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BACKGROUND

The guava moth, Coscinoptycha improbana Meyrick (Lepidoptera: Carposindae), was
first found in Kaitaia in May 1997. The insect is a native of Australia where it is
commonly seen in autumn feeding on the flesh of ripening guava fruit (Hely et al. 1983).
MAF suggests that guava moth arrived in New Zealand between 1995-97 after being
blown across the Tasman during favourable winds that also saw several other new
Australian species arriving. Another possibility is that guava moth arrived in coastal
Northland in infested fruit from a trans-tasman yacht (MAF pers. comm. 2002).

Apart from a preliminary survey conducted by MAF, the only other research on guava
moth has been carried out by HortResearch and includes the following projects: an
assessment of the potential geographical range of guava moth in New Zealand, and the
development of a pheromone for guava moth. This review aims to collate all the current
information relevant to guava moth, and suggests future research directions for the
management of this insect in New Zealand.

HISTORY IN NEW ZEALAND

Guava moth has been present in Northland anecdotally since 1997, infesting a wide range
of fruit in the Kaitaia, Ahipara and Sweetwater areas. Larvae collected from mandarins in
Ahipara, near Kaitaia, were submitted to MAF for identification in June 1999. Following
their identification in August, MAF entomologists went to Kaitaia to determine the extent
of the infestation. Guava moth was found along a 15km transect from Ahipara to Kaitaia.
Further survey work was undertaken by MAF and Jenny Dymock (contracted by the NZ
Citrus Industry) to determine its full distribution. A guava moth infestation of peaches in
Mangonui (Doubtless Bay) was confirmed by MAF and the survey showed a population
in Kerikeri (Stephenson 2001). Following an extensive search no evidence of guava
moth was found in Whangarei (Dymock 2001).

In early 2001 MAF issued this statement:

“...Preliminary investigations have now been completed and MAF will not initiate any
official control action against this pest or conduct research on it...”

MAF’s decision was based on:
“..The guava moth’s known distribution, which covers approximately 1,000 km’ in

Northland, its low international profile and that the most likely entry into New Zealand
was through wind-blown transtasman dispersal...”

GEOGRAPHICAL RANGE

The following distribution records from MAF for guava moth in Northland are based on
confirmed identifications where adults have been reared from larvae found in fruit.
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It was not found in a survey of feijoa from 49 sites in Whangarei in April 2000. Two
possible collections of guava moth from Papakura and Kaukapakapa in Auckland have
since been identified by Landcare Research as Plodia interpunctella (Indian meal moth)
and a Tortricid — probably Ctenopseustis obliqguana (brown headed leafroller)
respectively.

In Australia guava moth can be found from Eungella in Queensland down through New
South Wales, Victoria and Tasmania (Ted Edwards (CSIRO), pers. comm. 2002;
Common 1990). Guava moth also occurs on Norfolk Island.

POTENTIAL SPREAD OF GUAVA MOTH IN NEW ZEALAND

Expert software systems such as CLIMEX can be used to forecast pest and disease
population dynamics using climate based risk forecasting (Dobesberger 2000). CLIMEX
(CSIRO 1999) uses local climatic information from places where guava moth is found
overseas, to identify locations in New Zealand with similar climatic conditions, and
hence the possibility of establishment of guava moth.

Climatic information was used from (or near) 13 locations in New South Wales and
Queensland, Australia, where guava moth has been found (Ted Edwards, pers. comm.,
2002). Exact location data is not held by CSIRO for Victoria and Tasmania so these
were not included. CLIMEX was loaded with meteorological data compiled from 286
New Zealand locations (Anonymous 1983) by Dr Susan Worner (Lincoln University). A
“Match Climates” function in the CLIMEX software then compared the Australian and
New Zealand databases, using five parameters: minimum and maximum temperature,
rainfall amount and pattern, and relative humidity (9 am, 3 pm). Each of these
parameters has its own specific match index (e.g. Maximum Temperature Match Index
and so on). The level of similarity between locations is given by the overall “Match
Index” which is the result of a formula using the product of the five component match
indices described above, with a software set default value of 50 (0-100, with 100 as best
match) (Sutherst et al. 1999).

