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Summary
Mature fallen fruit in five citrus (or-
ange) orchards in the Leeton–Yanco dis-
trict of the Murrumbidgee Irrigation
Area was sampled and examined for in-
festations of adult and larval nitidulids
from November 1992 to June 1994.
Four species ( Carpophilus ( Urophorus)
humeralis, C. davidsoni, C. hemipterus,
C. mutilatus) were found, with C. hu-
meralis dominant at all times. Greatest
numbers of C. humeralis occurred dur-
ing late summer–late autumn. C.
davidsoni was abundant in spring and
early summer while numbers of C.
hemipterus and C. mutilatus were gener-
ally low throughout the sampling period
with small peaks in spring and autumn.
Larvae were most abundant during
spring and autumn. All species were un-
common during winter and larvae were
absent. The potential impact of Carpo-
philus populations in citrus orchards
damaging nearby ripening stone fruit is
discussed.

Introduction
In southern Australia nitidulid beetles
(primarily Carpophilus spp.) are serious
pests of ripening stone fruit, particularly
apricots, peaches and nectarines (Gaven
1964, Hely et al. 1982). Beetles can enter
fruit by chewing through the skin usually
around the stem end or in sutures, al-
though they often enter at sites of me-
chanical damage. Rapid breakdown of
the fruit ensues, particularly in the pres-
ence of brown rot, Monilinia fructicola
(Wint.) Honey, which is often vectored by
Carpophilus spp. (Kable 1969). The impor-
tance of Carpophilus spp. has increased in
recent years, following a decline in insec-
ticide use in stone fruit orchards for key
pests such as the oriental fruit moth, Cydia
molesta Busck, which can now be control-
led using synthetic pheromones to dis-
rupt mating (Vickers et al. 1985). Current
control measures for Carpophilus beetles
are based on the use of broad-spectrum
insecticides applied near harvest which
have the potential to initiate outbreaks of
other pests such as mites and create
residues on harvested fruit. Research in
Australia and the United States has re-
cently shown considerable potential for
synthetic aggregation pheromones in

management of Carpophilus populations
(Bartelt et al. 1992, James et al. 1993, 1994).
However, a lot more information on the
biology and ecology of these pests in
stone fruit orchards and their surround-
ings is required before effective strategies
can be developed.

Fallen fruit in citrus orchards provides
a potentially important resource for
nitidulid beetles in the Murrumbidgee Ir-
rigation Area (MIA) of southern New
South Wales. Citrus is one of the major
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Figure 1. Mean number of adult C. humeralis, C. davidsoni, C. hemipterus
and C. mutilatus per fruit in fallen citrus sampled from five orchards in
the Leeton–Yanco district during October 1992–June 1994.

▲



104   Plant Protection Quarterly Vol.10(3)  1995

▲

▲

Materials and methods
Mature fallen fruit in five citrus orchards
(vars. Valencia and Navel orange) in the
Leeton–Yanco district of the MIA was
sampled and examined for infestations of
adult and larval nitidulids from Novem-
ber 1992 to June 1994. Fallen fruit was
present throughout the year with peaks in
spring and autumn. Valencia oranges
were sampled from August to April
and Navel oranges from May to July.

Sampling was conducted fortnightly with
10 fallen fruit selected randomly from
each orchard. Fruit showing signs of
breakdown, but not advanced decompo-
sition, were chosen. Fruit was stored in
individual plastic containers, transported
to the laboratory and dissected. Adult and
larval beetles were removed from fruit,
counted and adults identified to species
using the keys of Dobson (1954, 1964). No
attempt was made to identify the larvae
to species. Data were analysed using
analysis of variance and LSD procedures.

Results
The incidence and seasonal abundance of
nitidulid species did not vary signifi-
cantly between the orchards and data
were combined. Four species of
Carpophilus were found in fallen citrus
fruit (Carpophilus davidsoni Dobson,
C. hemipterus (L.), C. mutilatus Erichson
and C. (Urophorus) humeralis (F.)). Indi-
vidual fruit usually harboured more than
one species and often all four, but relative
abundance of the species differed consid-
erably (Figures 1 and 2). Over the whole
sampling period C. humeralis was signifi-
cantly more abundant (P<0.05) (mean ±
SE: 6.39 ± 1.7 per fruit) than C. davidsoni
(1.66 ± 0.4), C. hemipterus (0.76 ± 0.39) or
C. mutilatus (0.22 ± 0.08). C. humeralis was
always the dominant species with up to
220 adults found in single fruit during
April 1993. Numbers of this species
peaked during late summer–late autumn
in both years (Figures 1 and 2). The next
most abundant species was C. davidsoni
which approached the levels of
C. humeralis during October–December
1993. This species was most common dur-
ing spring and early summer (October–
December) in both years (Figures 1 and 2).
During the rest of the sampling period
numbers of C. davidsoni were low and
similar to those of C. hemipterus and
C. mutilatus. Numbers of C. hemipterus
rarely exceeded 1.5 adults per fruit and
peaked at 3.1 per fruit in May 1993. Great-
est numbers of this species occurred in
spring–early summer and late autumn
(April–May) (Figure 1). C. mutilatus was
even less abundant, occurring at a level of
less than 0.5 per fruit for most of the sam-
pling period and showing little seasonal
variation except for a short period of in-
creased abundance in April–May 1993
(Figure 1). All species occurred in low
numbers during winter (May–September)
(Figures 1 and 2). Larvae were most abun-
dant during spring and autumn and were
absent during winter (Figure 3).

