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Abstract

The invasion of crops by insect pests’ results in economic losses for a large number of farming families. In this context,
the present study was carried out with the aim of characterizing the invasive insects in 3 annual crops (Corn, Beans and
Peanuts) in the community of Dimuca in the province of Uige. The research was carried out between January and June
2023. The research was conducted through an interview based on a questionnaire, and direct observation of insect pests
and their damage. 402 peasants were interviewed, 261.3 women and 140.7 men. The main insect pests that attack corn,
bean and peanut crops in the study area were: Formicidae sp., Brachytrupes membranaceus, Spodoptera frugiperda,
Elasmopalpus lignosellus, Agrotis ipsilon, Bemisia tabaci, Euschistus sp., Rhopalosiphum sp., Schistocerca sp., Zonocerus
variegatus, characterized by having chewing and sucking mouthparts, attacking agricultural crops in almost all
phenological stages, with greater emphasis on germination and growth 24% and 19% respectively for corn and peanuts;
growth to flowering 24% and 19% respectively for corn and beans; from growth to harvest 24%, 24% and 19%
respectively for peanuts, beans and corn. The most attacked crop organs were the leaves (62%) and seeds (51%) of
beans; peanut seeds with 46%. Only 21.6% of farmers combat insect pests using ash, castor oil, tobacco and pepper.
Using local bio-pesticide plants to protect crops against insect pests would provide excellent harvests.
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1. Introduction

The main annual crops historically cultivated in rain-fed areas are beans (Phaseolus vulgaris), cassava (Manihot
esculenta Crantz), corn (Zea mays), peanuts (Arachis hypogaea), sorghum (Sorghum bicolor) and sweet potatoes
(Ipomoea batatas) (Silva & Neto, 2019). Annual crops play a great socioeconomic role in Angola, as in most developing
countries.

In Angola, family farmers occupy 99.6% of the total cultivated land (De Melo et al,, 2021). However, these fields are
generally attacked by pests and diseases, causing direct and indirect damage that results in crop losses and low
commercial value of the products, which translates into economic losses for a large part of the peasant families (ACDI,
2016)

The economic losses caused by these insects in crops can reach several thousand dollars annually, worsening when
crops are grown in areas with sandy soils and a history of infestation (Khan, Fahad, Naushad, & Faisal, 2020). For crops,
a seedling infestation rate of 10 to 20% represents a reduction in grain production. For legume crops, the reduction in
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the number of plants due to pest attacks, result in economic losses. Corn, bean and peanut crops suffer severe attacks
from these insects. Therefore, it is necessary to have knowledge of the crop and its main enemies to evaluate the
intervention mechanisms and thus be able to protect these crops (Oliveira et al., 2014).

The existence of few local studies involving the characterization and identification of invasive pests of corn, beans and
peanut crops led to the formulation of the objective of characterizing and identifying the main invasive insects of corn,
beans and peanut crops in an attempt to study viable methods to combat these pests.

2. Methodology

The study was carried out in the Dimuca commune (Figure 1), municipality of Negage, province of Uige. The municipality
is located 37 km northwest of the provincial capital Uige, which has 27 communities and 82 villages and is home to
159,000 people (De Matos et al,, 2021)..

~ @- CARTA GERAL DE CINCO ALDEIAS NO MUNICIPIO DE NEGAGE

WOTE W ATE bR KR EIIEE  WLGE  WATE WO SRR AThed  IIeE e W e

N : ’ Y 7 L : Y o

ure

> i ey Ioémdu
= B a 178 35 TEm
e senn () aoea

Figure 1 Study area map

2.1. Field research

The field research was carried out between January and June 2023, through interviews based on semi-structured
questionnaires, combined with observations, followed by an exploratory phase and a data collection phase.

In the exploratory phase, different production areas were identified, including the choice of the commune to carry out
the research, as well as the size of the population to be researched, based on a previous survey carried out by Institute
for Agrarian Development (IDA) from the Ministry of Agriculture and Forestry, where the pre-research revealed the
lack of data referring to the attacks caused by insect pests on corn, bean and peanut crops, especially in the commune
of Dimuca.

