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Abstract

Solanum aethiopicum, commonly called "African eggplant”, is a Solanaceae very popular for its fruits but also for its leaves with
invaluable virtues. The production of this plant is experiencing many problems including attacks from various pests that affect
its performance. The dangerousness of these pests being poorly understood by some market gardeners, the means of control,
sometimes very harmful to the environment and human health, often remain ineffective. With the aim of developing appropriate
and respectful control methods in human habitats, this study contributed to the knowledge of insect pests associated with Solanum
aethiopicum. It allowed for the cataloging of the insect fauna associated with Solanum aethiopicum and the comparison of
damage caused by Leucinodes orbonalis over the study seasons. To this end, we conducted direct field observations, sampling,
and inventories of the various arthropods and their activities. Some insect groups were found to be more abundant than others.
Indeed, the orders Coleoptera (71.77% of the total insect fauna) and Diptera (8.15% of the total insect fauna) were the most
abundant. The families Chrysomelidae (57.87%) and Coccinellidae (10.93%) were also widely represented. The assessment of
the attack rate on incubated fruit showed that the damage was due to Leucinodes orbonalis (with an average attack rate of
47.68422.86% over the two seasons). The study also revealed that the attack rate was higher during the long rainy season (67.49%
attack rate). The average number of Leucinodes orbonalis individuals per incubated fruit varied according to the mass, length
and average circumference of the attacked fruits of S. aethiopicum. These parameters varied according to the seasons. Thus, the
fruits increased in size during the long rainy season and offered a more favorable habitat for L. orbonalis larvae; these larvae
were found there in large numbers (12.63 £0.15 individuals per incubated fruit during the long rainy season compared to 2.52
+0.10 individuals per incubated fruit during the short dry season). We found a positive and significant correlation between the
number of Leucinodes orbonalis individuals and the mass (r=0.27; p<0.05), the length (r=0.25; p<0.05) and then the
circumference (r=0.27; p<0.05) of the attacked fruits.
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1. Introduction

In Cameroon, as in many African countries, agriculture is and
remains the predominant sector of the national economy, both
in terms of its contribution to GDP and the knock-on effects on
other sectors of activity. It employs about 60 percent of the ac-
tive population and contributes between 19% and 21% to the
GDP. According to the National Institute of Statistics (NIS),
most of the wealth is created by agriculture. The agricultural
sector represents 55% of the country's export earnings, ahead of
hydrocarbons (30%). The sector is mainly constituted by sub-
sistence agriculture characterized by small family farms [7].
The population of Cameroon is constantly growing. According
to [7], it went from 17.3 million inhabitants in 2006 to 20 mil-
lion inhabitants in 2010. It is a relatively young population with
42% under 14 and 72% under 30 years. Nevertheless, young
people are highly concentrated in urban areas. Following the
strong population growth, populations are threatened with food
insecurity. To improve their living conditions, people engage in
income-generating activities such as market gardening in peri-
urban areas or in swamps [16]. This is how eggplant production
is booming. Solanum aethiopicum, the African eggplant, is a
highly prized Solanaceae around the world. It is the most im-
portant fruit vegetable in Asia with 90% of world production
[16]. Eggplant is an important export product for Cameroon
which recorded 99.4 tons sent to Equatorial Guinea in 2007 [1].
With considerable nutritional value, the leaves and fruits of Af-
rican eggplant are widely consumed, both raw and cooked [3].
This plant has medicinal properties that are exploited in many
African countries, several conditions are thus treated such as
hernia, malaria, tetanus, to name a few [3, 13]. Despite this eco-
nomic and food potential of the African eggplant, this culture
encounters many problems and undergoes many constraints
linked to the plant itself on the one hand and linked to policies:
the emergence and diversification of predators due to intensifi-
cation of eggplant production systems, soil depletion, high cost
of agricultural inputs and their misuse, almost non-existent mar-
keting policies [12]. Certain practices, such as the excessive and
uncontrolled use of pesticides, insecticides and fertilizers, prove
to be very dangerous for the environment, which is degraded by
it, for farmers and consumers, whose health is threatened, but
they can also lead to pest resistance problems. These means of
controlling fruit pests using insecticides remain ineffective. The
implementation of integrated control strategies is necessary in
the protection of Solanum aethiopicum against these many pests
in order to increase its yield. However, market gardeners do not
have a good knowledge of certain pests which turn out to be the
most dangerous. This study is a contribution to the knowledge
of the major pests associated with Solanum aethiopicum with a
view to researching integrated pest management strategies
against them. To carry out this work, we propose: (i) to study
the diversity of the entomofauna associated with Solanum ae-
thiopicum; (ii) to evaluate the attack rate due to Leucinodes or-
bonalis according to the seasons; (iii) to study the influence of
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the morphometric parameters of the fruits on the average num-
ber of individuals of Leucinodes orbonalis per incubated fruit.

