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ABSTRACT. The need to reduce and possibly eliminate the use of synthetic insecticides in the
production of vegetables and other short duration crops is expedient. Consequently, non-chemical
management of the eggfruit and shootborer, Leucinodes orbonalis Guenee, on the garden egg,
Solanum aethiopicum L, by periodic clipping of infested shoots (weekly, biweekly, twice weekly and
untreated control) and bioassay of five local varieties (Lv), Lv Kano, Lv Maiduguri, Lv Makurdi, Lv
Ibadan and Lv Enugu, for field resistance using standard procedures were investigated in the 2006 and
2007 planting season. The first experiment had four treatments and three replicates while the second
had five treatments and three replicates with both arranged in randomized complete block design.
Periodic clippings of infested shoots significantly (P<0.05) reduced infestation in both years when
.compared with the untreated control. The lowest infestation of 17.84% was recorded on plots treated
with weekly clipping of infested shoots and it was significantly lower (P<0.05) when compared with
25.93% and 25.11% recorded on plots subjected to twice a week and fortnightly clippings respectively
in 2006. In 2007, there was no significant difference (P>O.05) in percentage infestation among the three
treatments. The least EFSB infested variety was Lv Enugu with 16.14% (2006) and 22.16% (2007)
percentage infestation while the most susceptible was Lv Kano with 37.29% (2006) and 32.72%
(2007) percentage infestation. From this study, clipping of infested shoots and use of resistant variety
can significantly increase the production of blemish-free garden eggs.
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INTRODUCTION
The African eggplant or scarlet eggplant,

Solanum aethiopicum L., is one of the most
commonly consumed fruit vegetables in
tropical Africa, probably the third after tomato
and onion, and before okra (Schippers, 2000,
Grubben and Denton, 2004). It is popular
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among small scale farmers and low income
consumers in Nigeria and different parts of
West Africa, especially during harmattan
season when other vegetables are in short
supply (Abdulahi, 1987). The fruit, according
to Gisbert et al. (2006), is awakening growing
interest in the exotic vegetable markets of the
world due to increasing interest in African
cuisine. They represent potential new crops for
subtropical climates. Gisbert et al. (2006) added

http://www.esn.org.ng


148 • NIGERIAN JOURNAL OF ENTOMOLOGY - Volume 31,2015

that production is hampered by the eggfruit and
shoot borer (EFSB), Leucinodes orbonalis
Guenee, a lepidopterous pest common almost
everywhere the crop is grown, causing reduction
in the percentage of marketable fruits. The larva
bores into the shoots and fruits resulting in
reduced fruit production and making the fruits
unmarketable. Damage is from the nursery stage
to harvest (Talekar, 2002; Raju et.at. s 2007,
Onekutu et al., 2010) causing significant yield
losses. It also reduces the content of vitamin C in
fruit up to 80 percent (Sharma, 2002). EFSB is
also a major pest of the eggplant Solanum
melongena and other solanaceous crops
(Dhankar, 1988).

Farmers largely follow the chemical method
in the bid to reduce yield losses since it produces
quick results and blemish free fruits. They spray
frequently, at times daily, to kill larvae before they
enter fruits, and most times do not achieve the
desired results. This strategy, most times, is not
sustainable. Besides the financial constraints,
there are other attendant challenges associated
with the use of synthetic chemicals which
include pesticide resistance, pest resurgence,
secondary pest outbreak, environmental
contamination, residual toxicity, toxicity to
beneficial organisms and disturbance in
homeostasis of natural populations (Charkraborti
and Sarkar, 2011).

The need to seek for non-chemical eco-
friendly measures that are sustainable cannot be
overemphasized. One of such measures is the
mechanical technique, which includes common
practices, such as handpicking of large larvae or
adults, erection of mechanical barriers such as
nylon net, cleaning of planted areas (Sanitation),
denying pest alternate sources of food, clipping
of infested plant parts and many others. Prompt
removal and destruction of wilted shoots has the
potential to reduce insect populations as it
prevents further development and reproduction
of the pest (Talekar, 2002). Parker et al. (1995)
considers it the best non-chemical approach in
the control of the EFSB. Maleque et at. (1998)
compared mechanical control ofL. orbonalis with
cypermethrin and found out that the cost-benefit
ratio was the highest in plots receiving mechanical
control. Karmakar and Bhattacharya, (2000)

showed that this method can help maintain pest
population at well below the economic injury
level. This method can be time consuming and
labour intensive but produces immediate and
tangible results particularly when conducted on
a community-wide basis (Arida et al., 1999;
Alam et al., 2000).

