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Abstract: Pests present a major threat to agricultural crops, leading to
diminished yields, economic losses, and potential food insecurity. In South
America, rice and grape cultivation have become increasingly significant due
to their economic value, contribution to food security, and role in exports.
However, these crops are vulnerable to pests such as Oebalus poecilus,
Hydrellia wirthi, and Pseudococcus viburni. The reliance on synthetic
pesticides raises concerns due to their residual environmental effects and
potential risks to human health. Consequently, Integrated Pest Management
(IPM) strategies, including natural botanical products, are crucial for
sustainable pest control. Hence, this review aims to compile and evaluate the
use of botanical products for pest management, providing safer and more
environmentally friendly alternatives to conventional pesticides for rice and
grape crops in South America. This review utilized five scientific databases
and employed search terms such as "essential oil," "extract,” "activity" and
relevant scientific names to identify pertinent articles. A total of 10 relevant
documents were identified. Notably, Calotropis gigantea leaf extract
exhibited high insecticidal activity against O. poecilus in rice cultivation.
Neem oil was effective against both O. poecilus and H. wirthi. For the control
of P. viburni, both Artemisia annua essential oil and methanolic extract
demonstrated significant insecticidal properties. Additionally, garlic oil and
proteins from Phycela australis also showed insecticidal activity against P.
viburni. Plant-derived resources present viable and sustainable alternatives
to conventional pesticides. Their use benefits South America's agricultural
sectors by enhancing food security, supporting domestic and export markets,
and offering environmentally friendly pest control solutions.
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Introduction of paramount importance. With the global population

projected to reach 9.7 billion by 2050, the demand for food

Agricultural losses attributable to pests represent a
significant challenge impacting global food production and
security. Pests-encompassing insects, pathogens, weeds, and
other detrimental organisms can cause extensive damage to
crops, resulting in decreased yields and compromised
quality. This threat jeopardizes global food supplies, farmer
livelihoods, and the overall stability of agricultural systems
(Savary etal., 2019). Addressing these pest-induced losses is
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is expected to rise substantially. To meet this increasing
demand, it is essential to optimize agricultural productivity
while minimizing pest-related losses. Neglecting this issue
could exacerbate hunger and malnutrition, impede socio-
economic development, and lead to adverse environmental
impacts (Arora, 2019; Shukla et al., 2019).

Pests are capable of affecting crops at all stages of their
development, from germination to post-harvest storage.
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Insects such as locusts, aphids, and beetles damage
plant tissues by feeding on sap or chewing leaves,
which impairs photosynthesis and leads to stunted
growth. The consequences of pest-related agricultural
losses extend beyond individual farms and have
significant global implications (Mehta et al., 2018).
Economically, these losses amount to billions of
dollars annually, impacting both smallholder farmers
and large agribusinesses. This situation contributes to
higher food prices, diminished incomes, and reduced
investment in agricultural development. Socio-
politically, it exacerbates poverty, inequality, and food
insecurity, particularly in developing countries that are
heavily dependent on agriculture (Mesterhazy et al., 2020).

In South America, the cultivation of rice and grapes has
become increasingly crucial within the agricultural sector.
These crops have gained prominence due to their economic
value, contributions to food security, and their role in the
export industry (Anderson Seminario et al., 2021;
Salvagni et al., 2020). The cultivation of rice and grapes has
not only created significant livelihood opportunities for
farmers but has also positioned South American countries as
key players in global agricultural markets.

Rice cultivation in South America has experienced
notable growth and significance in recent years. As a
staple food for millions, rice production is essential for
food security. The favorable climate and geographical
diversity in countries such as Brazil, Peru, and Colombia
offer suitable conditions for rice cultivation across
various regions. Consequently, several South American
countries have increased rice production, reducing
dependency on imports and enhancing self-sufficiency
(Garg et al., 2020; Anderson Seminario et al., 2021; Castro-
Llanos et al., 2019).