2. Material and Methods

2.1. Study Site

The study was conducted in the forest region of southern
Cameroon, specifically in the urban area of Yaoundé, corre-
sponding to the following geographical coordinates: longitude
3°57°35.5’N and latitude 11°30°37.1”’E (Figure 1). Our study
period was limited to March 23 to September 11, 2019, and
the fruit harvest period extended from the short dry season to
the beginning of the long rainy season.

2.2. Geology, Soil and Vegetation

According to [8], the soil of Yaound¢ is a classic lateritic
and forest soil, with a red horizon that is more or less superfi-
cially leached and can reach a depth of 4 to 10 m under favor-
able conditions, followed by a gravelly horizon, a mottled
horizon, and a horizon of weathered parent rock. In addition
to its marshland, this soil is poor in nutrients but can support
rich crops in semi-rural areas if enriched or as long as signifi-
cant forest cover protects it from erosion. Of an intertropical
type with a predominance of southern forest, the vegetation of
Yaoundé consists of dense semi-deciduous and evergreen for-
ests. The practice of shifting cultivation with slash-and-burn
followed by fallow periods to restore soil productivity is tra-
ditional. It has been severely degraded following intense ur-
banization. There has been a further impoverishment of the
region's flora linked to a rapid expansion of settlement types
in the metropolis. The need for materials for house construc-
tion, the use of firewood or charcoal, carpentry, and the search
for space for urban agriculture, to name just a few, are the
causes of the degradation of the forest vegetation of Yaoundé.

2.3. Meteorological Data

According to [18], Yaoundéis dominated by a Guinean-type
equatorial climate with four seasons and bimodal rainfall: a
short dry season, a long dry season, a short rainy season, and a
long rainy season. To determine the dry months, [9] proposed
ombrothermic diagrams, which are widely used for this purpose.
A dry month is one in which the precipitation P (expressed in
millimeters) is less than or equal to twice the average tempera-
ture T (expressed in degrees Celsius) of that same month, such
that P is less than or equal to 2T. A climate is considered dry
when the temperature curve rises above the rainfall curve. It is
considered humid when the temperature curve falls below the
rainfall curve. For our study, the climate data used was provided
by Wetherbase.com. From this data, we observed that the city
of Yaoundéreceived 1540 mm of annual rainfall. January was
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the driest month with 20 mm of rainfall, while October received
the most rain with 290 mm. The average annual temperature

11°29.280" 11°29.760 11°30.240"

11°30.720

was 23 <C, with data ranging from 18<C to 28<C. The average
annual relative humidity was 83%.
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Figure 1. Study site.

2.4. Biological Material

a): seeds; b) fruits; c¢): young eggplant plant.

Figure 2. Biological material.
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The plant material used in our study consisted of eggplant
plants of the species Solanum aethiopicum, of the "zong" va
riety, whose seeds were extracted from fruits purchased at the
Mfoundi market in Yaoundé (Figure 2).

