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(Lep.;Tortricidae) Egg Masses on Different Apple Cultivars
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Abstract: The distributions of European leaf roller egg masses, deposited in 2001 and 2002, were examined on
Stark Crimson, Stark Spure Golden and Misket cultivars of apple (Malus communis 1..) in Eastern Mediterranean
Region of Turkey. From 70-80% of the egg masses were found on main and secondary branches in the canopy
of the trees. Regression model provided expected vertical distribution of total numbers of egg masses on all
plant parts in several heights intervals. On main and secondary branches, females discriminated in ovipozition

by laying more egg masses n the southern and eastern quadrant and 80-160 cm heights mtervals rather than
other parts and heights. There were statistically significant differences among the mean number of egg masses
found on the three apple cultivars. The highest population of mean number of egg masses was found on Stark
Crimson and Golden and the lowest population was on Misket.
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INTRODUCTION

The European Leaf Roller (ELR), drchips rosanis
(L..) (Lepidoptera: Tortricidae), first recorded in Turkey in
1901 (Staudinger and Rebel, 1901), is a native species to
the Palearctic region but it 15 distributed all over the world
except the far east and Siberia. It feeds on many hosts,
mcluding fruit  trees, forest trees and some weeds
(Bradley et al, 1973; Al Niazee, 1977; Ulu, 1983
Doganlar, 1987). ELR 1s a primary or sometimes secondary
pest on cherry orchards depending on the time and the
location (Mayer and Beine, 1974; Ali Niazee, 1977). The
European leaf roller is univoltine, in Cakit Valley its life
cycle starts with the larva hatching from over wintering
eggs in late February (Doganlar, 2003). The young larvae
move to opening buds and feed on both sides of new
leaves. Sometimes they web, developing buds and young
foliage to form feeding nests. The larval period 18 about
6-8 weeks. Pupation occur within the rolled and webbed
leaves (Baggiolini, 1956, Kapidam end Duraj, 1991,
Grichanov et al., 1994; Moreas and Nett1, 1996; Pluciennik
and Tworkowska, 2004). Pupation oceur at the end of May
and early June (in Southern Turkey). Adults emergence
occurs in the second week of June and continues usually
mid-August. Adults live for 2-4 weeks. Most egg laying
occurs in June and July with an average of 71.66+£17.10
eggs per female (Doganlar, 2003) the egg masses usually
are found on tree trunks and major branches. Tt feeds
on a large variety of shrubs and trees (Markelova, 1957;
Al Niazee, 1983; Ulu 1983; Doganlar, 2003).
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The
environmental condition them other stages (Ali Niazee,
1977, Doganlar, 2003). For thus reason eggs and 1st instars
larvae are main factors in control of ELR (Ali Niazee, 1983).
Vertical distribution of egg masses in three cultivars of

first instars larvae are more sensitive to

apple trees, preference of branches m several heights and
quadrants were studied in Pozanti District in Southern
Turkey. The result obtained from the present study is
pertinent to development of control strategies for ELR and
egg-sampling methods for population studies and for
prediction of damage by this insect.

MATERIALS AND METHODS

The study was conducted i Horticulture Research
Center (POZMER) in Culkurova University in Pozanti
district (Adana, Southern Turkey) in 2001-2002. The
orchards 1s placed m 65 ha and 1120 m from see level.
There are fruit trees of stone fruits and soft seeded
ones and also 1t has vineyards. The apple variety
(Malus conmmnis 1..) were cultivated in the orchards Stark
Crimsor, Stark Spure Golden (Golden) and Misket. All of
these vaneties are high-yielding and dwarf ones which are
grown for commercial purposes. Their heights vary
between 2-2.5 m. All the trees in the garden are watered by
means of dripping irrigation. Fertilization, pruning and
other practices in the orchards where the study was
conducted are carried out on the trees simultaneously and

homogenously.
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The egg population of the pest was determined by
counting the egg masses in the hibemation period of
2001. The trial was repeated in 2002. For this reason, the
initial observations were made in January and February
when the trees were dormant, without opening egg
masses. The egg masses were counted on nine trees
(totally 27 trees) of three varieties selected randomly. All
the egg masses on the trees were counted and marked.