Similarly, grape cultivation in South America has seen
substantial growth. While Argentina, Chile, and Southern
Brazil have long been known for vine production, other
regions, including Peru, Bolivia, and Northeastern Brazil,
have also expanded their grape cultivation capacities
(Pantaledn Santa Maria et al., 2021; Oliva Oller et al., 2022;
Bonanno and Cavalcanti, 2012). For instance, Peru's unique
climate, especially in its coastal regions, provides ideal
conditions for producing high-quality grapes with distinctive
flavors (Valencia Sandoval and Duana Avila, 2019). The
rapid expansion of grape production in these regions is
driven by increased domestic consumption, rising demand
for wine, and the growing popularity of table grapes in
international markets. These developments have not only
generated foreign exchange earnings but also enhanced the
global reputation of South American countries as reliable
suppliers of agricultural products (Chavez Anaya et al.,
2019; Estacio et al., 2022; Medeiros et al., 2022).
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Rice and grape cultivations in South American
countries are vulnerable to various pests, including insects,
diseases, and weeds. In the context of rice plantations,
insect pests such as rice stem bhorers, rice bugs, and
armyworms pose significant threats, leading to substantial
damage, reduced yields, and economic losses for farmers.
Notably, Oebalus poecilus (Pentatomidae) and Hydrellia
wirthi are prominent pests affecting rice cultivation in the
region. Oebilus poecilus, commonly known as the rice stink
bug, damages rice grains, leading to decreased yields and
economic losses (Weber et al., 2020; Tumanyan et al.,
2022). Hydrellia wirthi, an aquatic fly, is also a significant
pest, causing damage to rice stems and leaves, which
results in diminished photosynthetic efficiency and
reduced grain production (Arteaga Bricefio, 2020; Nieto-
Cafiarte et al., 2024).

Grape cultivation in South America is similarly
affected by a range of pests that impact both table grape
and wine grape production. Insect pests such as the grape
moth, mealybugs, and leafhoppers can damage
grapevines, compromising grape quality and vyield.
Additionally, diseases such as powdery mildew, downy
mildew, and botrytis can lead to decreased grape
production, adversely affecting both the table grape and
wine industries. Weed competition also poses a challenge,
as it can disrupt grapevine growth and quality,
highlighting the need for effective weed management
strategies (Lessio and Alma, 2021). Among the pests, the
genus Pseudococcus, specifically Pseudococcus viburni,
is of particular concern in South American grape
cultivation. These scale insects infest grapevines and
directly damage grape berries by feeding on plant sap,
which results in reduced grape quality, decreased yield,
and economic losses for growers (Mathulwe et al., 2021).

To mitigate the impact of pests on rice and grape
cultivation, Integrated Pest Management (IPM) practices are
essential. IPM involves a combination of cultural, biological,
and chemical control strategies aimed at reducing pest
damage while minimizing environmental impacts.
Culturally, techniques such as crop rotation, effective
irrigation management, and sanitation can help prevent pest
infestations. Biological control methods, including the use of
beneficial insects and microorganisms, contribute to natural
pest regulation. Although chemical control with pesticides
may be necessary, it should be applied judiciously to
minimize ecological and health risks (Fahad et al., 2021;
Mondani et al., 2020).

Given these concerns, the use of natural products for
sustainable pest control is increasingly important. Natural
products offer environmentally friendly alternatives to
synthetic pesticides, reducing risks to ecosystems and non-
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target organisms. Incorporating natural products into IPM
strategies helps decrease dependence on chemical pesticides,
promoting long-term agricultural sustainability (Souto et al.,
2021). Botanicals, as natural products, provide multiple
modes of action that can mitigate pesticide resistance and
align with consumer preferences for safer, more sustainable
food production. Despite potential challenges, such as the
need for more frequent applications and variable efficacy,
ongoing research and advancements continue to enhance
their formulation and effectiveness (Koul, 2023).
Additionally, optimizing the use of botanical products
for specific pest control is necessary to identify the most
effective solutions and determine the need for further
research. This review article aims to compile and evaluate
the application of botanical products, including extracts
and essential oils, for controlling Oebalus poecilus,
Hydrellia wirthi, and Pseudococcus viburni, which are

key pests affecting rice and grape production in South
American countries.