For data collection, a total of 402 peasants were covered, distributed across five villages (Figure 1). The research was
carried out in the immediate vicinity of the production areas. This phase focused on identifying the different insects that
attack the crops, the damage caused to the crops studied and the collection of anthropometric data, such as age, sex and
experience of respondents with the crops.

To identify insects in the field, an area of 1m2 was delimited, and the plants within this perimeter were quantified,
consequently the number of insects present on each plant on this surface. The insects were subsequently grouped
according to their morphology, based on the type of mouthparts and according to the diurnal or nocturnal habits that
the insects present.
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To identify the insects, images collected in the field were analyzed using the Google Lens® tool, followed by
confirmation through specialized bibliography in entomology as described by Rosa, Nanya, & Conte (2011).

The damage was identified through direct observation of the affected parts, through their signs and symptoms, caused
by the presence and/or passage of insects as described by (Mampasi, de Carvalho, Anténio, & Munanga, 2024)

2.2. Statistical data analysis

The statistical analysis of the data was performed based on the analysis of variance (ANOVA) using the Statistica 10
software (StatSoft, Tulsa, OK). To determine homogeneous groups, the Tukey test was performed at 95%. Principal
Component Analysis (PCA) was performed using XLSTAT software (V 7.0; Addinsoft, Paris, France) to assess the affinity
between insects according to their mouthparts and the cultures.

3. Results and Discussion

3.1. Sociodemographic profile of informants

Table 1 presents the sociodemographic profile of bean, corn and peanut producers in the Dimuca Commune. Regarding
the gender, the interviewees was mostly female (65%) against 35% of male. The predominance of women can be
justified by the fact that they dedicate themselves more time to field cultivation while men are more inclined towards
short-term economic activities such as hunting, extraction/production of alcoholic beverages such as maruvo, capuca
and lunguila. A study carried out by Mawunu et al, (2023) highlighted the role of women in preserving the
ethnobotanical potential of plant resources in the city of Negage, showing a representation of 63% among those
surveyed.

Research participants in the study area had an average age of 38 years, with the largest group (54%) being between 35
and 50 years old, followed by informants aged between 20 and 35 years old (35%). The household consisted of an
average of 4 to 6 people (46%). It is worth noting that the informants have their families as the workforce to carry out
activities in the field, with agricultural production being the main source of income.

Finally, the time that respondents have been engaged in agricultural activity showed that the majority (32%) have been
cultivating peanuts, beans and corn for more than 20 years, followed by farmers with 15-20 years of experience (24%),
and 10-15 years (19%) (Table 1). The interviewees experience proved to be a useful ally in the preliminary and/or
morphological identification of the signs and symptoms caused by insects, as it allowed to observe that the interviewees
with more experience showed a greater understanding of the signs presented by the plants in relation to farmers with
less time in the activity.

Table 1 Sociodemographic profile of informants

Variables Parameters | (%) respondents
Gender Female 65
Male 35
Age 20-35 38
35-50 54
50-65 5
> 65 3
1- 19
Household 4- 46
7- 30
>9 5
Years of agricultural experience | 1to 5 11
5to 10 14
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10 to 15 19
15 to20 24
> 20 32

3.2. Phenological phases most vulnerable to insect attack

Figure 2 illustrates the plant phases the most susceptible to insect attack in peanut, bean and corn crops. The growth
phase until harvest was the most attacked for peanut and bean crops with 24%, while for corn crops, the highest attack
rate was found in the phases between growth and flowering with 24%. Then, the farmers pointed to the phase between
germination and growth as being one of the phases most susceptible to attack, where corn crops have the highest
incidence (24%), followed by peanuts (19%) and finally beans (11%). Beans were the crop that suffered the most
attacks during the growth phase (19%), followed by corn (11%) and the least attacked was peanuts with 8%.

