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rom the early writings of Charles Darwin to starring in the
F Broadway musical Little Shop of Horrors, the Venus flytrap

has fascinated many as a mysterious species. The Venus

flytrap is a carnivorous plant species endemic to a tiny
area in the coastal regions of North and South Carolina. It is well
known for its captivating prey-catching mechanism consisting of
two modified leaves, “lobes” with “trigger hairs” attached. When
stimulated by the presence of a fly or other insect prey, it snaps
shut, trapping the prey. The Venus flytrap species takes advantage
of this unique adaptation, which allows it to reside in environments
with relatively nutrient-poor soils. Additionally, Venus flytraps are
opportunistic hunters giving them even more flexibility within their
environment. So how can such a well-adapted plant live in such a
limited range?

The area of North and South Carolina where Venus flytrap
resides is within a 75-mile radius of Wilmington, North Carolina.
This is an area known for its sandy nutrient-poor soils. The forested
area is predominantly a mix of pine trees and shrubs adapted
to live in these conditions. The Venus flytrap appears somewhat
of an anomaly in the region, but its carnivorous diet offers it an
advantage. Palfalvi et al. (2020) compared the genome of the Venus
flytrap to that of two other carnivorous plants: the waterwheel plant
and the sundew. By comparing these carnivorous species, they
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identified an early whole-genome duplication in the family, which
may offer insight into their split from noncarnivorous ancestors. The
researchers also found that as the species evolved, genes specific
to the root took on new functionality for the trap. This genetic shift
has likely allowed the Venus flytrap to adapt to the less-than-ideal
conditions of their habitat.

The Venus flytrap's limited range predominantly comprises
pine savannas in nutrient-poor sandy soils. This area acts as a
transitional site between the bogs of the pocosins and the dry pine
forests. One of these areas with a notably high number of Venus
flytraps is the Lewis Ocean Bay Heritage Preserve in South Carolina.
A study of this location found some of the key characteristics of this
environment, including sphagnum cover, low total vascular plant
cover, and soil disturbance.

One of the most exciting characteristics of the Venus flytrap
is its ability to survive in highly nutrient-poor soil. The soil within the
range of the Venus flytrap is composed of fine to medium-grained
sand and some occurrence of muddy sand with high water content.
This high water content can lead to depressions in the sediment,
referred to as “Carolina Bays,” and ideal growth areas for the
Venus flytrap. Underlying the sand and mud is sand combined with
humate, creating an impermeable layer that allows water to be
held above the water table.



The Venus flytrap is very small, growing to only eight
to twelve inches in height. As a result, larger plants in the area
could easily overshadow their access to light and other resources.
However, the Venus flytrap is well-adapted to take advantage of the
natural fires along the region's coastal plains that serve as a brush-
clearing mechanism within their environment. Fires of intermediate
intervals positively affect Venus flytrap populations because they
provide competitor removal and the addition of ash to the soil,
increasing the soil pH. Multiple studies have explored the effect
of fire disturbance on the health and resilience of Venus flytrap
populations and their ecosystems. Hamon et al. (2018) found
the number of traps per individual was inversely proportional to
the time since the last burn. Flower richness and evenness were
highest in sites of intermediate time after burn, but there were no
differences in the composition of the insect population pollinating
the flowers. The differences observed in the blooming area and the
trap number indicate a connection between the flytrap’s distribution
and growth, which benefits from fire disturbance. Although the
Venus flytrap may seem poorly adapted to compete with the larger
trees and shrubs within their environment, their resilience and short
recovery time after naturally occurring fires allows them to thrive
within their communities.

Venus flytraps’ carnivorous diet is far wider than flies alone
and consists of various invertebrates. However, there is evidence
that Venus flytraps may exhibit complex prey selection. Lehtinen
et al. (2018) found that Venus flytraps select heavily toward large
prey and let smaller prey, such as ants, go free. This prey selection
preserves the energy the flytrap uses to hunt. It was long thought
that Venus flytraps did not consume prey until they reached maturity.
However, more recent research on Venus flytrap seedlings found
that seedlings exhibit prey size specificity and predominantly prey
on invertebrates too small to trigger a full-grown Venus flytrap’s
trigger hairs. This has population implications, allowing juvenile
flytraps to avoid competition with fully grown flytraps in the same
area.