Methodology

The study employed specific search terms such as
"essential oil", "extract", "activity", "Oebilus poecilus",
"Hydrelia wirthi" and “Pseudococcus viburni” to identify
relevant articles. Several research databases were utilized,
including Science Direct (16 documents), Web of Science
(3 documents), Scopus (39 documents), and Google
Scholar (235 documents). Duplicate articles or those only
citing studies on the topic were eliminated. Following
meticulous selection, the documents relating directly to
the central theme were included and discussed in the
succeeding review sections. Table (1) summarizes the
information on the selected articles.

Table 1: Botanical products with insecticidal activity against Oebilus poecilus, Hydrelia wirthi, and Pseudococcus viburni

Active
Affected Pest | Plant Active Product | Biological activity Reference
Species
Calotropsis 100% mortality on adult insects using 6% conc., in 48 h (p =
gigantea 0.0001)
Momordica | Hot water leaf Deolall et al.
charantia extract 100% mortality on adult insects using 24% conc., in 48 h (p = | (2022)
Cordia 0.0001)
curassavica
r?::c?:ﬂz /Tefc?\i?m' Neemactin and Agroneem: 35-40% mortality on adult insects
Ngem-x ' using 12.5 mL/L conc., in 24 h (p<0.05); NEEMACTIN, NEEM- | Sutherland
Nuvacrc;n X, NUVACRON and Crude extract: 5-25% reduction of damage | et al. (2002)
Crude ext’ract leaves by antifeedant effect (F2,27 = 5.36; p < 0.01)
ﬁ]z;cggachta Dalneem and | Dalneem oil: 45% mortality on adult insects using 4% conc., in | Pinheiro and
Nim-1-Go 24 h; Dalneem oil and nim-I-Go oil: 12.7-33.8 FDI using 1% | Quintella,
(neem oils) conc. (antifeedant effect) (p < 0.01) (2010)
Hydrellia Hot water seed 0 i Iti . Jo,rda;]n-
wirthi extract 66.6% mortality on adult insects using 2 L/200 L (p<0.05) Sénchez
Aaron (2020)
. LCso equal to 0.693% on third instar nymphae, in 24 h .
Ic;ﬁaf Essential (mortality); EDso equal to 0.4% (antifeedant effect) (X? = 2.6535; Z%T% et al.
Artemisia df =3)
annua rl;gjtlaanolic LCso equal to 0.287% on third instar nymphae, in 24 h (mortality) | Ramzi et al.
extract (X?=1.223; df = 3). (2018)
Garlic oil and LCso equal to 0.31% (oil) and 0.42% (methanolic extract) on
Allium methanolic third instar nymphae, in 24 h (mortality) (X? = 3.145; df = 3); | Ramzi et al.
sativum extract EDso equal to 0.31% (oil) and 0.22% (methanolic extract) | (2022)
Pseudococcus (antifeedant effect) (X2 = 2.136: df = 3)
viburni Crude protein o . . .
Phycella extract  from LCso equal to 0.6% on first instar nymphae, in 72 h (mortality) | Alarcon et al.
australis bulbs (p<0.05) (2018)
Glvcine Golden Incidence Reduction (73.33-33.33%; p = 0.007) and Infestation | Aguilar-
nglx Natural  Oil | Reduction (68.7 to 35 nymphae and 5-1.3 adults; p = 0.036 and | Villanueva
(93% soy oil) | 0.002, respectively), using a 4 L/ha dosis (2022)
A . Agricola y
sQaUIcI:r?é?ia ?3;0/ ﬁ)?trrlacgs Effective insecticidal concentration: 200-300 cc/100 L Granadero
p ° (SAG) (2020)