During the storage period, corn and bean crops were the most attacked cultures (16%) respectively followed by peanut
crops (14%). Farmers preserve the seeds in structures locally called Kimpukas, where the seeds are stored until the
planting period, as mentioned by (Mawunu, 2022).

The period from growth to maturation was one of the least mentioned by farmers in the study area, second only to the
sowing period, which was the least attacked phase.

According to Carvalho, Bubans, Jensen, & Barcellos, (2017) in corn crops, the fall armyworm is the pest that causes the
most concern to producers, attacking all stages of the crop, especially in the germination and growth phases, as it is at
these stages that corn seedlings are small and vulnerable, becoming easy targets due to their soft and succulent foliage.

The susceptibility of corn to insects can vary depending on the variety, climatic conditions, the presence of natural
enemies of insects, the adoption of integrated pest management practices and the history of previous infestations in the
growing area. Timbd, Menezes, & Lima, (2023), stated that corn is attacked by pests and diseases that occur throughout
the development of the crop, from sowing to harvesting. Likewise, highlighted that corn crop pests occur in all producing
regions, both in summer crops and in second harvests. They attack the plant from its emergence until the formation of
spikes.
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Figure 2 Phenological stages most vulnerable to insect attack in peanut, bean and corn crops (%)

For Singh & Gaur, (2020), pests attack bean crops from emergence to seed storage, arthropods and mollusks can cause
significant reductions in bean yield, ranging from 11 to 100%, depending on the species of pest, the cultivar planted and
the sowing season. Among the pests that attack beans, whiteflies (Bemisia spp.) are the ones that cause the most damage,
mainly through the transmission of the Bean Golden Mosaic Virus (BMMV). According to Ouaarous et al,, (2025), bean
crops are harmed by pest attacks from planting and during the vegetative and reproductive phases of the plant, in
addition to the damage caused to stored grains.
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For, Santos & Moura, (2017), peanuts attack are naturally susceptible to various insects, mites and microorganisms that
can affect, with greater or lesser degrees of severity, the production or quality of the product, in the field, during
transport or during storage. The same authors described peanuts as being a crop attacked by more than 360 species of
insects in the different parts of the plant, in their different phases of phenological development, where the damage to
the crop depends mainly on the intensity of the infestation and the damage caused.

3.3. Ethnoentomological study
The data presented in the

Table 2 provide informations on the infestation of different pest species in three crops (peanuts, beans and corn),
analyzed in different neighborhoods (B1 to B5).

The presence of Euschistus spp. was recorded in all crops, with greater infestation in corn in B3 (140.00 a), indicating a
high vulnerability in this neighborhood for this pest followed by beans equally in B3 (39.00 a), suggesting favorable
conditions similar to corn and the infestation was low and uniform in the peanut crop between neighborhoods B4 and
B5 (13.33 b, respectively) having maximum values. The presence of Euschistus spp. is associated with local factors such
as climatic conditions and agricultural practices. In corn and beans, high scores in B3 may indicate less effective
management or ideal environmental conditions for the pest. The severity of the attack by Euschistus spp. in corn crops
can be explained by the fact that the insect pest attacks the crop at all development stage.

The stink bugs Dichelops melacanthus and Dichelops furcatus, also known as green-bellied stink bugs, inhabit several
species of native and exotic plants. These insects traditionally cause damage on corn crops. The incidence of the stink
bug D. melacanthus is more frequent in lower latitudes, while the species D. furcatus occurs mainly in high latitudes
(Panizzi & Lucini, 2024).

Phytophagous bugs represent one of the most important groups of insect pests in crops. As they feed directly on the
pods, they attack the grains, seriously affecting the yield as well as the physiological and sanitary quality of the seed
(Ouaarous et al.,, 2025).