2.5. Experimental Design

The eggplant seeds were placed in a nursery on March 23,
2019, on the ENS campus, in a rectangular container (dimen-
sions: 20cm*30cm) filled with black soil that we purchased
from a botanical garden at the crossroads of the National
School of Administration and Magistracy (ENAM), not far
from the study site. The seeds were sown in horizontally
spaced rows, 1 cm deep, and then covered. We then watered
regularly (every 2 days). Germination occurred 8 days after
sowing. Left fallow for 2 years, the experimental plot, meas-
uring 11.5 m long and 8.6 m wide, was cleared, cleaned, and
plowed. We then established 4 ridges, each 4.6 m long and 1.5
m wide, spaced 0.5 m apart. The transplanting of the young
plants (with 4 to 5 leaves) was carried out on the evening of
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May 14, 2019, to avoid water stress caused by high tempera-
tures at the experimental site. Each bed contained 10 young
eggplant plants, with 5 plants per row (Figure 3).
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Figure 3. Experimental garden. (NB: the unit is the meter (m)).

3. Data Collection

3.1. Ordinal Richness

3.1.1. Observation and Capture of Insects in the
Field

Insect observations and captures were conducted from July
31, 2019, to September 11, 2019, at a regular weekly rate be-
tween 7:00 and 11:00 AM. Numbered Solanum aethiopicum
plants were examined in their entirety for insect activity. Cap-
tures were made using a locally manufactured mouth-operated
aspirator, which was the only capture method employed [5].
The captured insects were placed in a container filled with 70%
alcohol for better preservation and labeled with the following
information: the sampling date, the current season, the plant
number, and the plant's phenological stage.

3.1.2. Insect Identification in the Laboratory

Identifications were carried out using the field guides [2].
In conjunction with these guides, a Leica b2S6E 1044/6321-
1.6x/WD55mm micrometer magnifier allowed for easy iden-
tification of the insect orders. To further assist in the identifi-
cation process, the reference collection of the Zoology Labor-
atory at the University of Yaoundé I was also consulted. The
individuals captured in the field and identified in the labora-
tory allowed us to highlight the biological diversity of insects,
thus enabling us to assess the abundance of each insect order
according to the seasons.
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3.2. Ordinal Diversity

The Shannon-Wiener (H') and Simpson (S) diversity indi-
ces allowed us to calculate ordinal diversity. Diversity is a
function of the probability Pi of the presence of each species i
relative to the total number of individuals. It is calculated us-
ing the following formula:

H’=-Y ni/N log, ni/N (0 < H < log; S)
D =Y ni (ni-1) /N (N-1)

Where: H’ = Shannon index;

D = Simpson index;

N = Sum of the numbers in all orders;
ni = Population size of order i.

3.3. Sampling Effort

Sampling effort was assessed using rarefaction curves and
non-parametric estimators of ordinal richness, namely: ACE,
ICE, Chao 1, Chao 2, Jack-Knife 1, Jack-Knife 2, Bootstrap,
MMSMean and Mean.

3.4. Index Damage Due to Leucinodes orbonalis

The attack rate (AR) due to Leucinodes orbonalis was cal-
culated by dividing the number of fruits attacked (ni) by the
pest by the total number of fruits harvested (N) per plant, mul-
tiplied by 100. The formula is as follows:

AR (%) = (ni/ N) x 100

Where: AR (%) = Attack rate

ni = Number of fruits attacked

N = Total number of fruits

Thus, the total number of fruits per plant, the number of
fruits harvested per plant, the number of fruits attacked per
plant, and the attack rate due to L. orbonalis were evaluated
according to harvests and seasons.

3.5. Relationship Between Leucinodes orbonalis
Abundance and Fruits Parameters

3.5.1. Incubation of Fruits and Leucinodes orbonalis
Abundance

The fruit was harvested and incubated once a week, from
July 30, 2019, to October 10, 2019. Placed in bags labeled
with the same number as the plant from which it was harvested,
the fruit was transported to the laboratory, counted, and
weighed using a scale. Infested fruits were identified by the
holes corresponding to the entry or exit points of the larvae.
Healthy fruits were those without these features and were dis-
sected with a knife to check for the presence or absence of
larvae. The infested fruits were incubated in cylindrical plastic
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boxes 12 cm high and 9.5 cm in diameter containing 5 cm of
moist sand, necessary for the pupation of the pupae (for Dip-
tera) and chrysalides (for Lepidoptera) [4]. Using a fine-mesh
white fabric, the boxes were covered to prevent the escape of
emerging adults. The average number of Leucinodes or-
bonalis individuals per incubated fruit was also evaluated, tak-
ing into account harvests and seasons.

