 d. When 10 d 
after treatment the next mass egg hatching occurs, 
it is necessary to repeat the application. This con-
firms the results of previous studies (P������ 2000; 
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A������� et al. 1992; P��������� et al. 1994) that 
recommended an interval of 7–14 d between CpGV 
applications. In contrast,  G��� and P���� (1984) 
found that CpGV activity declined to 50% after 3 d 
from application. Fast inactivation of CpGV by UV 
light was confirmed by C��������� et al. (1998). 
They pointed out that CpGV activity declined 
to one half 5–8 d after application. Accordingly, 
sunny weather following the CpGV application 
can rapidly lower its efficacy.

The results of 3 years experiments with CpGV 
proved that several preconditions have to be met 
to ensure high efficacy of this method of protection 
against CM. They are mainly: sufficient isolation 
from neighboring parts of an orchard with high CM 
population density, and then an adequate size of 
the treated plot. This confirms the results of other 
authors (F����� et al. 1968; H���� & D������ 1977; 
C��������� 1995). Also, low initial CM population 
density is important for a high efficacy of CpGV 
treatment (A������� et al. 1992; B����� et al. 
1996). P������� and C��������� (1998) pointed 
out that at low initial population density of CM 
(one CM larva per tree) it is possible to maintain 
the pest population at a low level for a long time. 
In orchards with high CM population density, it 
would first be necessary to reduce the CM popula-
tion density by conventional insecticides and then 
start with CpGV treatment to ensure high efficacy 
of CpGV treatment against CM. It is also possible 
to include CpGV treatment in the sequence of con-
ventional insecticides to avoid the development of 
resistance by CM. 
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Souhrn

S���� J., K������� F. (2003): Hodnocení účinnosti viru Cydia pomonella granulovirus (CpGV) na redukci obaleče 
jablečného (Cydia pomonella L., Lep.: Tortricidae) v polních pokusech. Plant Protect. Sci., 39: 117–125.

Účinnost CpGV proti obaleči jablečnému byla testována v letech 1998–2000 v experimentálním sadu v Praze-Ru-
zyni. Byl vyhodnocen vliv přípravku na bázi CpGV české provenience na změny populační hustoty obaleče a na 
stupeň poškození plodů v porovnání s teflubenzuronem. Persistence CpGV v sadu byla testována v laboratoři 
na plodech odebíraných v sadu v různých termínech po ošetření CpGV. Preparát na bázi CpGV byl aplikován 
v dávkách CpGV od 0,5 × 1013 do 1,00 × 1013 gran./ha, počet postřiků se pohyboval od 3 do 5 za rok. Biologická 
účinnost CpGV na redukci populační hustoty obaleče se pohybovala od 75,5 % do 96 %, biologická účinnost teflu-
benzuronu se pohybovala od 90,8% do 97,5% v porovnání s neošetřovanou kontrolou. Účinnost CpGV byla vyšší 
na redukci populační hustoty obaleče jablečného než na poškození plodů. Pokles účinnosti CpGV na 50 % byl 
v letech 1998–2000 zjištěn po 20, 10 a 11 dnech po ošetření. Na základě těchto výsledků byl stanoven doporučený 
interval pro opakování ošetření CpGV 10 dní v případě dalšího kladení vajíček obaleče v období mezi postřiky. 
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