325




Ricardo Diego Duarte Galhardo de Albuquerque et al. / Online Journal of Biological Sciences 2025, 25 (2): 323.332

DOI: 10.3844/0jbsci.2025.323.332

Results

Oebalus Poecilus

Deolall et al. (2022) investigated the insecticidal
effects of hot water leaf extracts from three plant species:
Momordica charantia, Calotropis gigantea, and Cordia
curassavica. They tested three different concentrations (6,
12, and 24%) on adult insects to assess mortality and
repellency. The mortality assays, conducted in Petri
dishes with milk grains, showed that the 6% Calotropis
gigantea extract achieved 100% mortality within 48 h,
whereas the 24% Momordica charantia and Cordia
curassavica extracts reached the same level of mortality
within the same time frame. No repellent effects were
observed for any of the extracts (Deolall et al., 2022).

In a separate study, Sutherland et al. (2002) evaluated
several neem (Azadirachta indica)-based products,
including crude neem extract, for controlling Oebalus
poecilus. Neem products, such as NEEMACTIN and
AGRONEEM, achieved mortality rates of 35-40% with
azadirachtin equivalent doses of 0.15% and 12.5 mL/L
dilution over a 24-hour period. Additionally, these neem
products, along with NEEM-X, NUVACRON, and crude
neem extract, exhibited antifeedant effects, reducing
foliar damage by 5-25% compared to the control group.
No significant effects on oviposition activity were noted.
Field trials revealed significant differences in Oebalus
poecilus populations 24 and 96 h post-application (Fs 15 =
3.38, P =0.03 and Fs15 = 7.44, P = 0.001). At 24 h, only
monocrotophos (positive control) differed significantly
from all other treatments and the control. At 96 h, both
monocrotophos and AGRONEEM showed slightly lower
pest populations compared to other treatments
(Sutherland et al., 2002).

Furthermore, Pinheiro and Quintella (2010) examined
the insecticidal and antifeedant effects of neem products
on adult insects using an ingestion model. Their study
found that only the higher concentration (4%) of the neem
oil product Dalneem resulted in a 45% mortality rate. In
contrast, the 1% concentration of Dalneem and Nim-1-Go
induced antifeedant effects, reducing feeding compared to
the control group. The Feeding Deterrence Index (FDI)
values were 26.8 (males) and 33.8 (females) for Dalneem,
12.7 (males), and 20.7 (females) for Nim-1-Go (Pinheiro
and Quintella, 2010).

Hydrellia Wirthi

Neem seed extract, obtained through hot water
maceration over an 8-day period (2 Ibs./gallon), resulted
in 66.6% mortality of Hydrellia wirthi adult insects in a
field trial. The treatment was applied at a dose of 2 per
200 L of water per hectare, with six applications over a
10-day period. This treatment also increased the number
of grains per rice cob compared to the control (from 108-
125 grains), leading to an enhancement in total yield from
4021.09 -4871.90 kg/ha (Jordan-Sanchez Aaron, 2020).
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Pseudococcus Viburni

