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Abstract

African eggplant, Solanum aethiopicum is a most important vegetable in Cote d'Ivoire. It is commercially very accessible
and profitable for farmers. It is attacked by several insect pests, including Leucinodes orbonalis. A study was carried out
in the locality of Azaguié Ahoua located in the southern of Céte d’Ivoire, to determine the incidence of L. orbonalis on
eggplant crops. Four elementary plots, each containing 48 plants, constituted the experimental field. Sampling consisted
of randomly selecting 24 plants and counting infested and uninfested shoots. During the fruiting phase, in addition to
counting the shoots, infested and uninfested fruits were also counted. Infestation rates of shoots and fruits were
calculated. The average infestation rate of shoots, low at the beginning of pre-flowering (7.43 * 1.2%), gradually
increased to a peak of 65.34 + 3.27 % at full fruiting phase. The average infestation rate of fruits at the beginning of
fruiting phase (21.72 + 1.48 %) also increased, reaching a peak of 83.15 * 2.24 % at full fruiting. Then, average
infestation rates of shoots and fruits decreased to reach low average infestation rates at the end of the cycle of brinjal
plants with 14.43 £ 1.36 % and 16.83 * 1.54 % respectively.
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1. Introduction

Eggplant cultivation in Cote d'Ivoire is an important vegetable crop for the food security of the population [1,2,3].
Eggplant is cultivated in several regions of Cote d'lvoire and this helps to fight poverty because it is a source of
income for producers through its marketing [4,5]. Unfortunately, eggplant cultivation is attacked by several insect
pests, including Leucinodes orbonalis causes significant damage [6]. This is a Lepidopteran of the family Crambidea or
Pyralidea . The adult of this insect is nocturnal butterfly, and the adult female lays eggs at night on the upper surface of
young leaves, flower buds, or fruit calyxes. The number of eggs laid per female varies on average between 80 and 253
[7,8]. Shortly after hatching, the larva penetrates the shoot, bud flower, flower and fruit. It consumes the inside of the
organ, causing the destruction of internal tissues and thus hindering plant growth [9]. In Céte d'lvoire, with a view to
effective control of L. orbonalis, the present study aims to assess the incidence of this insect’s larvae according to the
phenological phases of plant.
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2. Materials and methods

2.1. Study area

The study was conducted in Azaguié Ahoua, located in southern of Cote d’Ivoire with a latitude: 5°37' N and a longitude
4°02'W. The climate is subequatorial characterized by four seasons: two annual rainy seasons from April to mid- July
and September to November and two dry seasons from mid-July to August and December to March [10,11].

2.2. Experimental field

The plants transplanted to the experimental field were the african eggplant, Solanum aethiopicum. The experimental
field covered an area of 120 m? and was divided into four subplots, each 3 meters apart. Each subplot consisted of four
rows of 12 plants each. The spacing between rows was 1 meter. Within the same row, plants were separated by 0.8
meters. The total number of plants per subplot was 48, and the total number of plants in the experimental plot was 192.
The plants in the experimental field were not treated with insecticide.

2.3. Counting of uninfested and infested shoots and fruits

Sampling consisted of randomly selecting 24 brinjal plants from each subplot and counting infested and uninfested
shoots and fruits. Observations for shoot counting were carried out regularly, at weekly intervals, starting at 23 days
after transplanting. During the pre-flowering and flowering phases, infested and uninfested shoots were counted. During
the fruiting phase, in addition to counting the shoots, infested and uninfested fruits were also counted after harvest.
Infestation rates of shoots and fruits were calculated using the following formulas :

Number of infested shoots

Infestation rate of shoots = — » 100
l'otal number of shoots

) ) ) Number of infested fruits
Infestation rate of fruits = - x 100
Total number of fruits

2.4. Statistical analysis

All data recorded were subjected to Analysis of Variance (ANOVA) using Statistica version 7.1 software. The means were
compared using Tukey's HSD test at a 5% significance level (p < 0.05).

3. Results and discussion

3.1. Description of the damage caused by L. orbonalis larvae

The larvae of L. orbonalis cause damage to shoots during three phenological phases of the plant. During fruiting phase,
in addition to attacking the shoots, they infest the fruit. The larvae penetrate the young shoots by boring into them. Once
inside the shoots, they develop by consuming the pith parenchyma. They progress through the shoots and eventually
cause their death, thus slowing the plant's growth (Figure 1a).

