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The Agriculture Special Issue “Biopesticides: The Naturally Originating Plant Protec-
tion Products and Biocides”, edited in 2022 by the Special Guest Editor Dra. Nikoletta
Ntalii, with a paper published by Badalamenti et al. (2021) [1], has resulted in a highly cited
article (with 28 citations). This paper explored the insecticidal potential of the essential oil
(EO) from the flowers of Ridolfia segetum (L.) Moris, a Mediterranean species and traditional
Sicilian food in the Apiaceae, commonly found in cereal fields and uncultivated grounds.
Species from the family Apiaceae are aromatic herbs that produce essential oils used in the
pharmaceutical, cosmetic, and food industries.

Recently, the interest in essential oils produced by Medicinal and Aromatic Plants
(MAPs) has focused on their biocontrol potential against plant pests and diseases. This
expansion of the potential uses of EOs has intensified academic and industrial research on
these plant extracts. Furthermore, in the context of the EU framework aimed to achieve
sustainable use of plant protection products by promoting integrated pest management
(Sustainable use of plant protection products—Publications Office of the EU, 2020), there are
numerous examples demonstrating the biopesticidal potential of EOs as antifungal, insecti-
cidal or nematicidal agents [2–5].

In this context, the insecticidal action of EOs has been an area of intensive research [6].
Bibliometric analysis showed that more papers have been published in recent years on
this group of natural insecticidal than on any other chemical class of botanical natural
products [7] and the trend continues.

The effects of EOS on insects and related arthropods can be attributed to their content
in mono- and sesquiterpenoids [6]. EOs and low-molecular-weight terpenoids can inhibit
acetylcholinesterase (AChE) [8]. Targets in the insect nervous system include octopamine
receptors [9], GABA-gated chloride channels [10], and the nicotinic receptor [11].

The bioactivity of EOs can be the result of the synergy among constituents derived
from increased penetration of toxicants through the insect’s integument [12]. Furthermore,
mixtures in the EO composition can reduce the development of resistance [13,14] and
behavioral habituation to deterrents [15]. The toxic effects of EOs can upregulate physio-
logically important proteins and enzymes in insects [16] and synergize insecticide toxicity
by inhibiting detoxification enzymes such as the P450 [17].

The EO from Ridolfia segetum flowers showed important toxicity against Culex quin-
quefasciatus 3rd instar larvae, Musca domestica (with different toxicity on male and female
flies) and Spodoptera littoralis 3rd instar larvae. The analysis of the EO by GC and GC-MS
showed a significant presence of monoterpene hydrocarbons (90.1%) and the EO was in
the chemotype dominated by α-phellandrene, terpinolene, and p-cymene.

This study demonstrates that a traditional food plant provides an effective EO, which
can be used for the development and subsequent production of botanical insecticides
against insect species of important economic impact. However, developing novel insecti-
cides from the R. segetum EO needs further research.

The direct use of EOs as biopesticides has associated problems such as phytotoxicity,
the quantities needed and the loss of efficiency mainly due to their volatile nature and sus-
ceptibility to degradation [18]. Therefore, further research is needed to improve the practical
applications of EOs in biocontrol including upscaled production and bioassays [19].
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The chemical composition of EOs varies with location and environmental condi-
tions [20] and the phenological state of the plant determines EO yield. EOs from MAPs
are usually extracted from plants collected during the flowering period before the seeds
germinate, causing a reduction in the multiplication of these plants. Therefore, the domesti-
cation of MAPs plays an important role in species conservation and EO production. Some
MAP species have been domesticated and cultivated to meet the increasing demand for
standardized raw material [21,22] or for the conservation of useful Crop Wild Relatives
(CWRs) [23].

Examples of successful MAPs domestication include species of Origanum, Mentha and
Lippia, Hyptis suaveolens, Tagetes lucida, Artemisia absinthium, L. sp., and Satureja montana
(see [5]). Guidelines for good agricultural practices and standards for the Sustainable Wild
Collection have been established [24], including grazing plans for the CWRs habitats [25].

Ridolfia segetum is a MAP that can be cultivated in arid or semi-arid lands as a po-
tentially alternative crop. This species provides relatively high yields of EO (about 1%),
and the fact that it is both a food and medicinal plant indicates that the potential use of
botanical insecticides based on the EO from R. segetum is safe.

The successful publication of this article highlights the current importance of the topic
(EOs as ingredients of safe bioinsecticides) and can encourage young researchers to pursue
this important line of work.

Conflicts of Interest: The authors declare no conflict of interest.
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