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Summary: One of the most important pests of the stone fruit orchards is the oriental fruit moth (Grapholitha molesta B.). Chemical control
targeted against the young larvae is the most effective way of protection, so the timing of treatments has to be based on the observation of
emergence, Emergence may be monitored with sex pheromone traps. It is already known from former publications, that the traps for oriental
fruit moth are also effective in the case of the plum moth (Grapholitha funebrana Tr.), which external morphology is very similar to the
oriental fruit moth. As the emergence of the oriental fruit moth in peach and apricot orchards has not been observed in details in Hungary, we
started a study in this field. Our aim was to measure the selectivity of the sex pheromone traps. On the basis of examining more than 5000
males caught and the investigation of male genitalia. it could be established that the pheromone traps, Csalomon and Deltastop, for oriental
fruit moth, caught the plum moth in the same ratio. The ratio of the oriental fruit moth and the plum moth trapped in the peach orchards was
1:1, while in the apricot orchards the number of the caught plum moth males was seven times as many as that of the oriental fruit moths.
Consequently, it can be established that data based on oriental fruit moth trap catches can not be used without additional investigations of
genitalia for the prediction of larval hatch. The selectivity of the plum moth trap, used as a control, was acceptable in both orchards.
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Introduction

The presence of the oriental fruit moth (Grapholitha
molesta B.), as one of the most important pests of fruit
orchards was indicated first in the "60-s in Hungarian
orchards (Sepras & Tisza, 1970). The larvae of the oriental
fruit moth are polyphagous, but prefer plants belonging to the
family Rosaceae, first of all peach, apricot, apple, quince,
pear and medlar. Its damage appears in spring. The wilt of the
young shoots is caused by the larvae. The damage of next
generations has been observed in the fruit (Reichart & Bodor,
1972, Seprés & Tisza, 1970). There are three generations a
year, but the climatic conditions may allow a fourth,
incomplete generation to develop. The oriental fruit moth is
recorded, besides the peach twig borer (Anarsia lineatella
Z.), as one of the most important pests of peach and apricot.
Contrary to the peach twig borer, the natural enemies of the
oriental fruit moth are not able to control the pest adequately,
as there are hardly any of them present in the orchards. The
damage caused by the oriental fruit moth might be prevented
by chemical control. As the number of the overwintering
caterpillar population is not large. the protection against the
offspring of this population is very important. Young larvae
may be controlled the most effectively, but detailed
investigation is required on the emergence of the
overwintering generation (Reichart & Bodor, 1967).
Nowadays, chemical treatments against the young larvae
proved to be the best way of protection, too, in the practice of

plant protection. The forecast of larval hatch based on the
observation of emergence is required to carry out chemical
treatments against the larvae. For the observation of
emergence sex pheromone traps can be used (Szabo, 1996,
Mucsi & Tatar, 2000, Toth, 2003, Hegyi, 2004).

By experiments of the sex pheromone trap selectivity
Szirdaki (1978a, 1978b) established that the traps attracted
other, closely related species. The number of trapped species
depends on the environment of the orchard. He proved that
the traps caught the plum moth males (Grapholitha

funebrana Tr.), oo, the morphology of which is similar to the

oriental fruit moth. The related species can be separated with
absolute certainty only after the investigation of the genitalia.
The reason why the trap attracts both species is that the main
component of their pheromones is the (Z)- and (E)-
dodecenyl acetate, and the ratio of the mentioned
components is also similar (Sziraki et al., 1985). The
difficulty in the evaluation of trap catches in case of the
oriental fruit moth traps is that a lot of plum moth males are
also attracted by the traps (Toth, 2001). Sziraki et al. (1985)
found that the ratio of plum moth males in oriental fruit moth
traps placed in large peach orchards is alse 40-50%.
According to Hegyi and Szantoné (2007) the ratio of the
caught plum moths may vary from orchard to orchard. While
mainly oriental fruit moth males were found in the traps
placed in peach orchards, the number of plum moths was
higher in plum orchards. However, when both fruit species
are present in the same orchard, the flight pattern of the pest
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might be altered significantly. Tabilio et al. (2001) carried out
similar research in Italy, as little information was available
about the selectivity of the oriental fruit moth traps. They
found that independently of the orchard the selectivity of
plum moth sex pheromone traps is acceptable, but the
oriental fruit moth traps attracted a large amount of the plum
moth males. Raundler (2007) got similar results in Germany.
According to his investigations the oriental fruit moth traps
are suitable for the observation of emergence only after
investigation of genitalia. As in Hungary there have not been
any detailed data about the selectivity of the oriental fruit
moth traps and the emergence of the pest, we started to carry
out observations in peach and apricot orchards.

