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ABSTRACT

To protect biodiversity, we need to focus on saving butterflies since they play a crucial role in connecting different
parts of the ecosystem. If we don’t, the slow changes could lead to serious consequences. This article dives into
the complex relationship between butterflies and chemical exposure, particularly looking at how pesticides and
pollutants impact their populations and the ecosystems they inhabit. Butterflies are great indicators of
environmental health, and they’re quite sensitive to chemical changes in their surroundings. We’ll go over recent
research that shows how different chemicals can affect butterfly behaviour, reproduction, and survival. Plus, we’ll
talk about what these findings mean for conserving biodiversity and managing ecosystems. By understanding how
vulnerable butterflies are to chemical exposure, we want to stress the importance of adopting sustainable farming
practices and implementing stronger environmental policies to safeguard these vital pollinators and their habitats.
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INTRODUCTION mortality, while sub-lethal effects may impair their
navigation and foraging efficiency (Stark et al. 2012).
This article dives into how pesticides influence
butterfly populations, the reasons behind this effect, and
what it means for biodiversity and the stability of
ecosystems.

Various angiosperms entice butterflies, but they
habitually feel drawn to adorned flowers with
stimulatory fragrances. Butterfly pollination of many
species is fostered by this priority, which retains genetic
variability (Setiawan et al. 2020). Among many other
harvests that are crucial for overall consumption, like When Did Chemical Start Affecting Butterflies?
fruits and vegetables, their activity encourages native
plants as well. In order to generate maximum
agricultural output, butterflies help pollinate a wide

A lot of pesticides and herbicides are harmful to
butterflies. When they come into contact with these

variety of crops. Butterfly pollination helps increase the chemicals, it can lead to death, developmental issues, or

availability of food and maintain economic stability by problems With_ fel?“"_i““i"“ (Mule e.t al. 2_017)‘ For
extracting value fruits (Ghazanfar et al. 2016). instance, neonicotinoids can mess with their nervous

Therefore, restoring butterfly communities s systems, causing paralysis or even death. Herbicides
absolutely vital for agribusiness that is productive. such as glyphosate wipe out essential host plants like

Pollination offerings may be diminished of a declining milkweed, Wh],Ch monarchs rely on. This means less
trend in butterfly populations, burdening the food for caterpillars and fewer nectar sources for adult
functioning of ecosystems overall and plant diversity in butterﬂlgs, ultimately causing their nurr.lbers to. drop.
specific. We can contribute to maintaining the richness Butterflies play a role in the food chain, serving as

of biodiversity, which is appropriate for healthy meals .for birds. ansi other predators. If butterfly
ecological processes, by supporting butterfly populations decline, it can create food shortages for
populations ’ these predators, throwing local ecosystems out of

balance.
Unfortunately, their numbers are facing serious threats
from various sources, with pesticides being a major
culprit. Acute chemical exposure can lead to significant

A drop in their numbers can lead to less plant
reproduction, which affects plant diversity and health,
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impacting other creatures that depend on those plants.
Chemicals can pollute nearby habitats, harming not just
butterflies but also other life forms. This pollution can
create a toxic environment, further destabilizing
ecosystems. The loss of butterflies can change the
dynamics among species in an ecosystem. Some plants
might take over without the pollination from butterflies,
leading to less biodiversity and changing the structure
of habitats (Braak et al. 2018). All those herbicides can
guide to parasite communities becoming immune over

time, which intensifies the need for pesticides and
forbids species like butterflies. Their populations are
severely threatened by a couple of major chemical
compounds.

Glyphosate: It’s effective for killing weeds while
theoretically being less harmful to useful species,
including insects (Mallick et al. 2023). However, the
reality is more complex.

The possible risks posed by
chemicals to butterfly populations

Bloaccumulation o
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and pollutants
Reproductive P Increased
° sucess affect by vulnerability
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dogradti 1o exposure to
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Chemicals impact butterflies in two different ways?

Primary Effects of Chemicals

Secondary Effects of Chemicals

contaminated nectar, or contact with treated plants
which also kill beneficial insects (Mulder et al. 2005).