Rhopalosiphum spp. it is a pest adapted to crops such as beans and peanuts, but less prevalent in corn. Rhopalosiphum
spp. presented the greatest severity attack, especially in the peanut crop in B4 (176.00 a), standing out as a critical point
for this pest and in the bean crop in B3 (170.67 ab), followed by B4 (125.00 ab). In corn, the values were significantly
lower, with maximum infestation in B3 (90.00 abcd). The high infestation in B4 and B3 for these crops suggests that
these neighborhoods may have a higher host density or agricultural practices that favor the proliferation of the pest.

As explained by Riddick, (2024), the diversity of crops attacked by Rhopalosiphum spp. maybe since aphids are
polyphagous pests, that is, they attack several families of plants, including Cucurbitaceae, Malvaceae, Solanaceae and
Rutaceae and are present in regions with tropical, subtropical and temperate climates. These aphids can cause direct
damage, such as extracting carbohydrates and amino acids from the phloem of plants, and can indirectly transmit more
than 100 species of phytopathogenic viruses, responsible for major losses in agriculture.(Lorenzoni, Rosado, & Soares,
2016)
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Culture by | Euschistus | Rhopalosiphum | Zonocerus | Schistocerca | Gryllidae | Brachytrupes | Spodoptera | Elasmopa | Agroti | Bemisi
location spp- spp- variegatus | spp. spp- membranaceu | frugiperda | Ipus s a

s lignosellu | ipsilon | tabaci

s

B1-Peanut 6,00 b 13,33 b 13,33 f 13,33 d 86,67 a 86,67 a - 4,67 a 13,33a | 4,67 a
B2-Peanut 9,00 b 66,67 abc 109,67 a 26,67 d 26,00b 26,00 b - - 19,00a | -
B3-Peanut 9,00 b 18,67 cd 6,00 f 16,67 d 20,00 b 20,00b - - 10,00a | -
B4-Peanut 13,33b 176,00 a 21,00 ef 10,67 d 13,33b 13,33Db - - 20,00a | -
B5-Peanut 13,33b 33,33 cd 13,33d 13,33d 13,33b 13,33Db - - 16,67 a | -
B1-Beans 18,00 b 106,67 ab 533f 21,33d 533b 533b - - - -
B2-Beans 20,75 a 122,67 ab 21,33 de 69,00 c - - - 7,67 a 5,67 a 7,67 a
B3-Beans 39,00 a 170,67 ab 533f 85,33 b - - - - - -
B4-Beans 13,33b 125,00 ab 533f 12,00d - - - 3,00a 37,33a | 3,00a
B5-Beans 533b 54,67 cd 533f 533f - - - - - -
B1-Corn 15,33b 9,00 cd 42,00 c 9,00b 9,00b 9,00b 33,00a 6,33 a - 6,33 a
B2-Corn 15,00 b 47,99 cd 57,33d 128,00 a 3,00b 3,00b - 10,00 a - 10,00 a
B3-Corn 140,00 a 90,00 abcd 17,33 ef 12,00 b 1,33 b 11,33b 7,00 bc 3,00a - 3,00a
B4-Corn 67,00 a 69,00 cd 6,00 f 3,00d 3,00b 3,00b 9,00b 3,00a - 3,00a
B5-Corn 6,00 b 39,00 cd 6,00 f 3,00d 3,00b 3,00b 9,00b - - -
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Zonocerus variegatus showed a higher incidence of attack on peanut crops in B2 (109.67 a), while in the other
neighborhoods the incidence was lower. For corn, the attack was more severe in B2 (57.33 d), with lower values in B1
(42.00 c) and B3 (17.33 ef), with lower records in beans. The high presence of Zonocerus variegatus in B2 in peanut and
corn, suggests that this species finds favorable conditions in this neighborhood, such as abundance of food and ideal
climate. According to Bakondongama et al., (2017), when recording a gradual increase in the attack of Zonocerus
variegatus due to changes in the environment, their numbers increased locally, creating new sources of damage. The
authors describe Zonocerus variegatus as a heliophilous grasshopper that prefers very humid environments as well as
herbaceous and shrubby plants.