A Climate Match between selected Australian locations where guava moth is present, and
all New Zealand locations, is shown in Figures la-d. In order for a New Zealand location
to be matched, it had to be similar in overall climate conditions to at least 75% of the
overseas locations where guava moth has been found. A Match Index of 50 (Figure 1a)
shows many locations in the colder areas of the North Island (e.g. Taupo, Taranaki,
inland Hawke’s Bay, Wanganui, Wairarapa, Wellington) and South Island (Nelson,



Kaikoura, Mid Canterbury) that match the Australian locations. Guava moth is a
temperate to sub-tropical species, and therefore a Match Index of 50 may depict an
overestimation of the potential range of guava moth. The Match Index value of 60
(Figure Ic) agrees with the current known distribution of guava moth in Northland, and
predicts suitable climates for guava moth establishment in the Auckland, north Waikato,
Coromandel and Bay of Plenty areas as well as some parts of Gisborne, Wanganui,
Wellington and the Wairarapa. However, it is possible that guava moth could establish in
slightly colder locations in New Zealand since it is also found in Victoria and Tasmania.
Given that location data was not included from Tasmania and Victoria Figure 1c may be
an underestimation of the potential range. A Match Index of 55 (Figure 1b) is likely to be
the most appropriate indication of the potential range of guava moth in New Zealand.
Therefore, given the right conditions and availability of host plants, it is likely that guava
moth could establish in the warmer coastal regions of the North Island and possibly the
warmer northern areas of the South Island of New Zealand.

CURRENT NEW ZEALAND HOST PLANT LIST

The confirmed New Zealand host plant records for guava moth are shown in Table 1.
For all records adults have been reared from larvae (Figure 3) found in fruit. All voucher
specimens are held at Lincoln National Plant Pest Reference Laboratory.

Table 1. Host plants in New Zealand for guava moth.

Common Name Scientific Name Family Confirmation
Guava Psidium guajava Mpyrtaceae MAF
Feijoa Acca sellowiana Myrtaceae MAF
Macadamia Macadamia integrifolia Proteaceae MAF
Loquat Eriobotyra japonica Rosaceae MAF
Plum Prunus domestica Rosaceae MAF
Peach Prunus persicae Rosaceae MAF
Nashi Pear Pyrus pyrifolia Rosaceae MAF
Mandarin Citrus unshiu Rutaceae MAF
Lemon Citrus limon Rutaceae MAF

In addition, Maurice O’Donnell (MAF, Lincoln) suggested that orange and grapefruit are
likely hosts as larvae were collected from these fruit (no adults emerged to confirm the
identification).

Suitable hosts are available in Northland for year-round development of the larvae in
ripening fruit. In addition to citrus (lemon and mandarin; Figure 4) hosts include loquats
in spring; plums in early summer; peaches, nashi and macadamia (Figure’s 5&6) in
summer and autumn; feijoa in autumn; and guava in autumn and winter;

Some reports of possible guava moth damage to apples have been discounted by MAF
who have identified the causal agent to be apple green crinkle virus.



AUSTRALIA HOST PLANT LIST

The larvae of guava moth bore into the fruits of both native and introduced plants in
Australia. The only available host records from Australia are in Table 2.

Table 2. Host plants for guava moth in Australia.

Common Name Scientific Name Family Confirmation

Red Olive Plum Cassine australis Celastraceae Common, 1990

White cherry, Crab apple | Schizomeria ovata Cunoniaceae Common, 1990

Citrus Citrus sp. Rutaceae Common, 1990

Guava Psidium sp. Myrtaceae Common, 1990

Feijoa Acca sellowiana Mpyrtaceae Common, 1990
GUAVA MOTH BIOLOGY

In the Far North breeding is continuous throughout the year with sufficient hosts
available to sustain the population year round (Dymock 2001). First to third/fourth instar
larvae are found inside ripening fruit while the fruit is still on the tree. It is not known
where its eggs are laid (to date no eggs have been found in the wild), however, reared
moths have been observed to oviposit in cracks on the surface and joins on macadamia
nuts (Figure 7). In fruit such as loquat, macadamia and peach, larvae are found feeding
inside the kernel. Larvae leave the fruit through an exit hole (about 3mm diameter) to
pupate when the fruit has fallen to the ground. It is likely that there are 4-5 larval stages.
It is not known whether the guava moth pupates in the litter layer or in the soil, and if the
latter at what depth. In the laboratory, guava moth will readily construct pupal cases from
untreated sawdust particles which are loosely "glued" together. HortResearch scientists
have recently (April 2002) had success in rearing late stage (3-4" instar) larvae on an
artificial diet through to adult emergence.