Like other plants, the Venus flytrap depends on pollination
for reproduction. However, the necessity of insect pollinators
presents a potentially complex situation for this species. One of the
great wonders of the Venus flytrap’s hunting habits is that it does
not frequently consume its pollinators. The structure of the flytrap
is an important factor in successful pollination. To ensure successful
pollination, Venus flytraps flower far above their traps to avoid
accidentally preying upon their pollinators. A study by Younsteadt
et al. (2012) found few taxonomic groups were shared between
the traps and the flowers. The researchers hypothesized that this
might result from the spatial separation between the traps and the
flowers, contributing to partitioning the arthropods into pollinating
and nutritional categories.

Like all species, the Venus flytrap will likely be affected by
the rapidly changing climate conditions expected to occur in the
next century. These shifts in climate, primarily due to anthropogenic
effects, are predicted to increase the average global temperature
by 1.5°C above pre-industrial levels between 2030 and 2052, which
will have a catastrophic impact for many species. The Venus flytrap
thrives in nutrient-poor soil and benefits from naturally occurring
fires that will likely increase with climate change. This could give
the Venus flytrap a slight competitive advantage at the beginning
of a gradual climate change, but the conditions may change too
rapidly and become too extreme to benefit the species. The Venus

flytrap relies heavily on its unique ecosystem and community,
which climate change could negatively affect. Such a dramatic shift
in climate has the potential to shift aspects of the overall forest
composition fundamentally. The loss of plant or animal species
within the community may shift competitive relationships and those
niches and alter the Venus flytrap's relationships and niche. Due
to its carnivorous lifestyle, it will be directly affected by decreases
in insect populations which it requires to maintain its health in
nutrient-poor soil. Of even greater concern is the potential loss of
the pollinators vital for its reproduction.

The Venus flytrap has fascinated many, including those
outside the botany and biology fields. Unfortunately, this public
fascination led to very high levels of illegal poaching, historically
putting their populations at risk. Many strides have been made in
decreasing Venus flytrap poaching, including legal measures with

The Venus flytrap is a remarkable
species adapted to nutrient-poor soil
and uses carnivory to supplement its
nutrient needs.

hefty fines and ex-situ propagation efforts by the North Carolina
Botanical Gardens. However, despite these efforts, Venus flytrap
populations continue to grapple with these challenges and face
new ones.

One of the challenges that Venus flytraps face is the
ingestion of pesticides used on nearby agricultural land that is
carried by the insects on which the Venus flytraps feed. These
pesticides not only have harmful effects on the insect populations
but also directly on the Venus flytraps. Jennings et al. (2011)
conducted a study that aimed to quantify the effects of pesticides on
Venus flytraps using three widely used insecticides and found that
all three reduced survival rates and the expression of carnivorous
traits.

Cross et al. (2020) identified carnivorous plants as especially
susceptible to anthropogenic degradation of ecosystems in a
systematic examination of the conservation status of all carnivorous
plant species. Species that occupy highly specific niches and are
endemic to narrow habitats with particular soil types tend to have a
higher level of vulnerability when it comes to climate change. This
results from their additional challenges in migrating to appropriate
habitats. Recent work from NASA utilizes a habitat suitability model
that, along with Hutchins and Luken's research, could inform
conservation efforts and land management practices.

The Venus flytrap is a remarkable species adapted to
nutrient-poor soil and uses carnivory to supplement its nutrient
needs. Research into Venus flytraps has focused on distribution,
reproduction, diet, environment, response to fire, and the potential
effects of climate change and conservation. The conservation of
this unique species requires more research to explore why the
Venus flytrap does not expand its range into areas with somewhat
more nutrient-dense soil and less harsh conditions, which could
increase its chances of surviving in this time of climate change.
Additionally, research into Venus flytrap reproduction, seed
dispersal mechanisms, and the development of new seedlings
are crucial to improving our understanding of the Venus flytrap’s
resilience in its multifaceted ecological role.
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