It was recorded in all crops, with emphasis on corn, attacked by Schistocerca spp. in B2 (128.00 a), indicating very
favorable conditions for this species. In bean crops, the highest incidence was observed in B3 (85.33 b), compared to
the attack of this crop in other neighborhoods. In peanuts, the infestation was moderate, with the maximum being in B4
(13.33 d). The presence of Schistocerca spp. may be associated with periods of drought or agricultural practices that
favor its reproduction. The high infestation rate in B2 (corn) and B3 (beans) suggests the need for specific interventions
in these neighborhoods. This phenomenon is justified by the fact that they are polyphagous species.

According to Bhagarathi & Maharaj, (2023), at least 23 species are considered pests, forty-three species belonging to
four families cause economic damage by attacking cultivated plants. The Acrididae family has the largest number of
representatives species that constitute regular and serious pests; others are of occasional occurrence, or even of
insignificant presence.

The presence of Gryllidae was observed only in peanuts and corn, with a greater infestation in peanuts cultivated in B1
(86.67 a), being statistically similar to the other neighborhoods and in corn crops the maximum population was 9.00 b
in B1. Crickets, represented by the family Gryllidae, appear to have a preference for peanuts grown in B1, indicating that
this crop may be more vulnerable.

This fact is justified by Lim et al,, (2023) corroborating the results presented in this study when he described that
crickets are insects that live in environments with low vegetation, in native fields or in crops with deficient plant cover.
For the author, the cricket causes damage with greater intensity during periods of drought and high nighttime
temperatures. For corn and bean crops, attack by Gryllidae species occurs with greater severity in the germination
phase.

Similar to Gryllidae, Brachytrupes membranaceus showed the same attack tendency and severity, being more severe in
peanut, in B1 (86.67 a). In corn, the infestation was more homogeneous, with maximums in B3 (11.33 b). Like crickets,
B. membranaceus showed a preference for peanuts in B1, highlighting the importance of targeted management in this
neighborhood.

The attack of Spodoptera frugiperda was recorded exclusively in corn with maximum infestation in B3 (33.00 a) and
absence of attack in B2. The fall armyworm showed high prevalence in B3, being a typical corn pest. The management
focus should be on this neighborhood. Carvalho et al., (2017), state that for corn crops, the fall armyworm is the pest
that causes the most concern to producers.

In the work carried out by Viana, Guimaraes, & Mendes, (2022) it was shown that the fall armyworm has a broad host
spectrum, surviving in more than 80 registered plant species, although it has a preference for grasses with an emphasis
on corn crops and weedy grasses such as digitada corn (Digitaria spp.). The authors also emphasize that when the larvae
are numerous, they defoliate their favorite plants, acquire the typical migratory habit of “funnel caterpillars” and
disperse in large numbers, consuming almost all the vegetation in their path.

Elasmopalpus lignosellus presented moderate attack and statistically significant difference in all affected crops, with
emphasis on corn crop in B2 (10.00 a). In peanuts, only B1 was an attack recorded (4.67 a), for beans, the records were
low and homogeneous. The corn borer has a moderate impact, but records suggest greater concern in corn in B2 (10.00

a).

According to Salomao, Ferro, & Ruas, (2020) this insect is a polyphagous pest that attacks more than 60 species of plants,
causing serious damage to several economically important crops, such as corn, sugar cane, wheat, soybeans, rice, beans,
sorghum, peanuts and cotton, presenting a more severe attack on corn that varies from 20% to total loss of production.
The severity of the attack of Elasmopalpus lignosellus on corn crops was evidenced by (Farinha & Eugénia, 2010), the
caterpillar penetrates the collar region, making galleries inside the stalk, causing the death or tillering of the plant. The
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attack causes the destruction of the growth region, when it is below ground level, and totally or partially destroys the
merismatic tissues responsible for conducting water and nutrients.