The number of egg masses in the height of the nine
apple trees chooses was determined in order to detect
their vertical distribution on the tree. The eggs were
separated into groups in six height ranges for obtaining
the relationships between them. In grouping of the egg
masses, total number of the egg masses was used. As the
varieties used in the study are dwarf ones, the parts of the
plant at the height of 80 cm up from the ground was
determined as the trunk and the parts between 80- 200 c¢m
was determined as the canopy and the other parts higher
than 200 cm were determined as the small branch in one
vears old. Best fit curve estimation was applied on the
data obtained by means of SPSS 10.0 statistical package
program and the curve with the highest significance was
considered to the regression curve (p<0.05).

In order to determine the quadrants and the plant
sections where the ELR egg masses were laid and their
direction, the tree surface was then divided mto 4 main
sections: The trunk; main branches, which are the
branches that grow affiliated to the body; secondary
branches, which grow out of the main branch; the twigs
are the thin branches with a diameter of 1-3 cm (tillers of
the previous year) and each sections were partitioned into
4 quadrants (directions): North, East, South and West. In
this way all the egg masses on the tree were counted and
the geographical directions and the tree sections where
they were laid were recorded. In the analyses made on the
mean egg masses laid on various directions and plant
sections, variance analysis was applied (one-way
ANOVA, (p<0.05). The groups which display statistically
significant differences in terms of their means were
determined with Duncan test (p<0.05) was also used in
comparing the mean number of the egg masses of the
varieties (one-way ANOVA, (p<0.05). The groups which
display statistically significant differences in terms of their
means were determined with Duncan (p<0.05).

RESULTS AND DISCUSSION

Archips rosanus (L) lays its eggs in the form of
masses. It was detected that the mumber of the eggs in
masses varies between 1-3 and 113. Generally the number
of the eggs in a mass is between 40-80 and the
approximate number of eggs in each of the egg masses is
51.50+2.85 (n=75) (Fig. 1). This data was taken as a base
in the interpretation of the figures and the tables.
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Fig. 1. Regression of numbers vs. mass area of field laid
A. rosanus egg masses

The pest lays its eggs especially in the 80-160 cm
height range in every two vears. The number of the laid
eges decreases along the extremities from this height
range. In all varieties and 1n all years, 70-80% of the eggs
were laid on the canopy while only 20-30% of the eggs
were laid on the trunk. In the case of stark crimson, the
vertical distributions of the egg masses on tree were
similar to each other. Tt was detected that the pest laids
48% of its eggs in the 80-160 ¢m range (Height interval) in
2001 and 1t laids 51% of its eggs i the 80-160 cm range in
2002. Tt laids 48% of eggs below 40 cm and above 200 ¢cm
in 2001 and laid 6% of its eggs below 40 ¢cm and above
200 cm in 2001 and this rate was 8% 1n 2002. There was
quadratic regression between the laid egg masses
and their heights (2001 F = 18.68950, p = 0.0203; 2002
F = 5898769, p = 0.0039). A similar distribution was
observed in the Golden variety. Most of the eggs were
laid on the canopy section. Few eggs were laid on the
trunk. This is because of the fact that the trunk of the
golden is not a favourable place for the pest to lay its egg
as it has a cracked and split structure. Tn both years, most
of the eggs were laid in the range of 80-160 cm, only 0-4%
of the eggs was laid below 40 cm. In this variety, more
eggs were laid in the height range of 160-200 cm,
which 1s different from other varieties. There was
quadratic regression between the laid egg masses
and their heights (2001 F =14.55457, p = 0.0286; 2002
F = 9.80748, p = 0.0483) (Fig. 2). When compared with
other trees, fewer eggs were laid on Misket apple trees.
Although more eggs were laid in the height range of
40-80 cm, the height range of 80-120 cm 1s the one where
eggs can be laid more as it can be seen from the
regression cwrve that was drawn for the purpose of
estimating the relationship between the number of the egg
masses and the height ranges. Quadratic regression best
explains the relationship between the egg masses and
the height ranges (2001 F =1023557, p= 0.0457, 2002
F=11.52888, p=0.0391) (Fig. 2).
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Fig. 2. Regression curves and equations of the expected number of 4. rosanus egg masses on apple trees of (a) Stark
Crimson, (b) Golden and (¢) Misket in years of 2001-2002 (p = 0.05)
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Fig. 3: Distribution of mean number of egg masses on plant parts for all apple trees. *Bar groups followed by the same
letter are not significantly different at p<0.05 (Duncan test)

