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Abstract:

Apple growing in the Aiud area, famous for its variety, for the system of culture and agricultural
technique it uses, has been faced lately with significant loss of production particularly due to the
attack of some species of Lepidoptera that feed on Malus (e.g. the codling moth - Cydia
pomonella, the apple peel moth - Adoxophyes reticulana, the apple leaf miner - Leucoptera
malifoliella, the apple pygmy moth - Stigmella malella). This paper contains and interprets data
collected between 2006 and 2009, in the fruit tree growing area of Aiud. Its aims are to experiment
and improve the technology to fight against the Lepidoptera by testing rational methods,
environmentally friendly. Observations were made at the farm No. 10 Aiud belonging to the
Research and Development Station of Viticulture and Vinification, Blaj. The research aimed at:
monitoring the Lepidoptera in the apple orchards by direct observations, using species-specific
pheromone traps and applying mathematical methods of warning, following biological and
ecological aspects of Lepidoptera both in field conditions as well as in the laboratory, monitoring
the entomofauna, the parasitoids and their role in limiting populations for the codling moth and
the apple peel moth; timely implementation of control treatments (when necessary); testing the
effectiveness of biological agents used in controlling Lepidoptera; monitoring the treatment
efficiency through proper phytosanitary auditing.
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1. Introduction

In order to improve the pest control technology, surveys were carried out for each generation of
Lepidoptera, during the summer and at fruit harvesting. Also, in order to stimulate the useful entomofauna
so as to keep pest population lower that the economic threshold, research was carried out to limit the use
of chemical pest management methods, especially the lepidopterous insects such as the codling moth
and the apple peel moth, and to promote biological and biotechnical means of control.

2. Material and methods

The experiments were carried out at the farm No. 10 Aiud belonging to the Research and
Development Station of Viticulture and Vinification, Blaj. The main characteristics of the testing batch
were: location, uniform soil and climate conditions, the fruit trees’ ages, a large variety of fruit — Jonathan,
Starkrimson, Golden Delicious and disease strength- Florina, Generos.

In relation to the studied species, the observations were aimed at:

The codling moth (Cydia pomonella) — estimating the number of apples under attack, the percentage of
apples with a moth inside, the number of months/trap/week (AtraPom), the economic threshold level

The apple peel moth (Adoxophyes reticulana) — the existence of hibernating larvae, the number of
inflorescence bearing larvae, the percentage of inflorescence or sprouts under attack, number of captured
moths (AtraRed).

The apple miners (Stigmella malela, Lyonetia derkella, Leucoptera malifolia) — number of mines/leaf or
percentage of mined leaves, number of captured moths/trap/week (AtraMal, AtraClerk, AtraScit)

The optimum time to apply pest management measures was established by correlating all the
parameters involved: biological, ecological, phenological factors and by using pheromone traps specific to
each species. The pesticide efficiency was assessed by proper phyto-sanitary controls. The products
tested during the three years of study were: biotic formulas based on Bacillus thuringiensis (Thuringin)
and the latest insecticides (Karate Zeon 0.02%, Calypso 480 SC 0.02%, Novadim 40 EC 0.075% and
Fyfanon 50 EC 0.175%). The useful entomofauna at the crown level was determined by canopy threading
or living soil cover threading.
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3. Results and discussions

In 2006- 2009, the frequency of lepidopterous insects species that feed on Malus found in apple
orchards in the Aiud area was as follows: Cydia pomonella 45%, Adoxophyes reticulana 33%, Stigmella
malela 13%, Lyonetia derkella 6%, Leucoptera malifolia 3% (fig.1).

The codling moth was considered to be a pest damaging the apple plantations around Aiud.
Following four-year long observations, the species Cydia pomonella presented two generation per year,
which evolved as follows (fig.2):

-in 2006: G I: 18 May — 6 June; G Il — 6 June — 10 July;

-in 2007: G I: 21 April — 11 June; G 1I: 11 June — 15 July;

-in 2008: G I: 15 April -7 June; G 1I: 7 June — 10 July;

- in 2009: G I: 20 May — 9 June; G II: 5 June - 11 July;

It can be noticed that in 2009, there was a smaller population of this species given the conditions of
that year, with a maximum flight of 23 moths/trap in the first generation and 29 moths/trap in the second
generation. The biological reserve of this species has decreased considerably as compared to the
previous years, due to the efficiency of treatments carried out at optimum times. Recent research
regarding the management of this pest has outlined the efficiency of advanced insecticides. In general,
treatments applied to control the codling moth (Cydia pomonella), also contribute to the diminishing of
mining lepidopterous populations (fig.3).