3.5.2. Measurement of Fruit Biometric Parameters
and Correlation

Before each incubation period, the mass, length, and cir-
cumference of the infested fruits were measured using a bal-
ance (for mass) and a measuring tape (for length and circum-
ference). To assess their influence on Leucinodes orbonalis
populations, these parameters were correlated with the abun-
dance of emerging adults.

3.6. Data Analysis

To encode and calculate the means and proportions of the
different sampled taxa, the data were processed using Excel.

After a logarithmic transformation of the insect population
sizes, we compared the means using the Analysis of Variance
(ANOVA) test included in the GLM procedure of Statistica
software version 8.0 (2007). To determine the biological di-
versity of the captured insects and the sampling effort, we used
Estimate S software version 8.2.0 (2009). All results were as-
sessed at a significance level of 5%.

4. Results

4.1. Ordinal Richness

At the end of the insect capture phase on our plot, we
counted 503 individuals belonging to 7 orders. The order Col-
eoptera was the most represented with 361 individuals, or
71.77% of the total insect fauna recorded, followed by the or-
der Diptera with 41 individuals, or 8.15%, the order Hemip-
tera with 39 individuals, or 7.75%, the order Orthoptera with
31 individuals, or 6.16%, and the order Hymenoptera with 22
individuals, or 4.37%. The orders Dictyoptera (0.99%) and
Lepidoptera (0.79%) were the least abundant (Figure 4).
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Figure 4. Relative abundance (%) of insect’s orders on S. aethiopicum.

4.2. Sampling Effort

The non-parametric estimators of ordinal richness for evaluating sampling success gave satisfactory values which are pre-

sented in Table 1.

Table 1. Non-parametric estimators of ordinal richness on insects associated with S. aethiopicum.

Non-parametric estimators of ordinal richness

ACE
ICE
Chao 1
Chao 2

30

Values Sampling effort
7 100%
7 100%
7 100%
7 100%
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Non-parametric estimators of ordinal richness

Jack Knife 1

Jack Knife 2

Bootstrap

Means

MMSMeans

Orders observed

Cumulative number of samples

Number of individuals

The accumulation or rarefaction curve of ordinal richness
used to determine sampling effort reveals a gradual evolution
of the orders obtained as a function of the cumulative number
of samples (Figure 5).

Number of Insects orders

1357 91113151719212325272931333537

Number of Samples

Figure 5. Rarefaction curve on sampling effort as a function of the
cumulative number of samples on Solanum aethiopicum.

4.3. Ordinal Diversity

Table 2. Ordinal diversity of entomofauna associated with S. aethio-
picum.

Diversity index Values
Shannon index (H’) 1,03
Simpson index (D) 1,88

Values Sampling effort
7 100%

7 100%

7,06 99,15%

7,31 95,75%

7,4 94,59%

7

38

503

Diversity index Values
Abundance (N) 503
Order number (O) 7

The ordinal diversity of the insect fauna associated with So-
lanum aethiopicum at our study site showed that this site is
diverse. The evidence in favor of this diversity is the Shannon
(H’=1.03; N=503; O=7) and Simpson (D=1.88; N=503; O=7)
indices, the values of which are recorded in Table 2.

4.4. Index Damage Due to Leucinodes orbonalis
on Fruits

4.4.1. Index Damage per Harvest

The average total number of fruits per plant differed signif-
icantly between harvests (df=4; F=39.79; P=0.000). The high-
est average total number of fruits per plant was obtained at the
third harvest, at 31.40 + 1.26 fruits/plant (Min=28.88;
Max=33.93; N=64) (Table 3).

The average number of fruits harvested per plant varied sig-
nificantly across harvests (df=4; F=17.53; P=0.0000). The av-
erage number of fruits harvested was highest at the fifth har-
vest, at 11.65 = 0.34 fruits/plant (Min=10.97; Max=12.32;
N=270). The average number of fruits harvested was lowest
at the second harvest, at 5.55 = 0.46 fruits/plant (Min=4.62;
Max=6.42; N=60) (Table 3).

Table 3. Ordinal diversity of entomofauna associated with S. aethiopicum.

