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Summary

The attractiveness of a range of fermented fruit juices to Carpophilus spp. was examined in an apricot orchard in Northern
Victoria. Three major species, Carpophilus davidsoni Dobson, C. hemipterus (L.) and C. humeralis (L.) were trapped,
with the former dominant throughout most of the study period. Although variation in trap catch was high, Carpophilus
spp. were attracted to peach juice in significantly higher numbers than other food attractants tested including apple juice,

apricot juice, grapefruit juice and grapefruit pulp.
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INTRODUCTION

Carpophilus spp. are serious pests of ripening stone
fruit particularly apricots, peaches and nectarines in
southern Australia (James et al. 1995, James et al.
1997). Carpophilus davidsoni Dobson, C. mutilatus
Erichson and C. hemipterus (L.) cause the greatest
economic damage in ripening fruit. They are attracted
to and penetrate ripening fruit. This can result in
rapid fruit breakdown (Hely et al. 1982). Economic
losses can be severe and growers have reported
annual losses of up to 30% of the crop (Hossain et al.
2000). Carpophilus spp. also serve as mechanical
carriers of brown rot (Monilinia spp.), which
frequently develops at the sites of entry (Kable
1969). The smell from ripening or fermenting fruit
attracts Carpophilus spp. (Warner 1961, Obenauf et
al. 1976, Smilanick et al. 1978). Field traps based on
natural or synthetic fruit baits were used to monitor
Carpophilus spp. populations in the USA. However,
poisoned fermenting fruit baits were not able to out-
compete naturally ripening figs (Smilanick 1979).
James et al. (1998) demonstrated that fermented
apple juice was an effective co-attractant for
pheromone trapping of Carpophilus spp. because it
retained its efficacy for at least two weeks. In a
subsequent study, Hossain et al. (1999) demonstrated
that fermented apple juice alone could be used to
monitor the Carpophilus spp. population in stone
fruit orchards. Monitoring of Carpophilus spp.
populations in stone fruit orchards can give critical
information for making control decisions. A good
pest monitoring program will keep track of pest
populations as the season progresses. A reliable and
effective monitoring system is an important part of a
good pest management program.

In previous studies, food attractants and/or co-
attractants were not comprised of peach or apricot

juices, although these hosts are preferred in the field.
Juices from preferred host plants might be more
attractive than fermented apple juice.

This paper examines the relative effectiveness of
fermented apple, peach, apricot and grapefruit juices
and the fermented pulp of grapefruit in attracting
Carpophilus spp. in the field.

MATERIALS AND METHODS

A 2 ha apricot orchard in Lancaster, northern
Victoria, Australia with a previous history of high
levels of damage due to Carpophilus spp., was
selected as the experimental site. Apple, peach,
apricot and grapefruit juices and the pulp of
grapefruit were fermented with yeast and their
attractiveness to Carpophilus spp. compared.

Commercially available juices were used as they are
readily available to growers or consultants who
would service the traps. For each trap 0.5 g of dried
yeast (Tandaco, Cerberbos Foods) was dissolved in
100 mL of juice before the addition of 5 g of
polyacrylamide granules (Water Wise, Arthur Yates
& Co. Ltd., Milperra, New South Wales). Granules
were not used with grapefruit pulp but 0.5 g of yeast
was added to ferment the fruit pulp. One hundred mL
of food attractant was placed into a 250 mL plastic
container covered with netting to prevent
Carpophilus spp. having direct contact with the
attractant which was replaced weekly. The plastic
containers filled with the food attractants were placed
into Magnet™ funnel traps (23 cm x 17 cm). Each of
the five food attractants were replicated five times
and then placed throughout the orchard. The trap
position in the orchard was chosen using a random
number generator to select a row and a tree within
that row. A small piece of dichlorvos impregnated
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plastic strip, approximately 1 cm? was added to each
trap to kill any Carpophilus spp. that entered the trap.
Each week for 13 weeks from October to January, the
Carpophilus spp. were removed and identified to
species using the keys of Dobson (1954, 1964). The
results were used to estimate species composition.

Total weekly counts of C. davidsoni and C.
hemipterus were In-transformed and analysed using a
generalised linear model with normal errors (Genstat
Committee 2002). In this model ‘week’ and ‘food
attractant’ were included as fixed effects. For C.
davidsoni the analysis was performed separately for
the ‘green fruit period’, ‘ripening fruit period’ and
‘post-harvest period’. For C. hemipterus only one
analysis was performed over the whole period due to
low catches. Carpophilus humeralis was caught in
very low numbers and therefore the results were not
suitable for statistical analysis. One of the peach juice
traps consistently caught substantially higher
numbers of Carpophilus spp. and so data from this
outlier trap were removed prior to statistical analysis.
All data were analysed using Genstat 6 for Windows,
6" edition (Genstat Committee 2002).

RESULTS

C. davidsoni, C. hemipterus and C. humeralis were
trapped. However, C. humeralis was trapped
infrequently and in very low numbers and therefore
was not considered further. Throughout the
experimental period C. davidsoni was dominant
(>90%) with trap catches ranging from 0-1115
beetles per trap. Weekly mean trap catches for the
five food attractants are presented in Table 1.