ELR laid more egg masses on main and secondary
branches and less egg masses on trunk and twigs. This
result was same in the both years and in the cultivars too.
The statistical difference was determined on all varieties
and each year (2001 Stark CrimsonF =8.121, df = 3,32,
p=0.0001; Golden F = 14.314, df = 3,32, p=0.0001; Misket
F = 20,658, df = 3,32, p =0.0001; 2002 Stark Crimson
F=13.609 df = 3,32, p=0.0001; Golden F 44.666
df = 3,32, p 0.0001; Misket F = 11.768, df=3,32
p = 0.0001) (Fig. 3 and Table 1). Up to now 1t was stated
that ELR has not laid eggs on twigs (Yildumm, 1957,
AliNiazee, 1977, Uly, 1983) but in this study some of the
eggs were also found on twigs.
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The varieties used m the study are the ones grown
for commercial purposes. For this reason, most of the main
branches and the thick sections of the secondary
branches correspond especially to the height range of 80-
160 cm. The results obtained from this study confirm the
results of the vertical distribution. In additien, these
sections constitute the points that are protected from the
environmental factors more on the trees, which is why the
pest may have preferred this point.

ELR preferred especially the southern sections to lay
its eggs. Tt lays the eggs on the points that face the
ground. The pest laid 47-48% of its eggs on stark crimson
variety, 32-41% on the golden variety and 45-47% on the
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Table 1: Mean No. of egg masses of ELR on different sides and plant sections of three different apple varieties (Stark Crimson, Golden, Misket) in 2001 and

2002
Mean No. of egg masses (mean+SE)
2001 2002
Parameters Stark crimson Golden Misket Stark crimson Golden Misket
Directions
Naorth 2.44+0.52a* 3.00+0.70a 1.88+0.26a 3.4440.60a 3.66+0.78a 1.88+0.38
East 4.00+0.91a 4.33+1.00a 3.11+0.42b 4.44+0.60a 5.88+0.82a 2.00+0.44a
South 9.88+1.22b 5.22+1.09a 5.1140.35¢ 10.66+1.36b 9.00+£0.97b 4.55+0.44b
West 4.00+1.05a 3.44+0.68a 1.22+0.36a 3.88+0.67a 3.88+0.56a 1.22+0.22a
Part of plant
Trunk 1.67+0.62a 0.56+0.29a 0.89+0.35a 1.88+0.53a 1.66+0.55a 1.11+0.39a
Main bran. 8.00+2.23b 8.78+1.40b 5.4440.53b 9.2242.15b 10.66+£1.13b 4.4440.80b
Sec. Bran. 9.22+1.76b 8.67£2.07b 4,560, 90b 11.33+1.87b 9.77+0.96b 3.56+0.69b
Twig 1.0040.57a 0.33+0.16a 0.4440.18a 0.4440.17a 0.33+£0.23a 0.33+0.17a
*: Number in columns followed by the same letter are not significantly different at p<0.05 (Duncan test)
Table 2: The mean number of ego masses on different apple cultivars in 2001-2002
95% confidence interval for mean
Cultivars N Mean SE Lower bound Upper bound Minimum Maximum
Stark cri 9 19.88a* 2.48 14.15 25.62 12.00 36.00
Golden 9 18.33a 2.56 12.42 24.23 9.00 31.00
Misket 9 11.33b 0.66 9.79 12.87 8.00 14.00
Total 27 16.51 1.37 13.69 19.34 8.00 36.00

*: Nurmber in colums followed by the same letter are not significantly different at p<0.05 (Duncan test)

southern sections of the trees. The differences between
the means of the egg number according to the direction
were found statistically significant in both vears,
except the golden variety (2001 Stark Crimsoen, F = 12.598,
df=3,32, p=0.0001; Golden F = 2.00,df = 3,32, p= 0.134;
Misket F = 23198, df = 3,32, p = 0.0001, 2002 Stark
Crimson F=15.135, df = 3,32, p= 0.0001; GoldenF = 9.564,
df = 3,32, p = 0.0001; Misket F = 14.521, df = 3,32, p =
0.0001). Although there was no statistically significant
difference between the means of the egg numbers in the
case of golden variety, the pest laid most of its eggs
(which is 32%) on the southern sections. Most of the
deposited egg masses of ELR were found on southern
quadrants of all apple varieties. Eastern parts have the
second rate of egg masses and the lowest number on
North and West parts of trees (Table 1).

