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Abstract

Agrotis ipsilon is an important pest of several crops, where it causes damage to various parts of the plant 
such as stems, roots, leaves and tubers. Due to the growing demand for controlling these pests, there is a 
constant need for new products as the organisms acquire resistance after continuous contact. And this also 
generates a demand for bioinsecticides, which normally pose a lower health risk and are less harmful to the 
environment. Among the plants commonly used as insecticides are neem and rue, which have already been 
studied for several pests, although never together. This work aimed to determine the insecticidal activity of a 
natural insecticide derived from a mixture of neem and rue, commonly used in the region of Senhor do Bonfim-
BA against A. ipsilon. Four different solutions were prepared, containing a) 20 neem leaves, 10 rue leaves and 
5 A. ipsilon caterpillars, b) 20 neem leaves and 10 rue leaves, c) 20 neem leaves and d) 10 rue leaves. Water 
was tested as control. In the tests carried out, both the mixture popularly used in the region, containing neem, 
rue, and A. ipsilon caterpillars, as well as the solution containing only neem and rue had good results, killing 
all caterpillars in 72 hours. Isolated plant extracts did not obtain good results, only delaying the formation of 
pupae for neem extracts. Therefore, the mixture of Neem and Rue showed good insecticidal potential against 
A. ipsilon, with much higher activity than its isolated components.
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Introduction
The effects of the usage of pesticides are 

seen both in the rural population, mainly through the 
environmental contamination of water and soil, and 
in the general population, mainly through residues of 
pesticides within the food (Brito et al., 2021). There are 
numerous compounds on the market to control pests, 
insects, and other organisms. Since those organisms 
acquire resistance after continuous contact with these 
compounds, there is an increasing demand for new 
products (Braibante & Zappe, 2012). Therefore, the 
application of bioinsecticides becomes feasible, as it 
resorts to organisms from the environment itself to control 
pests (Oliveira-Filho, 2008).

A wide variety of plants have insecticidal effects 
that, if studied, can replace pesticides for pest control 
(Badalamenti et al., 2021; Devrnja et al., 2022; Faleiros et 
al., 2022; Demirak & Canpolat, 2022; Tavares et al., 2021; 

Zhang et al., 2020). Neem, Azadirachta indica, was used 
to control the pests Diabrotica speciosa and Empoasca 
kraemeri (Kinhama et al., 2022), the aphids Brevicoryne 
brassicae and Myzus persicae (Carvalho et al., 2008), the 
fall armyworm Spodoptera frugiperda (Santos & Barbian, 
2022), fungi that cause powdery mildew (Carneiro et al., 
2007) disease, the leaf miner fly Liriomyza sativae (Costa 
et al., 2016), among other uses.

Another well-studied plant, Ruta graveolens, 
known as rue (Wang et al., 2022), was used to control 
the pests Diabrotica speciosa (Barbosa et al., 2009), 
Alphitobius diaperinus in combination with mastruz, 
cinnamon and neem (Marcomini et al., 2009), Ephestia 
kuehniella (Barbosa et al., 2011), Acanthoscelides 
obtectus and corn weevil Sitophilus zeamais (Almeida & 
Silveira, 2019).

One of the several pests of plantations is the 
Agrotis ipsilon (Rings et al., 1975): its larva causes damage 
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to various parts of the plant, such as stem, root, and tuber 
(Sherrod et al., 1979). Its most striking characteristics are 
its cylindrical shape, smooth appearance, grayish color, 
and the behavior of curling up when touched, which 
is why they are popularly known as thread caterpillar 
(Fernandes et al., 2013). Studies have shown that this 
caterpillar is a pest of corn (Cruz et al., 1982), coffee 
(Fernandes et al., 2013), tobacco (Matioli, 1986), beans 
(Costa & Link, 1984), among others.

The use of insecticides for the chemical control 
of A. ipsilon requires a variety of products and methods 
for effective treatment. Currently, a wide variety of 
insecticides are used to control this caterpillar, especially 
pyrethroids, carbamates, organophosphates, and 
neonicotinoids. However, in case of indiscriminate use, 
these compounds can cause serious damage to the 
environment and human health (Lustosa et al., 2023; Joshi 
et al., 2020).

In the present study, the aim was to analyze the 
effectiveness of natural insecticides based on neem and 
rue for A. ipsilon pest control.

Material and Methods
The caterpillars used in the tests were collected 

at Serra Verde settlement, in Senhor do Bonfim - BA and 
brought to laboratory. Lettuce leaves (Lactuca sativa var 
crispa) used in the test were collected from those that 
were free of infestation from the plantation in the Serra 
Verde settlement. Neem and rue leaves used for the 
mixture preparation were collected also in Serra Verde 
settlement.