Discussion
Fallen citrus fruit is clearly an important
resource for Carpophilus spp. in the MIA.
However, its importance as a host varies
according to species. The four species
found in fallen citrus fruit, C. hemipterus,
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Figure 2. Percentage of fallen citrus fruit infested with adult C. humeralis,
C. davidsoni, C. hemipterus and C. mutilatus sampled from five orchards in
the Leeton–Yanco district during October 1992–June 1994.

crops of the MIA interspersed with vine-
yards and stone fruit orchards. It is likely
that Carpophilus populations which de-
velop in citrus orchards invade stone fruit
orchards as fruit ripens. This study pro-
vides data on the fauna and seasonal
abundance of nitidulid populations in
fallen citrus fruit in the MIA during a two
year period.
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C. mutilatus, C. davidsoni and C. humeralis,
are all commonly trapped in MIA stone
fruit orchards using synthetic aggregation
pheromone-baited traps (James et al.
1993, 1994, Bartelt and James 1994). The
first three species (together or separately)
are considered to be the most damaging
species to ripening stone fruit in south-
eastern Australia (James et al. in press).
The pest status of C. humeralis in stone
fruit orchards is uncertain. Large
populations can occur in fallen stone fruit
but are relatively poorly represented in
pheromone-baited traps hung from tree
branches (James unpublished observa-
tion). Bartelt et al. (1994) showed greater
numbers of C. humeralis were caught
when traps were placed near to the
ground, indicating a reluctance to leave
this zone. In addition, C. humeralis is re-
ported mostly to be a pest of fruits which
ripen at or near ground level, for exam-
ple, pineapple (Schmidt 1935). It is there-
fore possible that this species is adapted
to utilization of fallen or ground fruits
and may have little impact on ripening
stone fruit. The dominance of C. humeralis
in fallen citrus fruit certainly supports this
idea and citrus may be the primary re-
source of this species in the MIA.

Carpophilus davidsoni was the second
most abundant species, due primarily to
the large numbers which occurred during
spring–summer 1993–94. C. hemipterus
and C. mutilatus were always present but
in relatively small numbers. C. davidsoni ,
C. hemipterus and C. mutilatus were abun-
dant in MIA stone fruit orchards during

spring–autumn 1992–93 as determined
by pheromone-trapping (James et al.
1994 and unpublished observation).
C. davidsoni dominated stone fruit
nitidulid populations in spring–early
summer 1993–94 (Bartelt and James 1994
and unpublished observation). It is likely
that the populations of these species in
fallen citrus fruit during spring, the only
widely available host resource at this
time, contribute significantly to the dis-
trict-wide populations which invade
stone fruit orchards during fruit ripening.
Carpophilus populations are most vulner-
able during spring because of limited host
resources, and this is indicated by
pheromone-trapping data which typi-
cally show a substantial reduction in bee-
tle numbers during late spring–early
summer (James et al. 1993, 1994, in press).
Few adults and no larvae were found dur-
ing June–July indicating that Carpophilus
spp. do not use fallen citrus fruit for
overwintering.

The removal of fallen citrus fruit, par-
ticularly on a district scale, would un-
doubtedly have an impact on Carpophilus
populations in the MIA. Population de-
velopment, particularly during spring,
would be inhibited thereby delaying or
even preventing the occurrence of eco-
nomically-damaging populations on rip-
ening stone fruit. This strategy would also
improve the prospects of using synthetic
aggregation pheromones to mass-trap
Carpophilus spp. (James et al. 1993, 1994).
The fact that Carpophilus spp. are not pests
of citrus will, unfortunately, mitigate

against a whole-hearted response from
citrus growers to remove fallen fruit from
their orchards.
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Figure 3. Abundance of nitidulid larvae in fallen citrus fruit sampled from
five orchards in the Leeton–Yanco district during October 1992–June 1994
and percentage of fruit infested.
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