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Abstract

The monarch butterfly (Danaus plexippus L.) is an iconic species renowned for its transcontinental migration
and dependence on milkweed (Asclepias spp.) as a larval host. However, human activities have drastically
reduced its populations through habitat destruction, widespread pesticide use, and deforestation of
overwintering sites. Transgenic crops and neonicotinoid exposure impair larval development, adult survival,
and reproduction, while logging in Mexican and Californian overwintering habitats threatens critical refuges.
Climate change further exacerbates population declines by altering migration timing, nectar availability, and
milkweed distribution. Natural enemies and pathogens such as Ophryocystis elektroscirrha also contribute
to mortality, particularly in non-migratory populations where transmission persists. Despite these threats,
coordinated conservation efforts—including habitat restoration, reduced pesticide use, and transnational
initiatives—offer pathways to safeguard monarchs. Understanding the synergistic effects of anthropogenic
pressures is essential for developing long-term strategies to ensure the persistence of monarch butterfly
populations.
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Figure 1. (a) Number of monarch butterflies overwintering in Mexico since the winter of 1993/94.
(b) Number of monarch butterflies overwintering in California since the winter of 1997/98.
(Source: http://www.westernmonarchcount.org)

and the results revealed that upon feeding with 20
per cent honey solution containing imidacloprid
and clothianidin at different concentrations the
number of matings and fecundity was reduced.
When the adults were fed with high concentrations
of clothianidin the amount of food intake,
response time and flight ability were reduced.
Calvert et al. (1983) studied the effect of freezing
temperature on flight ability of Monarch butterfly

and found that the butterflies lying on the ground

Figure 2. Pathogenicity of Ophryocystis elektroscirrha
in monarch butterfly (https://ecology.uga.edu/wp-
content/uploads/2024 /02 /Monarch-butterfly-infected-
with-Ophryocystis-elektroscirrha-Jaap-de-Roode-

Copy-2_web.jpg)
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and near to the vegetation were flight impaired
compared to those which congregated on trunk
and bough region. Rafter et al. (2013) studied
the feeding behaviour and consumption rates of
Tenodera sinensis Saussure when fed with larvae
of monarch butterfly, European corn borer and
Greater wax moth to mantids. Their observation
revealed that mantid degutted the larvae of
monarch butterfly completely and consuming
only the remaining larval tissues. The endangered
eastern migratory population of D. plexippus is
at risk due to climate change. Monarchs rely on
nectar from late-season flowering plants in their
breeding range in Canada to fuel their migration
south to Mexico. A recent study (Peel, 2024)
investigating the indirect effects of warming on D.
plexippus as mediated by changes in nectar quality
found that warming-induced nectar responses led
to a decrease in the fat mass of monarchs who
fed on the nectar of warmed plants.Satterfield
et al. (2015) investigated the pathogenicity of
Ophryocystis elektroscirrha in different monarch
butterfly populations. They found that infection
prevalence was significantly higher in monarchs
from year-round breeding sites compared to
migratory monarchs at overwintering sites. The

study suggests that migration may act as a natural
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defence by reducing parasite loads. In contrast,
non-migratory populations may allow the parasite

to accumulate and spread more easily over time.

Conservation Measures

Monarch butterfly conservation involves
several key programs aimed at preserving their
populations and habitats. Notable programs
include the Monarch Joint Venture, Monarch
Watch, Monarch Habitat Exchange, The North
American Monarch Conservation Plan and
Journey North etc. These initiatives collectively
aim to ensure the long-term survival of monarch
butterflies.

Conclusion

Human activities pose a major threat to
the survival and long-term viability of monarch
butterfly populations. Habitat loss driven by
urbanization and agriculture deprives monarchs
of vital breeding and overwintering sites.
Additionally, the widespread use of pesticides,
particularly neonicotinoids, has led to a significant
decline in their numbers, as these chemicals harm
both larvae and adult butterflies. The destruction
of these habitats and the direct impact of pesticide
use contribute to a troubling trend in population
decline. Compounding these challenges, climate
change disrupts monarch migration patterns
and alters the availability of host plants essential
for their survival. As temperatures fluctuate and
seasons shift, the timing of migrations and the
growth cycles of crucial plants become misaligned,
further stressing butterfly populations. To
counteract these threats, conservation efforts
must prioritize habitat restoration, reduced
pesticide use, and strategies to mitigate the
effects of climate change, ensuring the continued

existence of these iconic butterflies.
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