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ABSTRACT
The pepper fruitffy Atherigona orientalis (Schin.) causes extensive

damage to fruits and seeds of pepper (Capsicum species) in the field.
A variety of pepper plants resistant to attack by this pest has been
indentified. In the present work fruits of four varieties namely
Nsukka yellow, Tatashi, Bird's eye chilli and Local medium red were
tested for the presence of physical resistance to A. orientalis in
terms of the ability of larvae to penetrate and develop within pepper
fruits. Out of the four varieties studied, Nsukka yellow variety was
the most preferred and the Bird's eye chilli variety was the least
preferred. Evidence that suggested the presence of a physical
character for resistance was established. A conclusion was drawn that
a key mortality factor must have operated prior and during penetration
of the first instar into pepper fruits.

INTRODUCTION

In Nigeria in particular and elsewhere in Africa in general,
peppers are grown by peasant farmers as intercrop on a small scale in
a complex mixed cropping system in which they are intercropped with
other vegetables. In recent times, pepper production is on commercial
scale in addition to those grown in backyards and village farms
(Ogbalu, 1989).

Many authors had earlier reported the presence of
A. orientalis in different crops. Bohart and Gressit (1951) reported
that A. orientalis bred on egg-plants, oranges, corn-kernels,
stringbeans, tomatoes and dasheen roots. Skidmore (1985) reported that
A. orientalis larvae produce a secondary infestation of crop plant.
Adesiyun (1981) also £eported of the presence of the pest on sorghum
but noted that its role was unknown. Harris (1985) maintained that the
pest had been accepted as a secondary pest of some vegetables (personal
2ommunication). However, Ogbalu (1989) established that A. orientalis
is not only a primary pest of many fruit crops but a very serious pest
~f pepper fruit in Nigeria.

Several varieties of pepper fruit are grown in Port Harcourt area.
:bservations have shown that A. orientials attacks pepper fruits in
?~rtHarcourt causing extensive damages that grossly affect their market
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values. The first instar larvae penetrate the fruits and leave entry
holes as dark spots on the fruits. These entry holes serve as source
of infestation for bacteria and fungi. Infestation by A. orientalis
was both on ripe and unripe fruits under heavy infestation
(Ogbalu, 1986) . This study was undertaken in 1995 to establish the
varieties of pepper grown in PortHarcourt locality that are not
susceptible to A. orientalis infestation.

MATERIALS AND METHODS
This study was carried out at the Research Ga~den of the

Department of Biological Sciences in the Rivers State University of
Science and Technology, Nkpolu, PortHarcourt in 1995. Four local
pepper varieties were used and two out of the four varieties (Nsukka
yellow and Tatashi) are Capsicum annum and the other two (Bird's eye
chilli and Local medium red) are C. frutescens. Each variety was
replicated 8 times using a randomized complete block design. Sampling
was taken at fortnightly intervals for- six months. 20 fruits were
randomly plucked per plot. For further random selection, 12 out of the
20 fruits plucked were selected for examination in the laboratory where
each was cut longitudinally into two halves and examined under the M7
stereomicroscope. Total number of A. orientalis recovered from ~ach
fruit was recorded.

RESULTS
The distribution of A. orientalis larvae within the fruits of the

four varieties of pepper used is shown in Table 1. From a total of 160
fruits of Nsukka yellow variety sampled (i.e. 20/plot x B), 1687 larvae
infested the fruits of this variety. The Tatashi variety recorded a
total of 464 larvae within its fruits and the Local medium red variety
recorded~728 larvae within 160 fruits sampled. No larvae was recorded
in the Bird's eye chilli variety.

Statistical analysis showed significant difference among the
treatments. Mean separation revealed that while Bird's eye chilli w~s
significantly different from the rest, the Local medium red and Tatashi
varieties were not significantly different from one another. The
percentage contribution to variation among varieties alone was 78.6
(Table 2). The data showed that Nsukka yellow had the highest number
of friuts attacked by the larvae (58.6%) followed by the local medium
red variety (25.3%) and Tatashi (16.1%) (Table 1).
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Table 1. Number of Larvae of A. orientalis in the fruits of
different Local Pepper Varieties.