Exposure occurs through direct contact, ingestion of

Pesticides can have detrimental effects on the plants
and can kill flowering plants that provide nectar, as
well as host plants for caterpillars. This reduction in
food availability can lead to malnutrition and lower
reproductive success in butterfly populations
(Carlsson et al. 2013).

Even if insects do not die from pesticide exposure,
sublethal effects can compromise their health. These
include impaired reproduction, reduced lifespan, and
weakened immune responses (Villanueva et al. 2013).

The use of pesticides can disrupt the balance of
ecosystems. By targeting specific species, pesticides
can inadvertently lead to the overpopulation of other
pests, which may further alter the habitat and affect
butterfly populations indirectly (Santovito et al.
2020).

butterflies, affecting their ability to forage, navigate,
and reproduce. This disruption can lead to decreased
survival rates and diminished population numbers
(Kolena et al. 2024).

They can interfere with the metabolic processes of

The decline of butterfly populations can have a
cascading effect on biodiversity, affecting entire
ecosystems (Kubelkova 2024).
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Neonicotinoids: A class of systemic insecticides
modeled after nicotine. They have become one of the
most widely used pesticides in agriculture due to their
effectiveness in controlling a variety of pests (Gilburn
et al. 2015). However, their impact on pollinators,
particularly bees and butterflies, has raised significant
concerns among scientists and environmental
advocates.

Case studies
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Chemicals like these can be harmful, causing toxicity,
destroying habitats, and reducing food sources, which
all take a toll on butterfly populations and their
ecosystems.

Table-1: Table showing species and families of butterflies.

Species Family References

Monarch Nymphalidae Krischik et al. (2015)
Painted lady

Monarch Nymhalidae Oberhauser et al. (2009)
Long-tailed skipper Hesperiidae Mule et al. (2017)
Coontie hairstreak Lycaenidae

Black swallowtail Papilionidae

Cabbage butterfly Pieridae

Red-banded hairstreak Nymphalidae Bargar (2012)

Little wood satyr

Common buckeye

Spicebush swallowtail

Monarch

Funereal dusky wing

Tropical checkered | Nymphalidae Hoang et al. (2011)
skipper

Common buckeye

White peacock

Zebra longwing

Do You Have an Understanding of the
Vulnerability of Butterflies to Chemicals?

Direct impacts

The implications of butterflies as bioindicators,
the fair amount of herbicides shown in agribusiness,
and the global annihilation of many species recorded
(Santovito et al., 2020). Knowing how chemicals
affect this taxon is indeed mandatory.

Because they track weather and other
environmental interactions as well as atmospheric
transition, they’re also influential taxa for scanning
species (Runquist et al., 2024).

Although glyphosate and synthetic chemicals are
designed to fight or deter aphids, non-target species

like Zerene silverspot butterfly may be afflicted by
them (Doll et al. 2022).

During their sensitive phases, butterflies become
easy targets (Krishnan et al., 2021). While older ones
interact directly with antimicrobials, they may
become crippled, lose their flexibility to shift, or even
face death.

Their fertility may be distorted by agrochemicals
(Kubelkova 2024) The functioning of the progeny as
a whole, copulating success, and embryo hatchability
incidence can all be endangered by chronic exposure
to contaminants.

Since their demeanour which does change the
course of toxicants, potentially affects their
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bandwidth to use cinematic or sensory sensations to
impress mates (Carlsson et al., 2013).
Indirect impacts

A high proportion of butterflies are interpreted as
not being the original target of chemical agents (LaBar
and Schultz 2012).

Even though, a fluctuation in ecosystem functions
and livelihood can stem from the use of extensive
synthetic pesticides, which can kill a wide assortment
of organisms, especially ones valid for plant
reproduction.

The honeydew supplies that individual butterflies
focus exclusively on for vitality can be diluted by
neonicotinoids’ outcomes
(Kedzierska-Matysek et al. 2022).

