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Abstract

Earthworms were collected from various areas near
the Bridle Path in Central Park to determine the degree
of biodiversity, and this data was used to analyze
overall trends. The samples were collected, their DNA
extracted using the Chelex method, amplified by PCR,
and sequenced. We examined how local
microenvironments impact the biodiversity of worm
species found in Central Park. We hypothesized that
there would be more samples found in shady areas.
Our hypothesis was not supported as more worm
biodiversity was found in sunnier areas.

Introduction

e The term worm is applied to a variety of distantly
related invertebrates that typically have slender, long
bodies ("Worm,” n.d.).

e Earthworms, specifically, “stimulate microbial
activity, mix and aggregate soil, increase infiltration,
Improve water-holding capacity, and provide
channels for root growth” (Edwards, n.d.).

e Earthworms live anywhere near soil ("WWorm,” n.d.).

e In North America, earthworms are an invasive
species. The earthworms currently found in North
America were introduced from Europe and Asia
(Davis, 2003).

e Earthworms are the most abundant soil
iInvertebrates (Edwards, n.d.)

e \Worms can be found in a variety of habitats, as
different species can live both in water and on land.

e Earthworms are hermaphrodites, so they have both
male and female reproductive organs, but
reproduction almost always occurs between two
worms (“Earthworms,” n.d.).

e \We hypothesized that there would be more samples
found in shady areas. Our hypothesis was not
supported as more worm biodiversity was found in
sunnier areas.

Bridle Path in Central Park
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Figure 1. Location of Sample and Collection Area. On the
left is a map of Central Park where the samples were
collected from areas near the Bridle Path. On the right is a
picture of one area near the side of the Bridle Path where
some samples were collected, with a 1-foot ruler placed for
scale.
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Figure 2. Neighborhood Joining Phylogenetic Tree of Sequencing Results. This
phylogenetic tree shows how similar the sequences of each of the samples are to
each other, displaying the evolutionary relationships between the identified species.
The species highlighted in red is the outgroup, a monarch butterfly.

Distribution of All Samples in Sunny or Shady Habitats

= millipedes
B slugs
worms

B woodlice

Latin Name [Common Number Number
Name Found in Found in

Shady Sunny
Habitat Habitat

Lumbricus Chestnut | 0

castaneus worm

Eisenia Eisenia 0 4

andrei andrei

Lumbricus Common | 2

terrestris earthworm

Table 1. Worm Species Identified in Central Park. Worms
were collected from various areas in Central Park near the Bridle
Path. The species were identified through DNA sequencing and
BLAST analysis for eight of 28 samples.

Materials
and Methods

e 28 worm samples

e DNA isolation by chelex

e Invertebrate program used for PCR
amplification with the invertebrate COI primers

e (el electrophoresis was used to separate the
DNA by size in order to confirm that the PCR
was successful

e Samples were sequenced by Azenta and
analyzed using BLAST.
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Figure 3. Distribution of Multiple Invertebrate Classes in Sunny or Shady
Habitats. This bar graph displays the percentage of the total samples of each class
of invertebrates collected in sunny or shady habitats. Total numbers of each class
collected are as follows: millipedes (Diplopoda) - 7; slugs (Gastropoda) - 11; worms
(Clitellata) - 10; woodlice (Malacostraca) -19 ; and ants (Insecta) - 19. Some
classes of invertebrates, such as worms (80%) and ants (95%), were found
predominantly in sunny habitats, while others, such as woodlice (95%) were found

predominantly in shady habitats.

Sunny Shady
Total Number of |12 11
species
Simpson’s 3.0 5.1
Biodiversity

Table 2. Simpson’s Biodiversity in Sunny vs Shady Areas. Invertebrate species
were found in Central Park and identified by sequencing. Twenty-three different
species were found and they were found in two different types of habitats: sunny
areas and shady areas. 36 samples were collected in sunny areas, while 30 were
found in shady areas. Simpson’s Biodiversity (1/D) was calculated to compare

biodiversity at areas with more or less sunlight.

Discussion

e QOut of the 30 samples that were collected

o & were successfully amplified
o 3 different species of earthworms

e Distribution of worms

o 80% of the worms collected were found 1n sunny areas
o 20% were found 1n shady areas

e This was unexpected as “continuous sunlight exposure

for more than 3h was found lethal to worms”.

o Two of the three species were epigeic species, living
on the surface of the soil

o These worms could have been on the surface for less
than 3 hours before they were collected.

e We found that the majority of the total samples collected

were found in sunny areas.

e We may have preferentially collected from sunny areas,

rather than shady areas. Due to the time of the year the
samples were collected, the cool fall weather could also
have been a factor contributing to the results of our
collection as well.

e In the future

o collect samples from various depths of soil
o gather data on soil pollution levels and so1l quality
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