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ABSTRACT. Fruit flies cause economic yield losses in fruit production through direct
.i.unage to fruits. They also limit export market opportunities through the imposition of strict
_:~larantineregulations by importing countries. This study was conducted in lkwuano Local
~rowrnment Area (LOA) of Abia State, Nigeria to determine the incidence ofthe new invasive
.ruit fly, Bactrocera invadens, on Citrus. Adult B. invadcns were monitored in four randomly
Selected locations (Oboro, Ibere, Ariam, and Oloko) in the LOA using Lynfield traps baited with
»ara-pheromone (Methyl eugenol) or synthetic food bait (Nulure). Mass trapping showed the
presence of the new fruit fly in the study area. Oboro had a significantly (P< 0.05) higher mean
number of trapped B. invadens (82.7) than other locations. The results indicate the possibility of
using para-pheromone for mass trapping the fruit fly to reduce infestation on Citrus plants.

INTRODUCTION

In Africa, fruit production and export are
important sources of income with export
mainly targeted at large markets in Europe
and Middle East (Ekesi and Billah. 2006).
Worldwide production of Citrus is now
estimated at 85 million tonnes, out of which
about 8.3 million comes from Africa
(Romain, 2001). In Nigeria, several species
of Citrus are cultivated by small-holder
farmers for diverse nutritional, medicinal,
and industrial uses, and for the much needed
cash earnings from domestic and export
markets (Umeh et al., 2008). Citrus fruits are
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consumed fresh or processed into orange juice
which can be packaged without being
pasteurized or concentrated by evaporating
water and frozen (Paul, 1995; Waterman,
1993),

Citrus is a good source of vitamins A and
C, fat, and protein. It is also a good source of
iron, phosphorous, sodium, and potassium. It
is high in calories and low in fibre content.
Citrus flavonoids have potential antioxidant
(preventing aging), anti-carcinogen, anti-viral
and anti-inflammatory activities; they also
have cholesterol-lowering ability, Pink
grapefruit contains hycopene and beta-
carotene, Hycopene has been shown to
contribute to a significant reduction in
prostrate and mammary cancer risk (Berhow.
2000). Oil extracted from Citrus peels are
used in the food industry to give flavour to
foods and drinks, It is also used by
pharmaceutical industry in production of
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medicines. soaps. perfumes. and other
cosmetics. as well as for waterless cleaning of
engine and home products (Berhow. 2000).

Fruit nics (Diptcra: Tcphritidac) pose
serious threat to fruit production in Nigeria
(Umeh 1'/ al.. 2004). Recently. a new fruit fly
species called African Invader Fly
tBactrocera invadensi [Drew', Tsuruta
&White] was introduced to Africa. The
detection of the species in Sri Lanka indicate
its Asian origin (Drew et al.. 2005). The
presence of the fly in Africa was first detected
in Kenya in 2003. and it has since then spread
to many other African countries. B. invadens
has been recorded on Citrus and mangoes in
Nigeria (Asawalam et al., unpublished:
Urneh. 20(8). Attack by B. invadens begins
with the females laying eggs in fruits. most
especially mangoes and vegetables. Infested
fruits in which maggots feed become rotten
and inedible or drop prematurely (Ekesi and
Billah. 2006; Ekesi etal.. 2006».

Economic losses due to fruit Hies in
Nigeria have not been quantified. but those
involved in. fruit trade reported damage
exceeding 12% of the harvest price (Umeh et
al., 2004). One of the major constraints to the
profitable production of Citrus is the damage
by the fruit fly. B. invadens (Drew et al.,
2(05). Mass trapping tools used in
monitoring B. inv adens consists of
attractants. traps. and host fruits (Ekesi and
Billah. 2006). The traps used include Lynfield
trap. Jackson trap. Mcphail trap etc.
(Mwatawala et al.. 2009) and the two main
types of attractants are para-pheromones and
food baits.

The objective ofthis study was to assess the
effectiveness of a para-pheromone (Methyl
eugenol) and a synthetic food bait (Nulure)
for monitoring and mass trapping B. invadens
populations on Citrus in Ikwuano LGA of
Abia State. Nigeria. This study will help to
identify local hot-spot with high fruit fly

populations and facilitate early detection in
new areas to which the fruit fly has spread.

MATERIALS AND METHODS

Field Sites
Four locations in lkwuano LGA, namely.

Oboro. Ariam, Ibere, and Oloko, were
selected for the study. The geographical
locations lie within longitude 07 Ii 331E and
latitude 05 f) 29 I N. At each location. contact
was made with the owners of Citrus
stands/orchards and permission was obtained
prior to placement of the traps.

