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An oviposition trap to collect immatures of
coprophagous moth flies (Diptera: Psychodidae)

DAYANA A. LIMA, DANILO P. CORDEIRO & ELIZABETH FRANKLIN

Abstract: Larvae of Psychodidae develop inavariety of breeding sites, including vertebrate
feces. As searching for the larvae can be an extremely difficult task, immatures of many
species are little known, with descriptions of coprophagous moth flies all from outside
the Neotropics. In an attempt to mitigate this challenge, we tested an oviposition trap
using cattle dung as attractant, measured the efficiency and specificity of the traps
and the most efficient period of exposition in the field. With 60 traps installed in one
fragment of ombrophilous forest, 344 immatures were collected, distributed in four
species of Psychoda and one of Feuerborniella. Psychodidae accounted for 75% of the
collected Diptera. The high specificity of the trap to Psychodidae contrasts with other
studies on coprophagous fauna where they appear in low abundance. Based on the
metrics in this study, the most efficient period of trapping exposition was between five
to eight days, but the difference was not significant probably due to the high number of
zero observations among the traps. Many questions pertaining to coprophagous moth
flies remain unanswered. Further research is needed to improve trapping efficiency,
elucidate the effects of attractants and determine how environmental factors influence

the attractiveness of bait.
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INTRODUCTION

Larvae of Psychodidae can be found in a
variety of breeding sites like soil, rotting wood,
decaying organic material, moss carpets, fresh
water streams, shallow rivers and phytotelmata
(Wagner & Ibanez-Bernal 2009). The immature
stages of many moth flies remain undescribed
or poorly known mainly in the Neotropics. This
is due in part to the difficulty of finding their
natural breeding sites, as well as challenges
involved with rearing psychodids in the
laboratory (Ward 1972, Omad et al. 2013).
Coprophagous larvae of Psychodidae have
been found in vertebrate feces, although this
habit seems to be restricted to few genera and
species of Psychodini (Wagner 1997). Knowledge

regarding immatures of coprophagous
Psychodidae is incipient, with larvae described
for only a few Psychoda species from the United
Kingdom (Satchell 1947) and New Zealand
(Goldson 1977). Despite the fact that moth
flies are frequently reported in studies with
coprophagous fauna (Valiela 1974, Cervenka &
Moon 1991, Macedo et al. 2001), they are usually
recorded in low abundance when compared to
other taxa inhabiting fecal masses.

Effective monitoring is necessary to manage
moth flies, but suitable attractants and the
time of exposition in the field are still being
identified. In the interest of overcoming barriers
to improving our knowledge of coprophagous
moth flies, we describe the attractiveness
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and efficiency of an oviposition trap to collect
immatures of coprophagous moth flies (Diptera:
Psychodidae) and test the period of trap activity
in the field.

MATERIALS AND METHODS
Areas of study

The study was performed at Reserva Ducke,
located on the limits of Manaus, Brazil (3°05'S,
60°00'W) and with an area 0of 10,000 hectares (100
km?2) of dense ombrophilous tropical rain forest
relatively undisturbed, which has topographic
and edaphic variations typical of many areas in
central Amazonia. There are approximately 1,200
species of trees (Costa et al. 2009) with a canopy
height of 30-37 m, and some emergent reaching
40-45 m (Ribeiro et al. 1999).

Trap

The oviposition trap was constructed with one
black plate (to accommodate the attractive
material), the superior 1/3 of one 2.5 L pet
bottle painted with black ink (to protect the
material from rain and larger animals) and one
transparent 0.5 L pet bottle (to collect adults)
(Figure 1). The plate holding the attractive
material was linked by wires to the superior
1/3 of the larger bottle, leaving a passageway
approximately 1 cm wide. This structure was
coupled with the small transparent bottle by a
trimmed 1.5 mL microvial, allowing the transit of
adults to the transparent bottle. A hook was fixed
onthe top of the trap, which was then suspended
by a string. On each trap, approximately 1.5 cm’
of cattle dung (Bos taurus Linnaeus, 1758) was
used as an oviposition site.

The cattle dung was collected on the
municipality of “Careiro da Varzea”, 29 km from
Manaus, right after expelled by the animal, kept
on a sealed vessel to avoid colonization by
insects and transported to the experiment site in
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Figure 1. (a) Oviposition trap for the capture of
coprophagous moth flies. (b) Trap placed in the field.

approximately four hours. Thus, trap exposition
period is equivalent to the decomposition
period of the feces, as they were collected on
the same day of the experiment setup.