Mean Per Replicate

Variety 1 2 3 4 5 6 7 8 Mean Grand % In-
Total Means fes-

Nsukka
Yellow 96.3 59.8 68.3 29.3 34.0 57.5 40.5 36.3 422.0 c52.75 58.6

(385) (239) (273) (117) (136) (230) (162) (145) (1687)

Bird's eye
chilli 0 o o o o o o o Oa

Local 23.0 31. 8 17.8 25.5 23.0 20.0 17.5 23.5 182.1 b 22.8 25.3
medium
red (92)+(127) (71) (102) (92) (80) (70) (94) (728)

Tatashi 33.0 16.5 12.3 8.3 11.3 14.8 6.5 13 .5 116.2 b 14.52 16.1
Grand
Total 152.3 108.1 98.4 63.1 68.3 92.3 64.5 73.3 720.3

(60.9) (432) (393) (252) (273) (369) (258) (293) (2879)

() + = Actual larvae within the fruits per replicate. Means
followed by different letters differ significantly (Duncan's multiple
range test, P< 0.05)

Table 2. Analysis of Variance on the Number of larvae within the
fruits of different Local Pepper Varieties

~Ui..!rceof df SS MS Fcal. Ftab. Component %Contri
variation of variance but ion to

variation

Block 7 435.9 62.3 0.5 2.41

Treatment 3 11879.9 3959.9 30.3** 2.99 478.7 78.6

Error 28 3654 130.5 130.5 21.4

Total 38 15969.8

** Highly significant at P< 0.05
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DISCUSSION

The initial symptom of infestation by A. orientalis larvae on
mature and inmature fruit is a series of pin-sized entry holes made on
the fruits externally. With time these entry holes turned black due to
the death of injured tissues. Infestation and damage during the dry
season was generally low and during the rainy season the degree of
damage caused by the pest depended on the amount and frequency of
rainfall (Ogbalu, 1986). Under heavy infestation, the larvae feed on
the mesocarp, the developing and mature seeds as well as the-placenta.

As a result of the feeding activity of the larvae on the succulent
mesocarp, a thin papery and transparent epicarp is left.
The larval excreta is left within the empty .fruit causing
contamination. Population within the fruit complement it. The entry
hole made during penetration and feeding of the larvae enhances the
susceptiblity of fruits to fungal and bacterial attack. Larval feeding
in pepper commences from the epical portion of the fruit (under the
calyx) and it is suspected that this leads to abscission of fruits.
This is supported by the work of Levine and Hall (1977) who
demonstrated that plum Curculio induced" abscission of apples and plums
due to the feeding activity of the larvae. However in pepper, at the
end of feeding activity of the larvae, pupation is completed within the
fruit and the latter is suspended by a very thin tissue which holds the
fruit to the calyx so that any slight mechanical force causes f~uits
abscission.

This study was carried out during the rainy season, April-October
(6 months), when infestation is believed to be high. This was
important because according to Nielson and Schonhorst (1965) varieties
which appeared resistant under a low infestation may be different under
a high infestation and vice versa. The Bird' s eye chilli var-iety
remained resistant under both low and high infestation. Nsukka yellow
was less attacked during the dLi season but was very susceptible under
high infestation during the rainy season by A. orientalis, which has
been identified as a rainfall pest (Ogbalu, 1989).

It is likely that small size, absence of grooves, colour (red),
closed calyx, number of seeds (in relation to i.tssize), thin epicarp,
non-fleshiness of mesocarp, high pungency and fruit texture are factors
which contributed to the non-preference of the Bird's eye ch iLl i.
variety to A. orientalis attack. Hence the female pest deposited no
eggs on this variety (Ogbalu, 1988) and subsequently there was no
larval attack. Some degree of antibiosis must be inherent in this
variety. In Nsukka yellow variety, the presence of grooves (for
oviposition), large size, its strong aroma, colour (yellow), fleshiness
of mesocarp and texture of fruits must have contributed tv its
susc2ptibility. Saxena (1990) further maintained that knowledge of the
factors responsible for
the differences between the resistant and susceptible cultivars (i.e.
mode of operation of the preference/non-pr.eference, antibiosis and
tolerance) would facilitate the development of resistant and high-
yielding cultivars of sorghum. Some other antixenotic factors must be
present in the Bird's eye cilli variety even though the overall
configuration of this variety which includes its height, shape, size of
fruits and colour (red) contributed to its resistance in terms of its
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less attractiveness to the pest. On the other hand,due to its large-
sized fruits,colour, aroma and shape, both apparency and attractancy
contributed to the susceptibility of Nsukka yellow variety.

The other two varieties shared some of the physical characters
with Nsukka yellow variety hence their susceptibility. The Tatashi
variety particularly share certain attributes with the Nsukka yellow
variety. The presence of such characters as grooves, open calyx,
aroma,large size and fleshiness of mesocarp must have contributed to
its relatively moderate susceptibility to A. orientalis ~ttack.

Pepper population in River State especially in PortHarcourt area
is low and there is no doubt that A. orientalis infestation is a major
militating factor. The result of this study should serve as a guide to
pepper breeders and be useful in the host plant resistance (HPR)
programmes.
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