The numbers of the egg masses laid by the ELR on
Stark Crimson and Golden were not found different while
there was not such a difference in case of Golden (2001
F= 4728, df =2,24,p=0.19,2002,F =17.811,df = 2,24,
P = 0.0001) (Table 2). The lowest number of eggs was laid
on Misket variety.

In line with the results of this study, Nizamlioglu
(1965) reported that the pest lays its eggs in masses which
include eggs between 1-100 and that the mean number of
the eggs in a mass is 50 while Ali Niazee (1977) stated that
egg masses of ELR are 4.7 in length and 3.3 mm in width
and that the number of the eggs in a mass varies between
1-3 and 120.

In their studies conducted on the preferences of the
pest in respect to the plant section, Gibson (1924)
reported that ELR prefers the trunk and the thick branches
to lay its eggs and Nizamlioglu (1965) reported that the
pest lays its eggs especially on the trunk and thick trees.
Al Niazee (1977) detected that ELR lays 90% of its eggs
on the trunk and the thick trees while it lays only 10% of
its eggs on the secondary branches and also 1t does not
lay any egg on the branches with a diameter of 1 cm or
lower. Ellenberger and Cameron (1977) examined the
distribution of Archips  semiferamus”  (Walker)
(Lep..Tortricidae) egg masses m 2 different hosts
(Quercus rubra, Q. coccinea) and found out that the pest
laid 67-80% of its eggs on the southern sections of the
thick middle branches. Tn addition, they reported that the
distribution and the number of the egg masses on the tree
vary depending on the population density and that the
number of the eggs decreases towards the branch tips.

Ulu (1983) stated that the tree sections preferred by
the pest to lay its eggs are especially the flat, smooth and
ground-facing points on the skin of the thick and thin
branches. The researcher reported that 26.9% of the egg
masses were laid on the trunk while the rest were laid on
the canopy. The results obtained from other studies
conducted in various countries and in different hosts
support the results of this study.

Ulu (1983) detected that 42% of the eggs laid on the
canopy were on the eastern part of the tree, 24.6% of the
eggs were laid on the southemn part of the tree; 17.3%
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were laid on the northern part and 16.1% were laid on the
western part of the tree. In a study conducted on the
A. semiferanus egg masses, Mumma and Zettle (1977)
reported that 35-50% of all eggs laid were on the parts
facing north- south. The results obtained by Ulu (1983)
are in line with those of this study. However the findings
of Mumma and Zettle (1977) are not in line with those of
this study. The reason 13 believed to lie m that the types
of two studies and the climates prevailing in the place
where the studies were conducted are different {rom each
other.

Al Niazee (1983) affirmed that the target period in the
fight against ELR should be 1st period (stages) larva
which has just come out of the egg (owerwintering). An
application of fight on the egg period or the 1st period
larva of ELR should cover all of the parts that are up to at
least 160 cm from the ground, considering the results of
this study. In addition, a more meticulous application
should be employed on the southern directions where
approximately 50% of the eggs are laid here. In a search
made in the literature, it was found out that Bacillus
thuringiensis applications can be used m the fight given
against the pest (Progar, 2000). The environmental harm
to be imposed by such a pesticide disinfection which will
be performed just before bud blooming would be at a
minimum level as there will not be any living thing around,
including parasitoids and the foreign and flowery
vegetation that constitute a food source for the
parasitoids.

In addition, m a survey study to be performed on ELR
in the reproduction period, it is necessary to count the
trees from ground up to at least 160 cm and to count
include the main and the secondary branches into this
section, considering the results of this study. In addition,
a survey study which will be performed as the number of
egg masses 18 statistically different mn terms of directions,
the survey should include four different directions of the
tree.

Most important egg parasitoid of A. rosanus is
Trichogramma  sp. (Hym.;  Trichogrammatide)
(Dolphin et al., 1972; Oncuer and Uzun, 1991; Bulut and
Kilincer, 1993). In a parasitoid release study on the egg
masses of ELR, the distribution of the egg masses over
the tree should be taken mto consideration. Accordingly,
performance of release especially on the main branches
and secondary branches at the height of 80-160 cm 1s
thought to increase the chance of success.
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