Carpophilus davidsoni

Counts of C. davidsoni for the week of 2" November
2000 were not included because they were very low.
When C. davidsoni counts were restricted to the
weeks before the apricots began to colour (green fruit
period), fermented peach juice attracted significantly
(P<0.01) more C. davidsoni than all other food
attractants apart from fermented apricot juice
(P=0.106). There were no significant differences in
numbers caught among the four other attractants.

From the time when the apricots on the tree were
starting to colour (ripening fruit period), fermented
peach juice baited traps had significantly (P<0.05)
greater catches than the other co-attractants except
for apple juice (P=0.06). Fermented apple juice and
fermented apricot juice attracted significantly higher
numbers than grapefruit juice (P<0.05).

After harvest (post-harvest period), traps with
fermented peach juice caught significantly more than
all other attractants (P<0.05). Also after harvest,
fermented apricot juice and fermented apple juice
caught significantly more C. davidsoni than
fermented grapefruit juice and fermented grapefruit
pulp (P<0.05).

Carpophilus hemipterus

The greatest numbers of C. hemipterus were trapped
in the first three weeks of monitoring. Fermented
peach juice and fermented apricot juice were the
most attractive co-attractants but C. hemipterus did
not exhibit a preference (P=0.95). Fermented peach
juice caught significantly (P<0.05) more C.
hemipterus than fermented grapefruit juice and
fermented apple juice. Fermented apricot juice
caught significantly more (P<0.01) C. hemipterus
than fermented apple juice and fermented grapefruit
juice (P<0.05). Weekly mean catches are presented in
Table 1.

Fermented peach juice was the most effective food
attractant for both of the economically important
Carpophilus  species- C. davidsoni and C.
hemipterus. When data for all trap types were
combined C. davidsoni catches were significantly
higher (P<0.05) during fruit colour and harvest time.

DISCUSSION

Traps baited with peach juice consistently caught
more C. davidsoni than traps with fermented apple
juice or any other food type. Apple juice has been
used in Australia as a standard monitoring tool for
Carpophilus spp. (Hossain et al. 2000, James et al.
2000) but our results suggested that fermented peach
juice might be more effective. This may also be true
for C. hemipterus, but C. hemipterus numbers were
low throughout the study period. James et al. (2000)
reported that C. davidsoni is the dominant species in
most of the Australian stone fruit growing regions,
including northern Victoria.

Smilanick et al. (1978) found most Carpophilus spp.
in commercially grown fig orchards had a wide range
of hosts and were found to respond to a similarly
wide range of host volatiles. However they concluded
that Carpophilus spp. responded to a restricted
number of “principal attractants” that are common to
most of the hosts. These were acetaldehyde, ethyl
acetate and ethyl alcohol. Jennings (1977) suggested
that these three compounds were probably products
of fruit fermentation.
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Table 1. Mean weekly catches of Carpophilus hemipterus and Carpophilus davidsoni in traps baited with five food attractants.

Fermented
food
attractant

C. hemipterus

C. davidsoni

C. davidsoni C. davidsoni

Fruit ripening stage

Whole period Green fruit period  Ripening fruit period  Post-harvest period
tt b-t? t b-t t b-t t b-t
Apple juice 2.82 16.81°% 4.92 137° 5.96 386.06™ 5.91 367.97°
Apricot 3.87 48.14° 5.26 191.91% 5.92 370.55° 5.84 344.12°
juice
Grapefruit 3.24 25.56% 4.89 132.29° 5.59 266.67% 5.38 215.94°
pulp
Grapefruit 3.04 20.93* 4.81 122.61° 5.46 234,63 5.32 204.59
juice
Peach juice 3.90 49.3 5.70 300.07° 6.38 589.34° 6.34 567.36°

In scale

2 Back-transformed mean. Means followed by the same letter were not significantly different from each other.

Commercially available fruit juices were used in this
experiment. Their components and concentration will
vary due to differences in juice production. This
variation in juice may influence its attractiveness to
Carpophilus spp.. Differences in concentration also
affect the consistency of the juice. For example, the
fermented apricot juice became very thick and sticky
by the end of the week. This change may affect its
volatility and therefore it’s effectiveness if traps are
changed at greater intervals than once a week.

In past studies Carpophilus spp. catches in food-
based baits decreased as the season progressed and
the fruit ripened. This may be because competition
from alternative suitable hosts such as ripening figs
reduces trap effectiveness (Simmons et al. 1931,
Smilanick and Ehler 1976, Smilanick 1979).
Contrary to this work, higher numbers of
Carpophilus spp. were captured in the fermented
juice/pulp baited traps during the ripening fruit
period than in the green fruit period (Table 1). The
higher catch may reflect Carpophilus spp. population
build up rather than any increase in the attractiveness
of the bait.

During 2000-01 season, fermented peach juice was
used as co-attractant with rotting fruit sprayed with
an insecticide and pheromones for the mass trapping
of Carpophilus beetles. Fermented peach juice could

also be used early in the season as an attractant when
ripe fruit is difficult to obtain.

We are currently testing a blend of active
components of fermenting peach juice. This may give
more consistent results than the natural product
because it will not have other by-products of
decomposition present.
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