Harvest (Means = Std. Err.)

Probability values

+ Std.
Variable Eians Std
1 (N=49) 2 (N=60) 3 (N=64) 4 (N=9) 5 (N=270) ddl F P :
TNE/  31.10£2.50a 24.71+1.51b  31.40+126a  17.00400b  17.26+0.48¢
4 . . 24.29+6.
plant (26.0636.1)  (21.6927.7)  (28.88-33.9)  (00-00) (16.31-18.31) 3979 0.00 9+6.66
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Harvest (Means + Std. Err.) Probability values
. Means + Std.
Variable Err.
1 (N=49) 2 (N=60) 3 (N=64) 4 (N=9) 5 (N=270) ddl F P ’
TNHaF/ 11.38+1.13a  5.55+0.46b 9.31+0.6b 5.66£0.52b  11.65+0.34a
+
plant (9.11-13.65)  (4.61-6.48) (8.11-10.51)  (4.45-6.88)  (10.97-12.32) 4 17:53 - 0.00 8.71x2.80
TNHF/ 0.26+0.06a 0.81£0.09b 0.12+0.06a 0.44+£0.29a  0.00+0.00c
+
plant (0.13-0.39) (0.62-1.00) (0.003-0.24)  (-0.23-1.1)  (0.0-0.0) 4 5981 0.00 0.33+0.29
TNIF/ 11.12+1.14a  4.71+0.40b 8.93+0.62a 4.55+0.17b  11.65+0.34a
+
plant (8.82-13.41)  (3.91-5.52) (7.70-10.17)  (4.15-4.96)  (10.97-12.32) 4 2286 0.00 8.19+3.21
IR (%) 35,75% 19,06% 28,43% 26,76% 67,49% 4 38.22  0.00 35,49+17,76%

Note. The values in parentheses represent the £95% confidence intervals; TNF = Total number of fruits; TNHaF = Total number of harvested
fruits; TNHF = Total number of healthy fruits; TNIF = Total number of infested fruits; IR = Infestation rate. Values followed by the same letter
do not vary significantly at p > 0.05, and those followed by different letters show significant variations at p < 0.05 (Tukey test).

4.4.2. Index Damage per Season

The average total number of fruits per plant varied signifi-
cantly according to the seasons (df=1; F=123.89; P=0.00).
During the short dry season, the average total number of fruits
was 28.40 + 0.98 fruits/plant (Min=26.45; Max=30.35;
N=182); During the long rainy season, the average total num-
ber of fruits was 17.26 + 0.48 fruits/plant (Min=16.31;
Max=18.21; N=270) (Table 4).

The average number of fruits harvested per plant differed
significantly between seasons (df=1; F=33.87; P=0.00000).

The average number of fruits harvested per plant during the
long rainy season (11.65+0.34 fruits/plant) was higher than the
average number of fruits harvested per plant during the short
dry season (8.45+0.43 fruits/plant) (Table 4).

The average number of healthy fruits per plant was signifi-
cant depending on the season (df=1; F=101.21; P<0.0004).

During the short dry season, the average number of healthy
fruits was 0.41 + 0.05 fruits/plant (Min=0.31; Max=0.5;
N=182). During the long rainy season, no healthy fruits were
observed at harvest (Table 4).

The average number of fruits infested per plant by L. or-
bonalis differed significantly between seasons (df=1; F=45.53;
P<0.0004).

During the short dry season, the average number of infested
fruits was lower than during the long rainy season, with 7.92
+ 0.44 infested fruits/plant (Min=7.04; Max=8.79; N=182)
and 11.65 = 0.34 infested fruits/plant (Min=10.97; Max=12.32;
N=270), respectively (Table 4).

The average attack rate of fruit due to L. orbonalis showed
a significant difference depending on the season (df=1;
F=70.50; P<0.0004). Our study revealed that the attack rate
was highest during the main rainy season (67.49% attack).

Table 4. Variation in average abundance of harvested and infestation eggplant fruits per season.