Pesticide application can also be significantly
reduced with the use of resistant varieties.
Several varieties of a similar crop, the eggplant
S. melongena, have been evaluated for
resistance to L. orbonalis with some varieties
recording low fruit borer incidence (Babu et al.,
1999; Chaudhary and Sharma, 2000). Host plant
resistance can be attributed to morphological and
structural qualities which interfere with insect
behavior, such as mating, oviposition, feeding
and many others. The development of resistant
lines to the EFSB has become one of the safest
and most effective ways of combating EFSB
(AVRDC, 2003), and can be conveniently
incorporated into an integrated pest management
programme (Mannan et al., 2003). This study is
aimed at investigating:
1. the effect of mechanical clipping (sanitation)

on infestation of garden egg, and
u. identifying varieties with resistant traits, all

with a view to providing farmersaltematives
that will reduce excessive use of insecticides.

MATERIALS AND METHODS

Location and Site Attributes
The experiment was conducted at the research
farm of the National Institute for Horticultural
Research (NIHaRT), Ibadan, in the wet season
of2006 and2007.

Raising and transplanting of seedlings:
Seedlings of S. aethiopicum -local variety Lv
Makurdi, Lv Enugu, LV lbadan, Lv Maiduguri
and Lv Kano raised in nursery of NIHaRT for
five weeks were used for this experiment.

Experimental Design and Treatments

Effect of periodic clipping of infested S.
aethiopicum shoots on field infestation by
EFSB: The experimentaldesignwas aRandomized
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Complete Block Design (RCBD) with four
treatments and three replicates. There were a
total of 12 experimental units (sub-plots) made
out ofa IS.7 x 11.4 m piece ofland. The 12 sub-
plots were made into elevated beds (2.8 x 2.8 m)
with I.S m spacing between beds. Seedlings of
S. aethiopicum, Lv Makurdi were transplanted
on the beds with a spacing of 0.7 x 0.7 m within
and between rows, giving a total of 2S stands
per bed. The treatments involved clipping off
infested shoots of the plant at about 1 em below
the wilting point at different intervals of time.
The intervals were as follows: i) once a week
(Monday), ii) twice a week (Monday and
Friday), iii) fortnightly (every other Monday),
and iv) no clipping (untreated control).

At the onset of fruiting, mature fruits were
harvested weekly for a period of 12weeks, from
IS randomly selected stands, bulked in separate
bags and labelled. All harvested fruits were cut
open and properly examined for infestation by
the EFSB. The number of infested and un-
infested fruits were counted and expressed as
percentage of total fruits collected per week per
sub-plot.

Effect of Varietal Resistance onS. aethiopicum
Fruit Infestation by L. orbonalis:
This experiment design was a RCBD in which a
20 X 11.4 m piece of land was sub-divided into
IS sub-plots and made into elevated beds as in
the previous experiment. The seedlings of the

five local varieties of S. aethiopicum (Lv Kano,
Lv Maiduguri, Lv Enugu, Lv Makurdi and Lv
lbadan) representing the treatments were
transplanted on the subplots and replicated thrice.
Data on percentage fruit infestation per variety
were collected as in the previous experiment.

Statistical analysis
Data collected were arcsin transformed, subjected
to analysis of variance and means separated using
Duncan's new multiple range test (DNMRT).

RESULTS

Effect of Periodical Clipping of S. aethiopicum
shoots on Percentage Infestation by L. orbonalis.
Clipping of infested shoots significantly (P<O.OS)
reduced infestation in both years, when all three
treatments were compared with the untreated
control (Table 1). In 2006, 17.84% infestation
recorded on plots subjected to weekly clipping
of EFSB-infested shoots was significantly
(P<O.OS) lower than 34.48% recorded in the
control, reducing infestation by almost SO%.
Clipping infested shoots once a week significantly
reduced infestation when compared with the
other treatments. In 2007, clipping reduced
percentage infestation in all three treatments
when compared with the control, but the
reduction was not statistically significantly
different (P>O.OS) (Table 1).

Table 1: Effect of Periodical clipping of S. aethiopicum shoots on percentage infestation by
L. orbonalis.

Treatments
Percentage infestation (%)

2006 2007
Once a
weekly
Twice a week
Once every 2
weeks
Untreated
control
(no cutting of
shoot)

17.84c 29.98b

2S.93b
2S.11b

31.82b
29.71b

34.48a 38.11a

Values are means of three replicates; *means with the same letter in a column are not significantly
different (P>O.05)
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Table 2: Percentage infestation of five different varieties of S. aethiopicum fruits by L. orbonalis.