The presence of Agrotis ipsilon was recorded only in bean and peanut crops, where it had alow and homogeneous attack
with a higher incidence in B4 (37.33 a and 20.00 a, respectively). Agrotis ipsilon mainly impacted beans in B4, where
control should be a priority. The results observed in bean cultivation corroborate those presented by (Viana etal., 2022).
This insect has nocturnal habits and attacks young plants by cutting them close to the ground.

The elasmo caterpillar, as an important pest in corn crops, attacks the youngest plants. Its damage occurs when it is in
the larval period, when it is up to 10 cm tall. The losses become greater when there are alternative hosts in the area,
such as other crops and/or weeds, which favors the increase in the population in the period prior to planting the crop
(Vianaetal.,, 2022).

Elasmopalpus lignosellus and Bemisia tabaci presented the same attack pattern, being moderate and statistically similar
in all affected crops, with emphasis on the corn crop in B2 (10.00 a). In peanuts, only B1 was an attack recorded (4.67
a). For beans, the records were low and homogeneous, both for E. lignosellus and for B. tabaci. The corn borer (E.
lignosellus) had a moderate impact, but records suggest greater concern in B2 corn (10.00 a). While whitefly had limited
impact, its presence in peanuts indicates the need for monitoring.

The results corroborate what was described by Silva et al., (2017), which showed that beans and snap beans are the
most common host species for Bemisia tabaci attacks. This specie uses its stylets to suck phloem sap from plant stems
and leaves. Large populations of whiteflies cause yellowing, drying, distortion, discoloration or leaf drop (Ouguas &
Azenzem, 2025).

3.4. Analysis of the affinity of insect pests with crops
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Principal Component Analysis allowed us to observe, on one hand, the affinity of insects with crops and, on the other
hand, the distribution of these insects in the different areas where the study was carried out (figure 3). Where the crops
and their respective locations are represented by the blue dots and the red lines indicate the identified insects.

It was thus possible to observe that insects with sucking mouthparts, such as whiteflies, aphids and bedbugs, were
mainly related to bean crops. Insects with chewing mouthparts such as fall armyworm, slug caterpillar and Zonocerus
variegatus mainly attacked corn crops, while insects such as Brachytrupes membranaceus, Blatteae Spp and Formicidae
sp had greater affinity with peanut crops. Our results corroborate studies carried out by (Asif, Rayamajhi, & Mahmud,
2025; Nogueira et al., 2016; Spatt, Sturza, & Dequech, 2011; Santos & Moura, 2017; Picango, 2010).

3.5. Crop organs attacked by insects
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Figure 4 Attack of plant organs by insects

Figure 4 shows the results regarding the attack of plant parts. According to the illustration, the bean crop was the most
attacked among the others, with emphasis on leaves, seeds and flowers (62, 51 and 19 frequencies, respectively), except
in the root where the peanut presented the highest attack rate. Next, the most attacked crop was peanuts, whose most
attacked organ is the seeds.

The higher incidence of attack on peanut seeds was due to the fact that they have a geocarpic fruit, thus better attracting
Formidae spp. And Brachytrupes membranaceus, because their habitat is the soil, where the peanut seed develops and
matures. Compared to the others, the corn crop showed low attacks on the different organs of the plant.

In the study carried out by Letting, Venkataramana, & Ndakidemi, (2021) it was highlighted that insect pests consume
reserve tissues and the embryo, determining the loss of dry matter essential for vital activities and, as a consequence,
loss of weight, physical purity and physiological quality of the seeds is observed., Attacks on roots may be associated
with the adoption of direct planting, which generally results in an increase in insects attacking the root system of plants.

3.6. Pest control in crops

Peanut, bean and corn producers in the Dimuca Commune do not use phytopharmaceuticals to prevent or control pests
and diseases. When asked Regarding the reason for not using phytopharmaceuticals, they indicated the unavailability
and/or lack of knowledge about the use of these products and as a solution they resort to alternative sources to combat
and control insect pests in these crops.