Due to a lack of inputs, male butterflies might
even relocate or even go exterminated if species of
plants are narrowed.

Butterflies as well as other creatures may be
tremendously affected by the carcinogenic chemicals
that crystallize into the topsoil.

While sewage sludge water can impair water
sources during which butterfly species’ caterpillars

on angiosperms

may transform, can abuse vegetation that butterflies
rely solely on (Singh 2013).

To confuse for hatchling to cope, pollutants
sprinkled on harvests, for instance, can destroy the
plants that caterpillars rely on for food.

To lay eggs or feed throughout their embryonic
stage, many butterflies are contingent on specific
niche crops (Griese et al. 2020). These seedlings can
be executed or disrupted by weed killers, and which
inflates the quantity of nutrition and optimum
vegetation accessible to butterfly larvae.

Long term impacts

Over time, substances can build up in the place,
subjecting butterflies and other native species to them
on a systematic basis.

Wide angle rates can hamper butterflies” immune
system function, diminish their longevity, and upsurge
their hypersensitivity to ailments, but if earliest don’t
consequences in accidental death (Villanueva et al.
2013).

By ingestion of contaminated vegetation or other
bugs, butterflies and other different tropical level
species may devour harsh elements, which might yield
in the cells.

Butterfly colonies may exponentially collapse in
environments with heavy chemical fertilizer use (Uno
and Makinde 2024). As few organisms are more
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vulnerable than others, the food chain may confront a
ripple effect if even one evaporates, principally if
that’s imperative to pollination.

Anthropogenic global warming and habitat
fragmentation have indeed put so many butterfly
species from going extinct. The use possibility of
inorganic chemicals can complicate these potential
pitfalls and put them at risk (Olaya-Arenas et al. 2020).

The reproductive success among many crops,
along with cereals and dandelions, can be undermined
by the weakening in caterpillar species carried on by
arsenic exposure.

For agrobiodiversity with livestock production,
the impairment of pollinators which include bee
colonies, larval painted lady butterflies as well as other

invertebrates can have profound implications
(Peterson et al. 2019).
Relatively low agricultural output and a

destabilization in environmental quality may manifest
from this (Choudhary and Chishty 2020). Unless
contaminants gradually reduce the numbers of
ruminants, parasitoids, and other beneficial insects
hence they can cause substantial web contradictions.

It causes catastrophic effects up the pyramid.
When there’s low prey quantity, predators that rely
entirely on butterflies for nourishments may see a
sharp drop in magnitude.

Actions We Can Take

To lessen the effects of pesticides on butterfly
populations, there are a few strategies we can try:

Integrated Pest Management (IPM): In terms of
managing infestations and shield advantageous
organisms, this algorithm includes biological, cultural,
and chemical control mechanisms. The consumption
of agrochemicals is cut down by the level.

Adopt the Organic Culture: Attempting to avoid
inorganic chemicals when you purchase organic
equates to the sustenance of life. There will be more
butterflies and a higher variety of species if organic
agriculture is funded.

Awareness: Informing people about how crucial
butterflies are and how pesticides affect them can
encourage community involvement in conservation.
Educational initiatives can teach butterfly-friendly
gardening and promote less pesticide use in
neighbourhood.

Habitat Restoration: Safeguarding and reviving
natural habitats gives butterflies safe havens away
from pesticides. This can involve setting up pollinator
gardens and protecting native plants.
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Conclusion

After looking over all the information, it’s pretty
obvious that pesticides are a major threat to butterfly
populations. They impact not just the butterflies’
survival and ability to reproduce, but also the entire
ecosystem, putting human survival at risk too. The
drop in these gorgeous insects doesn’t just reduce
biodiversity; it also throws ecosystems out of whack.
If we switch to sustainable farming methods and
spread the word about how crucial butterflies are, we
can help protect these essential pollinators and secure
their future for the next generations. As nature lovers,
we have the power to make a real difference in the
health of butterfly populations and the environments
they live in. By taking action, we can ensure that
butterflies continue to brighten our gardens and
landscapes for years to come.
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