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Factors affecting feeding site preferences of lightbrown apple moth,
Epiphyas postvittana (Lepidoptera: Tortricidae),
on apple trees in New Zealand
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Abstract The infestation of apple (Malus
domestica) trees by Epiphyas postvittana (Walker)
larvae was studied over 3 years. Fresh damage to
leaves increased progressively during the season,
although in Nelson it declined in April. Fruit dam-
age was first detected in December and increased
throughout the season. The incidence of fruit dam-
age was most strongly correlated with the surface
area of fruit. Single leaves were the preferred feed-
ing site for larvae on terminal shoots, although when
whole branches were examined, most shelters oc-
curred between two leaves. Feeding sites on fruit
predominantly involved contact with a leaf or an-
other apple. A field experiment examined the influ-
ence of physical contact and fruit maturation on
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leafroller damage. E. postvittana larvae were offered
a choice of feeding sites involving leaves and three
types of "apple"; namely untreated apples, apples
treated with chlorethephon to promote ripening, and
plastic balls. There was 16% more damage on treated
compared with untreated fruit, but similar levels of
damage to leaves touching the three types of apple.
Although riper fruit were more attractive to E.
postvittana larvae, their preference for physical con-
tact had a greater influence on the selection of feed-
ing sites. The increase in fruit damage over time was
mainly due to the increasing extent of contact be-
tween leaves and other fruit as the apples enlarged.
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INTRODUCTION

Leafrollers (Lepidoptera: Tortricidae) are serious
pests of tree fruits, vine, berry, and to a lesser extent
forestry, vegetable, and flower crops (Wearing et al.
1991). Leafroller larvae feed on leaves and the
surface of fruit, typically by webbing a leaf to a fruit
to create a protected shelter. This causes unsightly
blemishes on fruit that can lead to rots developing.
The presence of larvae is also a quarantine problem
on export crops. On pipfruit and stonefruit, Wearing
etal. (1991) lists five main pest-species of leafroller
in New Zealand, plus another three species of lesser
importance. The most widespread species is Epi-
phyas postvittana (Walker) (lightbrown apple moth)
which originated from Australia. The other primary
pests are two species in each of the genera Ctenop-
seustis (brownheaded leafroller) and Planotortrix
(greenheaded leafroller), which are indigenous to
New Zealand.

Several factors are likely to determine how
leafroller larvae utilise apple {Malus domestica) trees
during the year and how this affects damage to crops.
For example, physiological and physical changes to
the fruit are likely to be important. Surface feeding
tortricids are thigmotactic and spin silken shelters
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Fig. 1 Seasonal changes in mean percentage of fresh leafroller damage and number of larvae on terminal shoots and
fruit clusters on apple (Malus domestica) trees in A, Nelson and B, Hawke's Bay, New Zealand. Damage is shown in
relation to fruit development (diameter and Brix). Error bars are the SEM.
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between convenient surfaces (Benz 1991), from
which they venture out to feed nearby. The extent
of physical contact between adjacent surfaces is
therefore likely to influence the selection of shelter
site. Leafroller larvae also respond to plant volatiles,
including those given off by apple leaves and ripen-
ing fruit (Suckling & Ioriatti 1996; Harris et al.
1999). Maturing fruit may therefore become increas-
ingly attractive. Another factor affecting crop dam-
age is the seasonal activity of leafroller populations.
In New Zealand, leafrollers have 2-A generations per
year depending on latitude (Wearing et al. 1991) and
populations typically increase with each successive
generation during the growing season (Suckling et
al. 1998).

The objectives of this study were to measure
seasonal changes in leafroller damage to apple shoots
and fruit, record the feeding site preferences of larvae
on apple trees and to determine what factors affect
damage to fruit. We also report on a field experiment
to determine if fruit maturity or physical factors had

the greater influence on the choice of feeding sites
involving fruit.

METHODS

Larval infestation on trees
Seasonal changes

Seasonal changes in the infestation rate of shoots and
fruit were measured on two apple cultivars in each
of two regions. Cultivars with a range of maturity
dates were chosen to examine whether the timing of
changes in larval behaviour were influenced by crop
phenology. In Nelson, a mature block of 'Sturmer'
was studied in 1993/94 and 1994/95, and a mature
block of 'Granny Smith' in 1995/96. Both blocks
received a conventional fungicide programme, but
no insecticides. In Hawke's Bay, a block of 4-year-
old 'Royal Gala' and 'Fuji' trees was studied in
1994/95. These trees received copper and sulphur
fungicides but no insecticides during the study. All