The results of the research related to pest control allowed us to observe that 21.6% of producers in the studied location,
combat pests using rudimentary techniques such as the use of ash and plants with biopesticide properties. 78.4% of
informants do not combat insect pests for two reasons: 67.6% because they do not have the technical knowledge to
apply the products and 10.8% do not combat them due to the unavailability of the product.
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The lack of technical knowledge in the application of insecticides by respondents is related to their low level of technical
knowledge, which hinders their ability to diagnose the insects that cause economic damage to crops.

As stated by Guimaraes, (2023) the control of pests or diseases in any crop is justified for economic reasons, since, as
recommended by good integrated pest management practices, an organism is only considered a pest when it causes
economic damage. On the other hand, the lack of knowledge on the use of insecticides associated with the low level of
education of farmers can be detrimental to the understanding the information presented on the packaging of chemical
products, which can interfere with the dosage and preparation of the pesticide.

Farmers in the Dimuca Commune who combat invasive insects, 39% use ash against aphids, 23% use extracts of Ricinnus
communis L. to combat locusts, 18% combat whiteflies using tobacco, 11% use soil to combat fall armyworm, and 9%
use pepper to combat various pests. According to Barros (2017), to reduce the incidence of pest species, some plant
extracts with insecticidal power have been used, as well as crop rotation.

For Spletozer, Santos, Sanches, & Garlet, (2021), several plant extracts have insecticidal properties against stem borers
infesting cereals in Africa. These include margosa (Azadirachta indica), acacia (Acacia sp.), tephrosia (Tephrosia vogelii),
West African pepper (Piper guineense), chili pepper (Capsicum sp.), onion (Allium sativum, Allium cepa), lemongrass
(Cymbopogon citratus), tobacco (Nicotiana tabacum), and wild sunflower (Tithonia diversifolia).

3.7. Economic impact of insects.

Insects play a crucial role in seed dispersal, maintaining soil structure and fertility, and controlling the population of
other living beings (including predators, parasites, parasitoids, vectors and disease agents). Additionally, insects play a
crucial role as pollinators. Natural and controlled pollinators have a deep connection with human well-being, due to
their crucial role in the reproduction of wild plants and in agricultural production, impacting the yield of approximately
75% of the most relevant crops globally (Belluco et al., 2023).

The most direct economic impact of pests is the reduction or loss of crop production which results in a reduction in
agricultural yield. Pest infestations can compromise fertilization or germination rates. Production losses caused by
pests, although seemingly easy to identify, can be difficult to measure in economic terms (Makgoba, Tshikhudo, Nnzeru,
& Makhado, 2021).

4., Conclusion

The study allowed us to identify the insects that most attack peanut, bean and corn crops in the Dimuca Commune,
which belong to the species Formicidae spp. Brachytrupes membranaceus, Agrotis ipsilon, Euschistus spp.,
Rhopalosiphum spp., Schistocerca spp., Spodoptera frugiperda, Bemisia tabaci, Euschistus spp., Diabrotica speciosa and
Elasmopalpus lignosellus. These species cause damage to all plant organs and at all stages of growth and development,
with greater severity during the growth and harvest phase. It was noted that the damage caused by each insect pest was
not proportional in all the studied neighborhoods of the Dimuca Commune.

There was a higher incidence of peanut crops attacked by Formicidae spp., respectively in neighborhoods B1 and B2.
The attack by Spodoptera frugiperda was identified only in the corn crop in 4 of the 5 studied neighborhoods, where the
attack was more severe in B1 compared to the others. For Bemisia tabaci, the most severe attack was recorded in B2
and B3 in bean crops. Euschistus spp. attacked all crops in all neighborhoods, with emphasis on B3 and B4 in corn crops
and less severe in B1, B2 and B5.

The PCAresulted in the grouping of three types of insect pests according to their mouthparts, where insects with sucking

mouthparts were mainly related to bean crops, insects with chewing mouthparts mainly attacked corn crops, while
insects such as crickets, cockroaches and ants had a greater affinity with peanut crops.
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