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ABSTRACT
Insect pests of sweet orange (Citrus sinensis) were surveyed from selected
citrus fruit stores in Ibadan betwepn February and September 1982. The
dipterans, especially the Drosophilidae,
were the most numerous insect
group collected in the survey, representing 70 per cent of the total num ber
of insects collected in each survey. Two beetles, Carpophilus hemipterus and
Carpophilus dimidiatus, constituted 20 per cent of each sample of insects
while 10 per cent comprised other insect groups.
This study also found that pest abundance needs be monitored, possibly
with the aid of the modified "steiner trap".
INTRODUCTION
Citrus sinensis is mainly produced in the southern parts of Nigeria. Olaosegba (1976) noted that the fruits can be harvested almost throughout the
year, but that the main crop is harvested and sold during the dry season
(October to February) with marks of rotting that lower the market value of
the fruits.
Phillips (1956) reported the yield of C sinensis to be between 800 and
1,200 fruits per tree per year with about 2,900 fruits recorded from a
single tree in Ibadan. Alam (1974) also estimated the yield of C sinensis in
Bangladesh to be about 20,000 fruits per tree per year.
The fruits have been reported to be attacked by different groups of insects
in the field. The orange bug, Rhynochocoris
spp. and the orange fruit fly,
Chaetodaccus spp. were reported to be the two major pests of citrus fruits
in Bangladesh (Alam,
1974). Libby (1968) also reported that the fruit
piercing months Ophideres fullonica (Clerck), Achaea lienardi (Boisd.)
and the false codling moth, Argyroploce leucotreta Meyr. were the two
major pests of citrus fruits in Nigeria. According to Alam (1974), in areas
where little or no pest control is practised, insects can destroy as high as 50
per cent of citrus fruits.
Various trapping methods have been used to monitor pest abundance.
Lure trapping was used by Steiner (1957), Farias and Nakagawa (.1970) and
Drew (1974). May (1953, 1957 and 1960) estimated insect abundance on
fruits by rearing insects from infested hosts. Abundance of insects was also
estimated by Sonleitner and Bateman (1963) and Bateman and Sonleitner
(1967) from individual insect captures.
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Insect pests of orange in store
So far, there is no record of post-harvest insect infestation of citrus fruit
in Nigeria. Therefore this study was carried out to survey insects associated
with sweet orange ('Valencia' variety) fruits in stores, identify the major
pests and describe the damage done by them.
MATERIALS

AND METHODS

Insect collection and Identification
Citrus insects were collected from two stores at Gege market in Ibadan.
Only stores big enough for our traps were selected and these were located at
opposite ends of the market.
A modified form of the "sterner trap" was used in collecting the insects.
The trap consists essentially of a horizontal cylinder with an opening at each
end that allows insects in only. The bait was suspended through a hook
provided at the centre of the trap. Two types of baits were used. The first
type was made of bandaged cotton wool (10 mm x 40 mm) soaked in orange
juice. The second type was made of sliced ripe orange fruit of about 10 mm
in thickness. The traps were left hanging on the roof of the stores and were
replaced weekly; those containing insects were brought to the laboratory.
Insects collected were isolated into Kilner jars and subsequently sorted
out on the basis of morphological differences. The insects were separated
into different orders, counted and the number for each sampling was recorded. Identifications
were confirmed from a museum collection of the
Department of Agricultural Biology, University of Ibadan.
A mercury thermometer and a Whirlings hygrometer were used during the
survey period to record data on the temperature and relative humidity of the
stores.
RESULTS

Type of insects collected
Twelve insect species belonging to the orders Diptera, Coleoptera
Lepidoptera were collected. The insect species were as follows:
Order:
Family:

Family:
Family:

Family:

Diptera
Drosophilidae
Drosophila repleta
Gitonides perspicax (Knab)
Calliphoridae
Chrysomyia chloropyga (F. putaria Wied).
Sarcophagidae
'
Sarcophaga furcadorsalis Rohd
Sarcophaga haemorrhoidalis (Fall.)
Muscidae
Musca domestica L.
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Family:

Culicidae

Culex pipiens L.
Family:

Tephritidae

Orthellia latifrons Mall.
Order:
Family:

Coleoptera
Nitidulidae

Carpophilus hemipterus
Carpophilus dimidiatus
Family:

Anthribidae

Araecerus fasciculatus
Order:
Family:

(1.)
(Fab.)

fDeg.)