Material and method

The selectivity of oriental fruit moth and plum moth sex
pheromone traps was investigated in a private apricot orchard
and in a peach orchard of the Pilis-Kert Kft, Pomiz,
Hungary. The study was carried out from April to October,
2009. The sex pheromone traps were placed out in the
orchards on April 10. The captured moths were removed and
counted every week until October 4.

The first experimental field (the private orchard) is a 2 ha
plot, and it is a part of a 30 ha large, old orchard. The
plantation is treated with pesticides moderately, cultivated
regularly and not irrigated. Mainly Hungarian cultivars
("Gonczi magyar kajszi', 'Ceglédi bibor kajszi’, 'Ceglédi
arany’, "Pannonia’, "Magyar kajszi C.235", "Cegledi orias’,
'Ceglédi Piroska’) are planted in the orchard, but there are
also some foreign cultivated varieties ("Bergeron’, "Harcot’,
"Aurora’). Old, neglected apricot, cherry plum and almond
trees can be found around the orchard. The other
experimental field (formed by two plots), which belongs to
the Pilis-Kert Kft, is a 2,5 ha, 17 years old peach orchard with
"Michelini’, "Fairlane” and 'Flame Kiss’ cultivars and a 4 ha
21 years old pech orchard with "Redhaven’ and "Early
Redhaven’ cultivars. Both plantations are cultivated, not
irrigated, and integrated pest control is applied in them.
Arable crops, pear and the private apricot orchard can be
found around the orchards.

In order to trap oriental fruit moth, Csalomon 9 and
Deltastop sex pheromone traps of oriental fruit moth were
used. For trapping the plum moth, Csalomon 18 sex
pheromone traps were placed in the orchards. In the apricot
orchard, 2-2 Csalomon 9 and Deltastop traps of oriental fruit
moth and 1 Csalomon 18 trap of plum moth were placed. In
the peach orchard 2-2 Csalomon 9 and Deltastop traps of
oriental fruit moth, and 1 Csalomon 18 trap of plum moth
were placed, too. The lures were changed every 4-6 weeks,
while sticky inserts of the traps were replaced weekly during
the examination period.

The abdomenal part of trapped males was cut off and
immersed in 10% KOH solution. In order to separate the
investigated species the taxonomic key for adults by Sepros
(1971) was used (Figure I and Figure 2). Separation on the

Figure 1. Male genitalia of Grapholitha molesta (Photo: Hari, K.)

Figure 2. Male genitalia of Grapholitha funebrana (Photo: Hari, K.)

basis of male genitalia was carried out in the laboratory of
Department of Entomology, Corvinus University of
Budapest.

The data were analysed by the SPSS 14.0 program.
Wilcoxon Rank test was used to find a difference between the
number of trapped oriental fruit moth and plum moth males
(p=0.05).

Results

2717 males were found in the oriental fruit moth and the
plum moth traps in the peach orchard, while 3066 male were
caught in the plum orchard in 2009. The number of the
trapped males was different in the investigated orchards
(Figure 3 and Figure 4).

In the G. molesta Csalomon traps, the numbers of oriental
fruit moths and plum moths were not significantly different in
the peach orchard (p>0.05). Based on these findings, the ratio of
both species was similar in the traps of G. molesta. Comparing
the two G. molesta Deltastop traps, Trap 1 caught significantly
more (p<0.05) oriental fruit moth (72%) than plum moth males
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Figure 3. The oriental fruit moth and plum moth males caught by sex
pheromone traps in the peach orchard (Pomaz, 2009)

(28%). In the other Deltastop trap, the ratio of trapped oriental
fruit moths (55%) and plum moths (45%) was similar. In the G.
funebrana Csalomon Trap 1, the rate of the oriental fruit moths
was only 2%, while that of the plum moth was 98%. The results
of the examination, so the data on the trapped oriental fruit
moths and plum moths, which were trapped by sex pheromone
traps in the peach orchard during the period of the examination,
can be found in the Table 1. The number of species and the ratio
of the trapped males are also shown.