Damage of the fruit is characterized by internal infestation. After hatching, the larvae penetrate the fruit where they
develop, partially or completely consuming the interior. Galleries containing larval excrement are then observed within
the fruit. The fruit rots from the inside and thus becomes unfit for consumption (Figure 1b). Similar observations were
made by [9] who indicated that within one hour of hatching, L. orbonalis larvae bore into the nearest tender shoot,
flower, or fruit and penetrate these organs to feed and develop. Fruit infestation is followed by a secondary fungal
infestation that further reduces fruit quality, as reported by [12]. This renders the fruit inedible. The consumption of
internal tissues leads to stunted growth and a reduction in the number and size of the fruit [13].
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Figure 1 Shoot (a) and fruit (b) infested by the larva of L. orbonalis.

3.2. Assessment of damage caused by L. orbonalis larvae to shoots and fruits

3.2.1. Infestation of shoots during the pre-flowering phase (phase before flowering) and flowering phase
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Figure 2 Infestation rate of shoots in the pre-flowering (a) and at the flowering(b) phases
During the pre-flowering phase, in the first week of sampling which at 23th days after transplanting (DAT), average

infestation rate of shoots was low at 7.43 *+ 1.2%. This average rate gradually increased to 36.54 + 2.38% at the end of
pre-flowering (65 DAT) (Figure 2a). At the beginning of flowering (72 DAT), the average infestation rate of shoots, which
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was 37.28 + 1.23%, increased to a high average infestation rate of 53.18 * 2.52 % at the end of flowering (114 DAT)
(Figure 2b).

The first infestations were observed in the first week of sampling (23 DAT) and the low average infestation rate would
be due to the fact that the plants had a small number of shoots that became infested. [14] reported in their work that
the first infestations were observed from 35 DAT and [15] who mentioned the first infestations from 30 DAT.
Progressive increase the average infestation rate during the pre-flowering and flowering phases could be explained by
the fact that, as the plant develops, the new tender shoots that appear are infested by L. orbonalis larvae. Our results are

close to those of [16] who reported a progressive increase in the rate of infestation of shoots from January to July after
transplanting of brinjal plants.

3.2.2. Infestation of shoots and fruits during the fruiting phase
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Figure 3 Infestation rate of shoots (a) and fruits (b) at the fruiting phase

At the beginning of fruiting (121 DAT), the average infestation rate of shoots, which was 50.85+1.41%, increased to
65.34 + 3.27 % at full fruiting (170 DAT). This average rate decreased to 14.43 * 1.36 % at the end of the plant cycle
(205 DAT). (Figure 3a).

The average infestation rates of fruits varied between 16.83 + 1.54 % and 83.15 * 2.24 %. The infestation rate, which
was 21.72 + 1.48 % at 121t DAT, increased progressively until reaching a peak of 83.15 * 2.24 % at full fruiting (177
DAT). This average rate gradually decreased to 16.83 * 1.54 % at the end of fruits harvest (205 DAT) (Figure 3b).
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Progressive increase the average infestation rates of shoots and fruits, reaching peaks during full fruiting, is thought to
be due to the fact that well developed brinjal plants attract a large number of female L. orbonalis. After laying numerous
eggs, these eggs hatch, and the larvae penetrate the shoots and numerous fruits to consume the internal organs, as
reported by [9]. The increase of average infestation rates could also be due to abiotic factors that promote infestation
of shoots and fruits by L. orbonalis larvae. This hypothesis was confirmed by [17] and then by [18] who reported that
the damage caused by L. orbonalis larvae varies according to the seasons, as high temperatures and humidity favor the
development of populations of this borer of eggplant shoots and fruits.

The gradual decrease of average infestation rates until the end of the cycle is thought to be due to the aging of the brinjal
plants, whose number of tender shoots and fruits has decreased. The brinjal plants would no longer be attractive to
female L. orbonalis. Consequently, egg-laying rates have decreased, and infestations have also declined. This decrease is
also attributed to abiotic factors. [19] in their work in India reported that the decrease in fruit infestation rates during
the dry season was linked to increased temperature and decreased rainfall, while during the rainy season the decrease
in infestation rates was due to decreased temperature and increased rainfall.

4., Conclusion

The study showed that the larvae of L. orbonalis cause damage to shoots and fruits. Average infestation rates of shoots
increased progressively from pre-flowering until they peaked during full fruiting. Average infestation rates of fruits also
increased from the beginning of fruiting, reaching their peak during full fruiting. Then average infestation rates of shoots
and fruits decreased, reaching low levels at the end of the brinjal plant's cycle. The fruiting phase is the most affected
by L. orbonalis larvae because both shoots and fruits are infested. Therefore, be necessary to emphasize to this fruiting
phase of the plant when controlling this pest.
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