Seasons (Means + Std. Err.) Probability values
Variables Means = Std. Err.
SDS (N=182) LRS (N=270) ddl F P
TNF/ plant 28.40+0.98 a (23.45-30.35) 17.26+0.48 b (16.31-18.21) 1 123.9 0.0000 22.83+6.23 fruits
TNHaF/ plant 8.45+0.43 a (7.58-9.31) 11.65+0.34 b (10.97-12.32) 1 33.87 0.000 10.05+1.84 fruits
TNHF/ plant 0.41+0.05 a (0.30-0.45) 0.00+0.00 b (0.00-0.00) 1 101.2 0.0000 0.20£0.23 fruits
TNIF/ plant 7.924+0.44 a (7.04-8.79) 11.65+0.34 b (10.97-12.32) 1 45.53 0.000 10.78+1.004 fruits
IR (%) 27,88% 67,49% 1 70.51 0.000 47,68+22,86%

Note. SDS = short dry season; LRS = long rainy season; values in parentheses represent intervals to +95%; TNF = total number of fruits;
TNHaF = total number of harvested fruits; TNHF = total number of healthy fruits; TNIF = total number of infested fruits; IR = infestation rate.
Values followed by the same letter do not vary significantly at p > 0.05, and those followed by different letters show significant variations at p

< 0.05 (Tukey test).
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4.5. Index Damage Due to Leucinodes orbonalis
on Fruits

4.5.1. Mass (g), Length (mm) and Circumference
(mm) of Attacked Fruits and Average Number
of L. orbonalis Individuals per Fruit

(i). Depending on the Harvests

Our study showed an increasing trend in these three param-
eters over time and across harvests:

The average mass of infested and incubated fruit varied sig-
nificantly across harvests (df=4; F=12.37; P<0.0004). We
noted that the average mass of infested and incubated fruit was
highest at the fifth harvest (corresponding to the long rainy
season), at 52.51 + 1.44 grams/fruit (Min=49.66; Max=55.35;
N=270).

The average length of attacked and incubated fruit showed
a significant difference between harvests (df=4; F=19.88;

P<0.0004). Specifically, the average length of attacked and in-
cubated fruit was greatest at the fifth harvest (corresponding
to the long rainy season), at 4.55 + 0.05 cm/fruit (Min=4.45;
Max=4.66; N=270).

The average circumference of attacked and incubated fruit
also showed a significant difference between harvests (df=4;
F=20.81; P<0.0004). We observed that the average circumfer-
ence of attacked and incubated fruit was greater at the fifth
harvest (corresponding to the long rainy season, at 15.76 +
0.18 cm/fruit (Min=15.41; Max=16.12; N=270) (Figure 6).

The mean number of L. orbonalis individuals per incubated
fruit differed significantly between harvests (df=4; F=15.13;
P<0.0004). This mean number was highest at the fifth harvest
(between 2.5 and 3 individuals per incubated fruit), while we
observed fewer than one individual per incubated fruit at the
first harvest. From the first to the fifth harvest, a gradual in-
crease in the mean number of L. orbonalis individuals per in-
cubated fruit was observed (Figure 6).
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Figure 6. Cumulative graph showing the evolution of the mass, length, circumference of attacked fruits and the average number of L. orbonalis

individuals as a function of harvests.

(ii). Depending on the Seasons

The average mass (26.84+11.06g), length (4.15+0.45 cm),
and circumference (14.35+1.62 cm) of the attacked and incu-
bated fruits showed significant differences according to the
season: (df=1; F=43.48; P<0.0004) for mass, (df=1; F=52.40;
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P<0.0004) for length, and (df=1; F=57.49; p<0.000) for cir-
cumference. During the long rainy season, an increase in these
three parameters was observed (52.50+1.44 g; 4.55+0.05 cm
and 15.76%0.18 cm respectively), compared to the short dry
season (Table 5).

The mean number of L. orbonalis individuals per incubated
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fruit varied significantly with the seasons (df=1; F=56.30; During the short dry season, the mean was 1.14 + 0.10 in-

P<0.0004). An increase in the mean number of L. orbonalis dividuals per incubated fruit (Min=0.93; Max=1.35; N=182).

individuals was observed from the short dry season to the long During the long rainy season, the mean was 2.66 + 0.14 indi-

rainy season. viduals per incubated fruit (Min=2.37; Max=2.96; N=270)
(Table 5).