Table 1. The number of oriental fruit moth and plum moth males caught by
sex pheromone traps in the peach orchard (Pomaz, 2009)

Total | Grapholitha Grapholitha
molesta funebrana
Piece To Piece %
G. molesta
35 2 7 E 2
Csalomon Trap 1 51 48 I 103 9
G. molesta
; 322 60 2
Csalomon Trap 2 540 18 40
(. molesta
32 72
Deltastop Trap 1 597 | 4 165 | 28
G. molesta
53 36 55 2 :
Deltastop Trap 2 & 2 91 | 45
G. funebrana )
5 0 5
Csalomon Trap 576 1 2 64 98
Total 2717 | 1376 1341

Less oriental fruit moth were caught in the sex
pheromone traps placed in the apricot orchard than in those
placed in the peach orchard.

The number of oriental fruit moth males, which were found
in the G. molesta traps, was between 13 and 31%, and the other
specimens were plum moths. The G. funebrana Csalomon Trap
caught only 6 oriental fruit moth males, and the other 1263
specimens were all plum moths. This means that almost 100%
of the captured specimens were plum moths. Considering the
two species, the catches of all traps are significantly different
(p<0.05) in the apricot orchard. On the basis of these data, the
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Figure 4. The oriental fruit moth and plum moth males caught by sex
pheromone traps in the apricot orchard (Pomaz, 2009)

number of plum moth males caught always exceeded that of the
oriental fruit moths regardless to trap type. The results of the
examination, so the data on the trapped oriental fruit moths and
plum moths, which were trapped by sex pheromone traps in the
apricot orchard during the period of the examination, can be
found in the Table 2. The number of species and the ratio of the
trapped males are also shown.

Table 2. The number of oriental fruit moth and plum moth males caught by
sex pheromone traps in the apricot orchard (Pomiz, 2009)

Total Grapholitha Grapholitha
molesta funebrana
Piece % Piece %
G. molesta
52 ] 5
Csalomon Trap 1 46 I ot 8
G. molesta
343 55 2 -
Csalomon Trap 2 4 B 58 o
G. molesta
3 5
Deltastop Trap 1 618 81 1 37 87
G. molesta
2 3 338
Deltastop Trap 2 " L ] &
G. funebrana )
2 0 263
Csalomon Trap 1269 6 126 100
Total 3066 346 2720
Discussion

All 5783 males were determined by examining the
genitalia after the collection of sticky inserts. 1376 oriental
fruit moth and 1341 plum moth males were captured in the
peach orchard, while 346 oriental fruit moth and*2720 plum
moth males were trapped in the apricot orchard. We found that
the selectivity of sex pheromone traps, which were tested by
us, is unsatisfactory. Data from pheromone trap catches,
without examining the genitalia, are unsuitable for the forecast
of larval hatch and calculating the optimal time of pesticide
treatments. The ratio of species was different in the apricot and
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the peach orchard on the basis of traps catches. In our
experiments, the traps caught more plum moth specimens in
the apricot orchard than in the peach orchard. In this case, the
difference in the catches might have been affected by the
neighbouring flora. Hence, it may be supposed that the number
of the trapped plum moths in the oriental fruit moth traps can
be reduced if plum moths are not able to develop in the
neighbour flora. The selectivity of the plum moth trap was
acceptable in both orchards. The rate of the oriental fruit moths
was 2% in the peach orchard only. This kind of selectivity
makes it possible to observe the emergence of the plum moth,
which helps the planning of plant protection treatments. Our
results are in accordance with the previous results of Tabilio et
al. (2001) (Italy) and Raulender (2007) (Germany). In order to
get reliable results from the available oriental fruit moth traps,
the improvement of the trap selectivity would be necessary.
Until the effectiveness of the oriental fruit moth trap remains
the same as shown in our research work, it will not help the
planning of plant protection treatments.
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