Variety Percentage infestation (%)

2006 2007
Kano Lv 37.29a* 32.72a

Maiduguri Lv 20.84b 20.50bc

Enugu Lv 16.14c 22.S6bc
Makurdi Lv 34.21a 32.23a
Ibadan Lv 24.76a 26.00ab

Values are means of three replicates; *means with the same letter in a column are not significantly
different (P>0.05) using DNMRT

Effect of Varietal Resistance on Infestation of
S.aethiopicum Fruits by EFSB, L. orbonalis.
The effect of varietal resistance on mean
percentage infestation of the five varieties of S.
aethiopicum in 2006 and 2007 is shown in Table
2. There were significant (P<0.05) differences in
percentage infestation among the five varieties in
both years. In 2006, percentage infestation
recorded on Lv Enugu was the lowest, 16.14%
followed by Lv Maiduguri with 20.84%
infestation, both of which were significantly lower
than the values recorded on other varieties, Lv
Kana, Lv Makurdi and Lv Ibadan. The highest
infestation of 37.29% was recorded on Lv Kana,
but it was however, not significantly different
(P>0.05) from infestation values recorded on Lv
Ibadan(24.76%) and LvMakurdi (34.21%) (Table
2). In 2007, Lv Enugu (16.14%) recorded the
lowest percentage infestation which was
significantly higher than infestation values
recorded on the others.

DISCUSSION
Physical removal of infested plant parts or

the pest is a sustainable control practice in the
fight against the eggfruit and shoot borer. The
method reduces and sometimes completely
eliminates the use of pesticides. In this study,
clipping of infested shoots of S. aethiopicum
significantly reduced fruit damage in 2006 and
2007 when compared with the untreated control
by as much as 50% percent in some cases.
Gapud et al. (1980) had reported a significant
reduction in the infestation of plots subjected to
this control practice.

Weekly removal of damaged fruits and
shoots resulted in the highest weight of healthy

fruits and lowest incidence of damaged fruits
amongst other treatments, Duca et al. (2004)
reported. Percentage infestation ofthis pest can be
further reduced if the pinched shoots are buried or
burnt afterwards. The pinching/pruning of wilted
shoots is a mechanical control technique that gives
immediate and tangible result, even though time
consuming. Farmers consider this simple
sanitation method labour intensive, but if widely
practiced, the long-term benefits will far
outweigh the undesirable consequences of
indiscriminate insecticide application. Damage
can be further reduced if clipping starts at the
early stage of crop growth and continues until the
final harvest. Although this technique involves
the cutting off of shoots, there are no reports of its
adverse effect on plant growth and yield (Talekar,
2002).

Host plant characters including
morphological and structural qualities in plants
such as solidness of stem, thickness of tissues,
anatomical adaptations and protective structures
affect the use of a plant as a host by phytophagous
insects such as the EFSB (Hossain et al., 2002;
Mannan et al., 2003). They interfere with insect
behaviour, such as mating, ovipositing, feeding
and food ingestion.

The five local varieties examined in this
study expressed different levels of susceptibility to
the borer due to some of the adduced reasons.
Significantly lower damage recorded on Lv Enugu
and Lv Maiduguri than other varieties might be
due to their compact nature and inability of the
borer to penetrate. In a similar study at the Asian
VegetableResearch and Development Cooperation,
five accessions of the African eggplant S.
aethiopicum were found to be resistant to the
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EFSB with all five accessions showing
significant less damage when compared with a
known resistant variety of the eggplant S.
melongena, EG075 (AVRDC, 2003).

Identification of morphological or
biochemical factors governing resistance will
facilitate the development of a rapid screening
technique (Hossain et al. 2002). Mannan et al.
(2003) suggested that breeders and entomologists
should utilize the genetic bases of resistance from
a wide range of cultivated as well as non-
cultivated varieties that are resistant, in order to
develop varieties with desirable resistance, yield
potential and consumable qualities through
hybridization and selection. Advantages of the
use of pest-resistant varieties include low cost,
easy transferability to farmer's fields, no danger
to humans and domestic animals and compatibility
with all other control measures. In addition when
developed they can be incorporated into an
integrated control programme.

CONCLUSION
Although insecticides may, for a long time,

continue to be the most dependable pest control
measure in the battle against L. orbonalis and
other pests of agricultural and medical
importance (Onekutu et al., 2010), the results
obtained from these two studies provide options
for more sustainable and eco-friendly control
measures.
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