The results of research regarding the dynamic of lepidopterous species show the alarming
evolution of the summer fruit tortrix moth Adoxophyes orana, considered to be a major pest for the apple
orchards in the Aiud area. This species develops two generations each year, one in summer and another
in autumn. The moth attacks the plant by feeding on leaves and fruit. The larva causes damage at the
leaf surface but also holes in the fruit. The first generation of apple peel moth caterpillars causes the
largest economic loss for the fruit crop. The second generation also causes significant damage to the fruit
surface (fig.4).

The data presented in Fig. 2 show the important biological reserve of the Adoxophyes reticulana
population. The attack of the species was maintained at a high level in 2009, with an increased potential
at the 2™ generation; otherwise, in the past 2 years, probably due to 2 high temperatures and few
precipitations in May-July, the insect’s biology changed. Thus, there flight was almost continuous, without
distinguishing between the two generations. In order to warn treatments at the optimum time, the aims
were: to reach the level of 8% larva inflorescences, to reach the level of 5-8 sprouts under pest attack
during the summer, to reach the level of 200 moths/trap/week (fig. 5).

The mining moths of the species Stigmella malela, Lyonetia derkella, Leucoptera malifolia noticed
during 2006-2009 in the fruit tree plantations around Aiud registered few to average attacks. The flight
curve biological criterion was used to appreciate the optimum moment of treatment applying. During the
entire vegetation period, leaf mines were monitored and treatment was applied only if the case, at
warning. In general, the first treatment was applied after the apple petals fell, when the maximum adult
flight was registered; the treatment was repeated after 10 days to destroy most larvae hatching from the
eggs. According to our observations, the best results were registered with the following pesticides:
Calypso 480 SC (0.02%) with an efficiency of 99.94%, followed by Decis 25 WG (0.003%) with an
efficiency of 99.80% (fig.6).

Protecting the biodiversity of the useful fauna in the fruit tree plantations around Aiud, a priority
objective of our research, is aimed at maximising the natural control factors and at directing the
intervention measures to rational methods (pheromone traps, trap belts around the trunk, agro-technical
methods, biological methods). As a result of the observations carried out to trace the evolution of the
degree of biodiversity of the useful entomofauna at the level of the crown and of the soil, the following
resulted (fig.7) :

- canopy threading enabled us to identify 5 taxons in the same batch (Homoptera, Heteroptera,
Coleoptera, Diptera and Hymenoptera), with the highest dominance in the orders of Homoptera (17.0%)
and Diptera (53.6%);

- living soil cover threading helped identify 6 taxons (Homoptera, Heteroptera, Orthoptera, Coleoptera,
Diptera and Thysanoptera) with the highest dominance in Diptera (48%) and Thysanoptera (18.8%);

To sum up, the improvement of the technology to control Lepidoptera that feed on Malus in the
conditions specific to the fruit tree plantations in the Aiud area imply a set of complex measures included
in the concept of integrated pest management:

- pest monitoring (pheromone traps);

- protecting the entomophagous fauna (using selective insecticides);

- using bio-pesticides;

- agro-technical measures: deep autumn ploughing, maintenance cuttings, gathering the fallen fruit

with moths and destroying them in order to decrease the biological reserve.
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4. Conclusions

1. The climate conditions for 2006-2009 were extremely favourable to the evolution and the attack
of Lepidoptera that feed on Malus.

2. Essential elements of a successful integrated pest management are the use of biotechnical
methods to fight Lepidoptera with the help of specific synthetic sexual attractants (mass capturing and
disorientation of males), but also identifying flight curves.

3. Improving the technology to fight the Lepidoptera that feed on Malus in the specific conditions of
the fruit tree growing areas around Aiud implies to apply a set of measures included in the concept of
integrated pest management: protecting the entomophagous fauna; using active biological substances;
monitoring pest; using selective insecticides; agro-technical measures.

4. Chemical treatments applied according to “2+2” were enough to ensure mothless fruit. The
Calypso, Novadim, Karate and Zeon insecticides, were highly efficient in controlling Lepidoptera species.
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Fig. 1. The dynamic of lepidopterous insects that feed on Malus found in apple orchards
in the Aiud area
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Fig. 2 Dynamic of Cydia pomonella adults in the summer of 2009
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Fig. 3 The effectiveness of some insecticides in Cydia pomonella control
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Fig. 4 The dynamic of Adoxophyes reticulana adults in the summer of 2009 in the Aiud nursery
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Fig. 5 The efficiency of insecticides in fighting Adoxophyes orana
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Fig. 6 The efficiency of insecticides in fighting mining moths
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Fig. 7 Useful entomofauna present in the fruit tree ecosystem of Aiud, farm no. 10 in 2009
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