Table 5. Evolution of the mass, length, average circumference of attacked fruits and the number of L. orbonalis individuals as a function of the
seasons.

Seasons (Means £ Err. Std) Probabilities values
Parameters of fruits Means =+ Std. Err.
SDS (N=182) LRS (N=270) ddl  F p
Mass (g) 36.4242.05 a (23.45-30.35)  52.50+1.44 b (49.66-55.35) 1 4348 0.000 26.84+11.06 (g)
Length (cm) 3.7620.10 a (3.55-3.97) 4.55£0.05 b (4.45-4.66) 1 5240  0.000 4.15£0.45 (cm)
Circumference (cm) 12954036 a (12.23-13.67)  15.76+0.18 b (15.41-16.12) 1 5749 0.000 14.35+1.62 (cm)
L. ' - o
orbonalis abun 1.14+0.10 a (0.93-1.35) 2.66+0.14 b (2.37-2.96) 1 5630  0.000 1.91%0.87 individuals

dance per fruit

Note. SDS = Short dry season; LRS = Long rainy season; M = Mass; L = Length; C = Circumference; L. o = Leucinodes orbonalis. Values
followed by the same letter do not vary significantly at p > 0.05, and those followed by different letters show significant variations at p < 0.05
(Tukey test).

fruits (Table 6). In contrast, during the long rainy season, the

4.5.2. Correlation study showed positive and significant correlations between
During the short dry season, the study showed positive and the mean number Of L. orbonalis and the mass (‘r =0.12;p=
significant correlations between the mean number of L. or- O'QS) anfi length.(r =0.13;p< 0'95)’ but no significant corre-
bonalis and the mass (r = 0.29; p < 0.05), length (r = 0.28; p < lation with the circumference (r = 0.11; p > 0.05) of the incu-

0.05), and circumference (r = 0.31; p < 0.05) of the incubated bated fruits (Table 6).

Table 6. Correlation of the mass, length, circumference of attacked fruits with the number of L. orbonalis individuals as a function of the
seasons.

Seasons
Pairs of Variables

SDS (N=182) LRS (N=270)
Mass (g) & L. orbonalis r=0.29%* p <0.05 r=0.12* p <0.05
Length (cm) & L. orbonalis r=0.28% p <0.05 r=0.13* p <0.05
Circumference (cm) & L. orbonalis r=031% p <0.05 r=0.11 p >0.05

Note. SDS = Short dry season; LRS = Long rainy season; M = Mass; L = Length; C = Circumference; Values followed by the star vary
significantly at p > 0.05

The average mass of infested fruit showed a positive and significant correlation with the average number of Leucinodes
significant correlation with the average number of Leucinodes orbonalis individuals per incubated fruit (r = 0.25; p < 0.05).

orbonalis individuals per incubated fruit (r=0.27; p<0.05). Thus, if the incubated fruit is long, Leucinodes orbonalis in-
This indicated that if the incubated fruit has a high mass, Leu- dividuals are abundant.
cinodes orbonalis individuals are abundant. The average circumference of the infested fruits showed a

The average length of infested fruits showed a positive and positive and significant correlation with the average number
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of Leucinodes orbonalis individuals per incubated fruit (r =
0.27; p < 0.05). Therefore, if the incubated fruit has a large

circumference, Leucinodes orbonalis individuals are abun-
dant (Table 7).

Table 7. Spearman's R correlation between biometric parameters of attacked fruits and the number of L. orbonalis individuals per fruit.

Pairs of Variables Valid N
Mass (g) & L. orbonalis abundance 452
Length (cm) & L. orbonalis abundance 452
Circumference (cm) & L. orbonalis abundance 452

5. Discussion

5.1. Ordinal Richness and Diversity

In our experimental field, the insect fauna observed and in-
ventoried on Solanum aethiopicum comprises 34 families dis-
tributed across 7 orders: Coleoptera, Diptera, Hemiptera, Or-
thoptera, Hymenoptera, Dictyoptera, and Lepidoptera. These
results are comparable to those of [15], who studied the ar-
thropod fauna associated with Solanum aethiopicum (Sola-
naceae) on the campus of the Higher Teacher Training College
at Yaoundé, and identified 10 orders of arthropods distributed
across 39 families. These results are consistent with those of
[4] in his study of the arthropod fauna associated with some
vegetable Solanaceae in the Okola area (peri-urban zone of
Yaoundé), whose findings revealed the presence of 12 orders
and 62 families in the different study plots. [2] obtained simi-
lar results in their study of arthropods in vegetable crops in
West and Central Africa, Mayotte and Reunion. Therefore, we
can conclude that the insect fauna associated with Solanum
aethiopicum was diverse in our study.