Extracts preparation
For the preparation of the extracts, the method 

popularly used in the region was followed, in which 250 
mL of water, 20 neem leaves, 10 rue leaves and five 
A. ipsilon caterpillars are placed in PET bottles. Thus, to 
evaluate the activity of each component of the mixture, 
the following solutions were prepared in duplicate:

Treatment 1: 250 mL of water, 20 neem leaves, 10 
rue leaves and 5 A. ipsilon caterpillars.
Treatment 2: 250 mL of water, 20 neem leaves and 
10 rue leaves.
Treatment 3: 250 mL of water and 20 neem leaves.
Treatment 4: 250 mL of water and 10 rue leaves.
Treatment 5 (control): 250 mL of water

All mixtures were prepared one week before 
application, following the method popularly used in the 
region and filtered.

Bioassays
Lettuce leaves were placed in plastic pots and 

30 mL of the mixture was sprayed to the leaves. After 
that ten 6th instar caterpillars were placed in each pot. 
All treatments were realized in triplicate. The pots were 
closed with voil and mortality was observed every 24 
hours for six days.

Statistics
Data of mortality and pupae formation were 

tabulated and analyzed using one-way ANOVA. 
Differences between treatments were determined 
by Tukey's multiple range tests and were considered 
statistically significant at P < 0.05.

Results and Discussion
All pots were analyzed every 24h to observe how 

many of the caterpillars were still alive and for how many 
there was formation of pupae. All results are shown in 
Table 1.

Treatment 1 had an insecticidal action on the 
caterpillars: after 48 hours all caterpillars were dead. It 
is important to highlight that, after using the extract, the 
mixture may have caused anatomical abnormalities in 
the larvae, as some of them seemed to melt and darken 
after death. Substances tested in other works, as basil, 
gautheria and eucalyptus essential oils, showed to cause 
deformation in A. ipsilon larvae in higher concentrations 
(Jeyasankar, 2012; Shadia et al., 2007). Thus, it may be 
necessary to conduct a more detailed study to verify 
the true effect of the neem, rue and caterpillar mixture. 
There is no information in the literature about this method 
of extract preparation, especially about the presence 
of caterpillars in it, and therefore this is an alternative 
method that needs to be explored.

In treatment 2, insecticidal action was also 
verified: after 72 hours all caterpillars were eliminated. 
This treatment took a day longer to kill all caterpillars 
then treatment 1, but also showed excellent mortality. In 
this treatment, only neem and rue leaves were used to 
prepare the mixture, without caterpillars. There is also a 
gap in the literature regarding studies that deal with the 
use of the two plants in a single defensive, although both 
plants were known for their insecticidal activity (Almeida 
& Silveira, 2019; E. M. Costa et al., 2016; Kinhama et al., 
2022; Santos & Barbian, 2022; Wang et al., 2022). There 
is no literature data on how adding caterpillars to the 
mixture can change its mortality activity. We can only 
assume that some compounds produced by the dying 
caterpillar may increase the toxicity of the mixture.

In treatment 3, in which green neem leaves 
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were crushed with 250 mL of water, the pupae formation 
was observed with some delay probably caused by the 
application of the mixture. According to Viana et al., most 
neem derivatives studied to control pests are obtained 
from seeds by grinding or compression to remove the 
oil (Viana & Ribeiro, 2010). Crushed dry leaves are also 
used, as can be seen in the work by Rosado et al. and 
Carvalho et al (Carvalho et al., 2008; Rosado et al., 2011). 
As for the usage of green leaves in the preparation of 
the insecticide, it is noted that this type of preparation is 
still poorly explored. But in a study by Viana and Ribeiro 
it is possible to observe that the aqueous extract of 
crushed green neem leaves, applied in three sprays, 
can effectively control Spodoptera frugiperda in maize 
(Viana & Ribeiro, 2010).

In treatment 4, in which an aqueous extract of 
rue was used, no changes were noted when compared 
to control treatment. It is important to highlight that, 
according to Ayres et al. (Ayres et al., 2020), rue is the 
subject of several studies that deal with the insecticidal 
action of the plant. One of these studies evaluated 
the deterrent effect of plant extracts on Papilio thoas 
brasiliensis, given that they consumed few leaves 
(Cupertino de Souza & Mara-Mussury, 2010). In the study 
by Marangoni et al., it is also possible to observe the 
deterrent effect of rue (Marangoni et al., 2013). However, 
the plant is still not recognized by Brazilian agencies for its 
effectiveness. Treatment 4 was only slightly different from 
5 (control) in the first day, but in the end in both treatments 
all caterpillars formed pupae.

Conclusion
It was possible to conclude that the method 

used showed insecticidal activity on populations of A. 
ipsilon after 48 hours of spraying the extracts containing 
Neem, Rue and A. ipisilon caterpillars. The second 
treatment, containing Neem and Rue also showed good 
insecticidal activity, with all larvae dead after 72h. These 
two treatments demonstrated efficiency in pest control. 
Being an easy-to-handle natural pesticide, it can be 

considered an alternative with economic and ecological 
perspectives, which can cause less damage to the 
environment and the health of workers and consumers, 
contributing to sustainable rural development, as well as 
to the production of healthy foods. Treatment 3, using 
only crushed green Neem leaves have delayed pupae 
formation. It is worth highlighting the need for more 
studies that explore the use of this extract, due to the lack 
of studies focused on this method used by the settlers.
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