The essential oil extracted from Artemisia annua
leaves demonstrated significant mortality in third instar
Pseudococcus viburni nymphs, with an LCso value of
0.693% achieved within 24 h when applied directly to
Camelia sinensis leaves. Additionally, deterrence assays
indicated an EDsy value of 0.4%. Physiological
evaluations revealed that while alanine aminotransferase
activity showed no significant differences between treated
and control nymphs, aspartate aminotransferase and y-
glutamy!| transferase activities were elevated in the treated
group. Conversely, activities of aldolase, lactate
dehydrogenase, and acid phosphatase were significantly
reduced compared to the control (Ramzi et al., 2017). In
the same year, the same research group assessed the
impact of a methanolic extract of Artemisia annua. This
extract had an LCso of 0.287% within 24 h. The activities
of alanine aminotransferase, aspartate aminotransferase,
and y-glutamyl transferase were significantly lower in the
treated nymphs, with the exception of 24-h y-glutamyl
transferase and 48-h alanine aminotransferase. Increased
activities of lactate dehydrogenase and both acid and
alkaline phosphatases were observed, while enzymes
involved in the antioxidant system, including catalase,
peroxidase, superoxide dismutase, ascorbate peroxidase,
and glucose-6-phosphate dehydrogenase, were elevated in
treated nymphs compared to controls (Ramzi et al., 2018).
Subsequently, a similar study evaluated the effects of
garlic (Allium sativum) oil and methanolic extract. The
LC50 values were 0.31 and 0.42%, respectively, within
24 h and the deterrence rates were 0.31 and 0.22%,
respectively. Both treatments significantly increased the
activities of aspartate aminotransferase, alanine
aminotransferase, and y-glutamyl transferase. However,
lactate dehydrogenase activity was lower in nymphs
treated with both Methanolic Extract (ME) and Essential
Oil (EO), while acid and alkaline phosphatase activities
were significantly higher in nymphs treated with ME and
EO, respectively. Additionally, both treatments notably
decreased protein and glycogen content in the nymphs
(Ramzi et al., 2022).

The study of Alarcén et al. (2018) evaluated the
insecticidal activity of crude protein extracts obtained
from bulbs of three different Chilean species of the family
Amaryllidaceae  (Phycella australis, Rhodophiala
pratensis and Rhodolirium speciosum) on Pseudococcus
viburni. The extracts were supplied in diet artificially to
first instar nymphs for three days and the most activity
insecticide was obtained with the extract from
Pseudococcus australis, reaching 76.25% mortality after
72 h and presenting an LCso equal to 0.6% (w/v)
(Alarcdn et al., 2018). Furthermore, the work of Aguilar-
Villanueva (2022) demonstrated the effect of the
phytoproduct golden natural oil (93% based soy oil),
using a dosis equal to 4 L/ha (diluted to a total volume of
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800 L +0.2 L sulfurous acid/ha), on Pseudococcus spp.,
which reduced the incidence from 73.33-33.33% and the
severity of infestation from 68.7-35 nymphae and from 5-
1.3 adults in each Vaccinum corymbosum plants (Aguilar-
Villanueva, 2022). Another phytoproduct named QL Agri
35 (based on 35% Quillaja saponaria extract containing
28.1% of bidesmosidic glycosides of quillaic acid) is
commercially used to control Pseudococcus viburni, with
an effective concentration of 200-300 cc/100 L (Agricola
y Granadero (SAG) 2020).

Discussion

The review identified ten studies that examine the
potential of botanical products as biological control
agents for key agricultural pests affecting rice and grape
crops in South America, including Oebalus poecilus and
Hydrellia wirthi (rice pests) and Pseudococcus viburni
(grape pest) (Fig. 1). Among these, the study by Deolall
et al. (2022) highlighted the superior insecticidal activity
of Calotropis gigantea leaf extract against Oebalus
poecilus (Fig. 2). The authors attribute this effectiveness
to the high saponin content in Calotropis gigantea, as
saponins are known to act as both insecticides and
antifeedants across various insect life stages, playing a
crucial role in the natural defense mechanisms of certain
plants (Qasim et al., 2020). Saponins can disrupt insect
physiology through multiple mechanisms, including their
surfactant  properties, which destabilize cellular
membranes, as well as their interactions with cholesterol,
which interfere with the synthesis of ecdysteroids and
function as hormone disruptors (Roopashree and Naik,
2019). Additionally, Calotropis gigantea contains other
bioactive compounds such as flavonoids, alkaloids,
tannins, phytoesterols, and terpenoids, which may also
contribute to its insecticidal activity (Chandrawat and
Sharma, 2018).