5.2. Infestation Rate Due to Leucinodes
orbonalis on Fruits

The results obtained during our study show that the infesta-
tion rate of Solanum aethiopicum fruit by Leucinodes or-
bonalis is significantly high, despite fluctuation between har-
vests. This infestation rate is higher during the long rainy sea-
son, taking into account the average number of individuals in
an infested and incubating fruit. These results are similar to
those of [4], who noted that damage to fruit caused by L. or-
bonalis is greater during wet periods and less severe during
dry periods. His work revealed that nearly 80% of fruit losses
in the study sites were due to Leucinodes orbonalis. These re-
sults are consistent with those of [11], who studied the impact
of Leucinodes orbonalis on fruit in the field. This pyralid moth
is considered the most important pest of Solanum aethiopicum,
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Spearman R T (N-2) p-level
0.269 5.941 0.000
0.254 5.579 0.000
0.260 5.733 0.000

attacking mainly the stems and fruits. It can cause 100% dam-
age if no control measures are implemented [14]. In South
Asia, L. orbonalis causes significant damage to Solanum sp.,
especially during the fruiting stage and at harvest time [6].
Leucinodes orbonalis can infest other plants in the same fam-
ily as eggplant (Solanaceae); indeed, [10] found this species
in the attacked fruits of Capsicum annuum at Okola, Came-
roon, and their results showed an attack rate of 1.06% with a
relative abundance of 9%.

5.3. Relationship Between L. orbonalis
Abundance and Fruits Parameters

Our investigations revealed that the mass, length, and aver-
age circumference of the infested fruits influence the average
number of Leucinodes orbonalis individuals per incubated
fruit. Indeed, the average number of Leucinodes orbonalis in-
dividuals was found to be high when the fruit was large (high
mass, length, and circumference). These parameters are even
higher with rainfall patterns. The fruits increase in size during
the rainy season and lose water during the dry season. These
results corroborate those of [4]. Humid and rich in essential
biochemical, the fruits could offer a considerable (in terms of
volume) and favorable environment for the development of L.
orbonalis larvae [17].

6. Conclusion

At the end of our work, we identified seven orders, with
Coleoptera being the most abundant, the Chrysomelidae fam-
ily having the highest relative abundance. These are leaf pests
whose damage to leaves was significant. We observed that
Lepidoptera were less abundant compared to the other orders;
however, they caused more damage, particularly to fruit. We
observed that the infestation rate of Leucinodes orbonalis
(Pyralidae) on incubated S. aethiopicum fruit varies depending
on the harvest and the season. This pest proved particularly
dangerous during the wet season, when we harvested no
healthy fruit, unlike during the dry season, when the damage
is even more significant. Over the course of the harvests, the
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attack rate has shown significant growth, which can be ex-
plained by the plant's growth, resulting in a high fruit yield,
and by the climate, with the transition from the short dry sea-
son to the long rainy season, which is favorable to our crop.
The data obtained after measuring the mass, length, and cir-
cumference of the infested and incubated fruits allowed us to
conclude that the abundance of Leucinodes orbonalis individ-
uals varies according to these three parameters. The fruits be-
come waterlogged during the rainy season, and their volume
increases, providing considerable space for the development
of Leucinodes orbonalis larvae during the rainy period.

Abbreviations
SDS Short Dry Season
LRS Long Rainy Season
TNF Total Number of Fruits
TNHaF Total Number of Harvested Fruits
TNHF  Total Number of Healthy Fruits
TNIF Total Number of Infested Fruits
IR Infestation Rate
M Mass
L Length
C Circumference
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