At Reserva Ducke, 30 traps were installed
from 15 to 25 of October and from 9 to 19 of
December 2016. At each 24 h three traps were
randomly selected and taken to the laboratory
in Manaus for later sorting and identification. All
traps were suspended approximately 50 cm from
the ground and 100 m distant from each other,
nine following a trail on the side of a stream
called Igarapé Barro Branco, and 21 following a
trail that is at least 50 m distant from the stream.

In the laboratory in Manaus, the collected
material was kept on a vessel sealed with plastic
film for three days to allow eclosion of larvae
in the case of oviposition by moth flies. After
three days, the fecal mass was inspected on a
stereoscopic scope, and the living immatures
were individualized until adult stage for species
identification. Adults, dead larvae, pupae, and
exuviae of larvae and pupae were preserved
in 70% ethanol. Species were identified by the
emerged adults, using key of Cordeiro et al.
(2011) and original descriptions (Edwards 1928,
Quate 1996, Bravo et al. 2006 and Cordeiro et al.
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2011). All voucher material is deposited at the
Entomological Collection of INPA. To evaluate
the correlation between the period of trap
exposition and Psychodidae abundance we
estimated the Pearson correlation coefficient.

RESULTS AND DISCUSSION

From the 60 installed traps, we obtained 460
immature individuals belonging to Diptera.
Psychodidae reached the abundance of 75.8%
of the collected Diptera. Five Psychodini species
were collected (Table 1): Psychoda litotes
Quate, 1996, Psychoda savaiiensis Edwards,
1928, Psychoda atlantica Cordeiro et al. 2017,
Psychoda serraorobonensis Bravo et al. 2006
and Feuerborniella sp.

Among the 60 traps, 16 presented
Psychodidae immatures, taken between the
exposition period of 72-240 h (3-10 days) (Figure
2). None of the traps with an exposition period
inferior to 72 h were positive for Psychodidae.
Although 74.7% of the Psychodidae were
collected on traps exposed for five to eight
days, the difference was not significant (Pearson
r = 0.518; p = 0.125), probably because of a
high number of zero observations among the
traps (Figure 2). A higher proportion of positive
observations were recorded when comparing
traps installed on the margin of the water
stream with traps installed far from the stream
(50% and 16.7%, respectively).

The trap was also designed to collect adults,
but it failed on this purpose as no insect’s adult
was collected in the superior part of the trap.
For future studies we suggest the trap can be
simplified, excluding the superior transparent
bottle designed to collect adults.

The efficiency of the oviposition trap to
collect moth flies in detriment of other Diptera,
contrasts with other studies with coprophagous
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Table I. Diversity of moth flies collected with
oviposition traps in 2016.

October = December
Psychoda litotes 50 198
Feuerborniella sp. 4 0
Psychoda atlantica 0 25
Psychoda savaiiensis 0 17
Psychoda serraorobonensis 0 13
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Figure 2. Total abundance of Psychodidae adults
collected during October and December 2016

on 60 oviposition traps in relation to the fecal
decomposition period (days of exposition).

fauna. On a survey carried out in a cattle
farm of “Campinas” municipality in Sao Paulo
State, immature Psychodidae abundance in
cattle dung was only 018% (M.M.G. Amaral,
unpublished). On that study, immatures of
Psychodidae were also not found in cattle dung
plates exposed by only 24 h. Collecting adults
and larvae associated to cattle dungs at a cattle
farm in Malaysia, Chin et al. (2010) recorded an
abundance of 5.2% Psychodidae in relation to
the total Diptera. In these two previous studies,
insects were collected on cattle droppings,
which attract many other flies in larger density,
mainly Sepsidae and Muscidae.

This experiment brings to light the
attractiveness of adults of Psychodidae species
for cattle dung, with no previous biological
data on the literature. The trap showed a
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high specificity in collecting the immatures of
Psychodidae. However, further studies using this
trap are necessary to test the best location and
optimal time of exposition in the field in order to
collect a representative part of the community.
The amount and type of substrate should be
tested to optimize the attractiveness of the
trap. Together, these elements can improve the
efficiency of studies of moth flies, facilitate the
acquisition of specimens for both taxonomic
and ecological investigations, and save time and
cost in environmental assessment.
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