In studies focusing on Oebalus poecilus and Hydrellia
wirthi, neem oil has been demonstrated to be an effective
insecticide and, in some cases, an antifeedant. This
application reduces pest infestation and enhances rice
grain yield (Sutherland et al., 2002; Pinheiro and
Quintela, 2010; Jordan-Sanchez Aaron, 2020).

Fig. 1: South American pests in rice and grape plantations. From
left to right: Oebalus poecilus (Author: Andrew J.
Crawford), Hydrellia wirthi (Author: Michael Seymour),
and Pseudococcus viburni (Author: Raymond California
Department of Food and Agriculture)
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Fig. 2: Some plants with remarkable activity against rice and
grape pests in South America. From left to right:
Calotropis gigantea (Author: J.S. Gamble-ENVIS, Flora
of Madras Presidency), Azadirachta indica (Author: Kevin
Sooryan), and Artemisia annua (Author: Stefan Lefnaer)

Fig. 3: Respective structures of azadirachtin and 1,8-cineole,
main active substances from botanical products used in
the control of South American rice and grape plantations

The efficacy of neem (Azadirachta indica) (Fig. 2) is
largely attributed to its limonoid content, particularly
azadirachtin (Fig. 3). Azadirachtin disrupts the molting
process by interfering with the release and synthesis of
molting hormones, leading to sterility in adult females and
incomplete ecdysis in immature insects (Isman, 2006).
Additionally, other compounds in Azadirachta indica, such
as quercetin and sallanic acid, contribute to its insecticidal
properties. Quercetin is known to generate Reactive Oxygen
Species (ROS) through oxidation, which reduces the
nutritional quality of food in the insect gut lumen. It also
inhibits transhydrogenase activity, affecting insect growth
and leading to mortality (Pessoa et al., 2018). Sallanic acid,
on the other hand, interferes with sensory inputs and
functions as a feeding inhibitor (Koul, 2008).

Regarding the control of Pseudococcus viburni,
Artemisia annua (Fig. 2) exhibits significant insecticidal
activity through its essential oil and methanolic extract.
Key compounds in this essential oil include camphor,
germacrene D, artemisia ketone, and 1,8-cineole (Fig. 3)
(Biliaetal., 2014). Camphor and 1,8-cineole are noted for
their insecticidal properties and synergistic effects, they
bind to [*3H]-TBOB, the picrotoxin binding site on insect
GABA receptors, thereby inducing toxic effects on the
insect nervous system. Additionally, 1,8-cineole
demonstrates superior topical penetration compared to
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camphor (Tak and Isman, 2015). Artemisia annua extracts
are well-documented for their insecticidal, deterrent, and
antifeedant effects (Knudsmark Jessing et al., 2014).
Garlic oil also shows substantial efficacy against
Pseudococcus viburni. Its primary components, allyl
disulfide, and diallyl trisulfide, contribute to its toxicity
by forming reactive products that interact with crucial
proteins involved in insect metabolism, structure, and
reproduction (Kimbaris et al., 2009; Wu et al., 2020).
Furthermore, the insecticidal properties of proteins from
Phycela australis have been documented by Zapata et al.
(2016). These proteins exhibit toxic, anti-reproductive, and
antifeedant effects on aphids, likely due to a mannose-
binding lectin from the bulbs that disrupts nutrient absorption
and reproductive functions (Zapata et al., 2016). Neem-
based phytoproducts, as discussed by Aguilar-Villanueva
(2022); and Agricola y Granadero (SAG) (2020), also
demonstrate effectiveness against Pseudococcus viburni,
operating through similar mechanisms.