Trapping
Trapping guidelines for area-wide fruit fly

programmes (IAEA, 2003) was followed and
the Lynfield trap was used. It is a simple
"bucket" trap that is composed of a cylindrical
plastic container with equidistant holes at the
upper third. a lid. and a wire hanger with bait
basket. It was used with a para-pheromone
(Methyl eugenol) or a synthetic food bait
(Nulure). The para-pheromone is available in
controlled-release formulation from
International Centre of Insect Physiology and
Ecology (ICIPE). Nairobi, Kenya. Nulure bait
was prepared by mixing 45ml of Nulure
concentrate and 40g of Borax in 1L of water;
250ml of the solution was dispensed unto a
piece of cotton wool.

Traps, labelled by location, species of
Citrus. and number of stands. were hung on a
branch of fruiting trees strong enough to
support the weight (even in the event of
thunderstorm). ancl about 2-4 m above the
ground. The hook was hung in such a manner
that branches and leaves were near to. but were
not touching. the trap. The essence of this was
to provide resting places for arriving Hies, but
not entry point for ants. A distance of 25 m
between trees was maintained.
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Data Collection.
; rapped flies were collected. counted, and

'::: number of flies per trap per week was
-,.:.i to compute population index as FlTxD.

= total number oftlies
= number ofserviced traps
=Trapping duration in weeks.

ilC collections were preserved in 70%
.rhanol in small white vials.

...tatistical Aualysis.
Data obtained were subjected to analysis of

. .uiance. using SAS software Version 8(2)
:-;.-\S. 2000). for a completely randomized
..esign and means were separated by Student-
-ewman-Keuls (SNK) test (P= 0.05).

RESULTS AND DISCUSSION

The two attractants trapped B. invadens but
'!ethyl eugenol was significantly (P<0.05)
.norc effective than Nulure (35.7 vs. 9.2
.rapped flies) across the four locations (Fig.
: ).This may be attributed to differences in the
concentration of active ingredient in the baits.
The mean number of trapped B. invadens in
.iifferent locations of lkwuano LOA is
presented in Table 1. Oboro had the highest
.nean number of trapped tlies (R2.7) which
.iiffered significantly (P<0.05) fr0111 the
collections at other locations. Oboro had the
highest number of Citrus trees. because of the
big orchards in National Root Crop Research
institute and in Michael Okpara University of
Agriculture. Umudike, Furthermore. Oboro
:1:J.dthe highest number of fruiting and
'i pening Cirrus trees which is the stage for
fruit fly infestation. Oloko had the Jd highest
.iumber of trapped B. invadens but it was
neither significantly (P>O.05) lower than the
number trapped at Ibere nor higher than the
number trapped at Ariam. The low fly density
J l Ariam was due to the prevalence of wild
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Table 1. Comparison of the mean (± SE) numbers of
Bactrocera iuvadens trapped at different locations in
lkwuano Local Government Area.

Location Mean no. (= SE)"

()horo 82.7 , Hi'

Iberc 27.1 ;. 7j'

Ol"k"

Ariam 3.3.1 (I'f

'Means with the same letter are not significantly different {P>O.OS)
according to Student ·Ne\\·man·KclIIISNK) test.

species of Citrus with low fruit load. The
numbers of B. invadens trapped on the
d iHe re n t sp ec ies 0 f Ci t ru s differe d
significantly (Table 2) with bitter orange and
lemon having the highest and the lowest
numbers, respectively .

Trapping offruit flies with para-pheromone,
Nulure, and other lures is effective and do not
pollute the environment. They have no effect
on non-target organisms. no mammalian
toxicity, and are environmentally-friendly.
The attractants are used in monitoring fruit fly
populations but they can be used as control
method when mass trapping is done. Hence,
recurrent trapping throughout the year is
recommended to track changes in fruit fly
population in Ikwuano LOA. Pest
management practices or principles are aimed
at optimizing control and ensuring safe and
healthy em ironment. Thus. there is need for
advocacy to Federal Government of Nigeria to
encourage survey and trapping of fruit flies
seasonally/monthly all over the country and
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Table 2. Comparison of the mean (± SE) number of
B. invadens trapped from different species of Citrus
across four locations in Ikwuano Local Government Area.

Species of( "itrus Mean (± SE)

Citrus ourOlllilll7J(Bitter orange) 64.0± 6.2

C rcticulata (tangerine J 46.3 ± 7.9

34.3 ± 8.6

14.8 ± 6.4

C sinensisisv.ee: orange)

C}lIlIIbl71ri (rough lemon)

('. iC/J/()//(icl1lol1) 13.6 ± 4.3
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Fig. 1: Comparison of mean (+ SE) number of B. invadens
trapped with Methyl eugenol and Nulure

advocacy to ensure availability of the bait at
subsidized cost in order to encourage small-
holder farmers to increase fruit production,
which is in line with Food and Agricultural
Organisation's recommendation for food
security.
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