Lepidoptera
Noctuidae

Ericea congregata (F. tucdia
Family:

fld.)

Pyralidae

Hypergyria metallifera

(Ragonot)

Abundance of Insects
Fig. I shows the relative

abundance
of the insect families collected.
A
total of 4,500 a.<lttlt Drosophilidae,
222 Nitidulidae
and less than 2.00 individuals of each of the other families were collected.
Among the Drosophilidae
,
Gitonides perspicax were more abundant
than Drosophila repleta. More
larvae of the Noctuidae
and Pyralidae were collected than the adults. Insects
were present
in the stores throughout
February
to September
with the
highest number being collected in February (Fig. 2).
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Assessment of the efficiency of the baits
The efficiency of each bait was calculated using the following formula:
% efficiency = Number of insects collected in a month
X 100
Total number of insects collected in 8 months
xThe bait made of bandaged cotton wool soaked in orange juice was as
efficient as that made of synthetic lures. Fig. 3 shows that the bandaged
cotton in orange juice attracted representatives of all the insect species that
visited the orange stores. The bait made of sliced oranges was not as efficient as the bandaged wool bait. Its efficiency was 10 per cent of that of the
bandaged wool bait during the drier months but this efficiency increased to
about 80 per cent during the rainy season (Table 1) This shows that the
sliced orange bait would only be useful during the humid period whefi it
would not dry out quickly.
92

'

..•..

L
0.0. Odeyemiand J.O. Williams
Table 1. Monthly efficiency of baits
Bait
Feb.
Bandaged cotton
soaked in orange
juice
Sliced orange

March

April

May

% efficiency
July
June

Aug.

Sept.

93.15

86.09

54.36

47.85

35.39

16.82

49.71

51.57

6.85

13.91

45.64

52.15

64.61

83.18

5b.29

48.43

DISCUSSION
In the market stores that were visited, no attempt was made by traders to
protect oranges from infestation by insects. The use of wire nettings on
doors and windows of stores would help to keep the flying insects away as
the adults of these flies are attracted to ripe oranges which contain a concentrated source of sugars.
The dipterans were the most abundant insects found in the stores. Adults
of the Drosophilidae,
Calliphoridae, Sarcophagidae and Muscidae oviposit
on the fruits after feeding. In the Tephritidae,
adult insects possess flattened ovipositors which they use to puncture oranges prior to oviposition.
The NitiduIidae and Anthribidae are beetles that possess biting mouthparts
both as adults and as larvae; these are used for feeding on the orange juice.
Also, adult Noctuidae and Pyralidae have sucking mouthparts and their
caterpillars possess biting mouthparts
Generally, the larvae that hatch from
the eggs bore into the oranges to cause damage. In Europe, the damage due
to insects in citrus was reported to be as high as 50 per cent in some stores
(Heddergott, 1977).
Adult Tephritidae and larvae of all the other insects excluding the Culicidae, cause direct damage to citrus fruits by puncturing or biting the fruits.
The punctures result in breakage or create sites for invasion by mould or
bacteria .. The damaged fruits also serve as good breeding sites for the dipterans and the moths.
Insects also have a great impact as vectors of plant pathogens which can
be carried on the mouthparts of insects that move from infected to noninfected fruits in the process of feeding. The pathogens cause rotting in fruits.
Thus a direct loss results from insect activities that affect the appearance of
the oranges; often, rotting fruits and fruits damaged by insects are rejected
by buyers.
Monitoring of pest levels in the, store was found to be possible with the
use of a bait made of bandaged cotton wool soaked in orange juice. This
finding will limit the dependence on synthetic lures which are usually very
difficult to obtain in Ibadan.
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