Overall, the studies reviewed suggest that plant-derived
products represent a viable and sustainable alternative to
conventional pesticides for managing key agricultural pests
affecting rice and grape crops in South America. These
botanical agents not only mitigate soil contamination from
synthetic pesticides but also protect beneficial flora and
fauna, thereby maintaining ecosystem balance, and
potentially reducing long-term environmental
remediation costs (Pathak et al., 2022). Moreover,
increasing resistance to synthetic pesticides requires higher
dosages and more frequent applications, making botanical
alternatives a viable option to reduce health risks. This shift
could lead to a healthier and more productive workforce and
potentially lower public health expenditures. Furthermore,
natural pesticides typically operate through multiple modes
of action, reducing the likelihood of pests developing
resistance and ensuring long-term applicability and
economic sustainability (Khursheed et al., 2022). Since
plant-based biological controls are sourced from organic
producers cultivating standardized species, the risk of
deforestation and environmental contamination is considered
negligible (Gamage et al., 2023). Regarding the implied
economic aspects of the use of organic pesticides, the
global pesticide market was valued at over $55 billion in
2020 (Group, 2021). Additionally, the organic food
market has experienced robust growth, with global sales
reaching nearly $57.5 billion in 2021, so producers can tap
into this expanding market by utilizing natural insecticides,
positioning their products as sustainably cultivated, and
potentially commanding premium prices (Waltover, 2023).
Furthermore, South American native species such as
Momordica charantia and Quillaja saponaria offer valuable
local resources for the development of sustainable
biocontrol agents. Utilizing these species could enhance
local economies and involve various stakeholders,
including farmers, distributors, chemists, and biologists.
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However, despite the effectiveness demonstrated in the
studies included in this review, advances must still be sought
in order to improve technical aspects such as the solubility
and aqueous dispersion of more nonpolar components such
as essential oils, as well as the stability of active compounds,
many of which are extremely susceptible to the action of
hydrolysis and UV rays. In this sense, the use of technologies
such as the development of nanoemulsions may be an
affordable solution for the current moment, since they have
the advantages of improving the dispersion of active
substances in an aqueous medium, as well as providing
greater protection against factors related to the
degradation ~ mechanisms  previously = mentioned
(Echeverria et al., 2019). Furthermore, the chemical
standardization of such oils and extracts is also a concern
that must be taken seriously into account, since the
variation in the collection site of the plant material may
be decisive for the change in the chemical profile and,
consequently, in its capacity for biological activity
(Mehta et al., 2018).

Other concerns include safety and ethical aspects so
assessing the long-term effects on ecosystems is crucial.
While biopesticides are often touted for being
environmentally friendly, their impact on non-target
species, soil health, and biodiversity must be carefully
evaluated. Also important is ensuring that plant-based
biopesticides do not pose risks to human health. This
involves thorough testing to avoid potential allergic
reactions, toxicity, or other adverse effects. Transparency
in adherence to regulatory standards is essential, as this
ensures that consumers make informed choices and
ensures that biopesticides meet safety and efficacy
standards. Furthermore, understanding and respecting
local knowledge and practices related to plant use is vital.
Biopesticides should not undermine traditional
agricultural practices or exploit local resources without
fair compensation or acknowledgment.

Additionally, it is essential to investigate other
aspects such as optimization of raw material yields, as
well as develop formulations that enhance the efficacy
of these resources, verify synergistic effects and
facilitate large-scale application. Addressing these
issues will require the collaboration of researchers
across multiple disciplines, including chemistry,
pharmacology, biology and toxicology.

Conclusion

The review evaluated the potential of botanical
products as biological control agents for agricultural pests
affecting rice and grape crops in South America.
Calotropis gigantea leaf extract demonstrated significant
insecticidal activity against Oebalus poecilus in rice
cultivation. Neem oil was also effective in managing both
Oebalus poecilus and Hydrellia wirthi. For the grape pest
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Pseudococcus viburni, Artemisia annua essential oil and
methanolic extract exhibited insecticidal properties, while
garlic oil and proteins from Phycela australis
demonstrated insecticidal activity through various
mechanisms. The studies underscore the potential of
plant-derived resources as viable and sustainable
alternatives to conventional pesticides. These botanical
products can enhance food security, support
environmental balance, and contribute to national and
export markets. However, further collaboration among
researchers across disciplines is needed to address
specific challenges and evaluate the practical application
of these products.
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