DIAGNOSIS OF ADULT GUAVA MOTHS

“...Similar to some endemic carposinids of the genus Heterocrossa. The male can be
distinguished from these by the raised tuft of silky white scales towards the base of the
forewing. The female may be distinguished from similar pale species such as H. philpotti
(Dugdale) and H. gonosemana (Meyrick) by the dark marking that runs across the
forewing about 1/3 of the distance from the top; this is almost vertical in C. improbana,
but oblique to L-shaped in the Heterocrossa species...” (Hoare 2001) (Figure 2).

RELATED SPECIES

Guava moth is from the family Carposinidae that belongs to the Lepidoptera (moths and
butterflies). This family has a worldwide distribution, consists of about 200 described
species and is well represented in Australia, New Guinea, New Zealand and Hawaii.



The adults of the Carposinidae are nocturnal, resting on tree trunks during the day and are
attracted to lights at night. All known larval stages feed internally, boring into soft and
woody fruits, flower buds and spikes, bark and galls. Some species lay their eggs
individually on the outside of the fruit or on seed capsules.

Of the 200 described species of Carposinidae only two are considered serious pests.
Carposina sasakii (Carposina niponensis), is a pest in Asia on a range of fruit and
Heterocrossa rubophaga is a pest in New Zealand on raspberries and blackberries (Table
3).

Table 3. Pest Species Related to Guava Moth

Pest species Geographical range Host plants

Carposina sasakii Japan, Korea, China Peach, apple, plum, jujube
(Carposina niponensis) and nectarine

(peach fruit moth)

Heterocrossa rubophaga | New Zealand Raspberry, blackberry
(raspberry bud moth)

CONTROL OF RELATED PESTS

Japanese researchers have proved mating disruption of C. sasakii (C. niponensis) to be an
effective control technique in apple orchards (Oku 1993) since C. sasakii (C. niponensis)
appears to undergo repeated copulations during the ovipositional period (Ohira 1989).
Removal of fallen fruit is also important for control of C. sasakii (C. niponensis) (Huan et
al. 1987). Dispersal of C. sasakii (C. niponensis) has been researched in China, where
they found that marked adults dispersed randomly in an orchard, with 80% of them
dispersing to within a radius of 100 m. The furthest distance an adult dispersed was 225
m.

PHEROMONE DEVELOPMENT

Max Suckling and Andy Gibb (HortResearch, Lincoln) have identified and formulated
the pheromone to attract male guava moths in their government funded biosecurity
programme (Gibb ef al. In prep.). This pheromone has been successfully field-tested for
efficacy in attracting male moths and is available for further research or for sale to the
public through the usual stockists of pheromone based products (e.g. grower supplies
stores).

FUTURE RESEARCH DIRECTIONS

Because of its non-pest status in Australia, very little research has been carried out on
guava moth. As a consequence, little is known about its life cycle, possible predators or
parasites, and its potential range of host plants.



The following is a list of research topics that need to be addressed in order to provide
control measures for guava moth:

1.

Development of a larval identification key.
This will allow suspected guava moth larval interceptions to be rapidly identified.

Determination of the full host plant range of guava moth in New Zealand
including both commercially grown crops and native fruits.

Guava moth has already extended its recorded Australian host plant range into
two new plant families (Proteaceae and Rosaceae) in New Zealand. This research
would aim at positively identifying all the commercial fruit crops in New Zealand
that may be at risk of attack by guava moth and quantifying that risk. There is
also concern that native fruit producing trees may be susceptible guava moth
attack.

Research on the biology of guava moth.

Before we can investigate potential control options for guava moth we need to
investigate its life cycle and seasonal phenology. Control strategies can then be
targeted at its most vulnerable life stage. This research will need to be carried out
over several years and sections of it may be covered with government funding

from July 2002.

Distribution.

Guava moth has the potential to extend its geographical range. Research to
monitor its spread will allow early warning of the pest into new regions.

Pheromone based mating disruption.

This technique has been successfully used in Japan against a close relative to
guava moth. It is likely that mating disruption will need to be crop specific.

The instigation of a biological control programme (6-8 years).

This will involve investigating any current predators or parasites of guava moth in
New Zealand and then reviewing biological control of guava moth in Australia. It
is likely that guava moth is not a pest in Australia due to the effects of one or
several biological control agents.
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