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Abstract

Moss 1s a nonvascular spore-bearing species which
plays an essential role in the environment. Mosses are
absorbent and they help regulate water levels and
maintain the moisture in the soil. Moss also serves as
a bioindicator of air pollution in the atmosphere.
Using moss as a bioindicator, we can compare the
effect air pollution has on the biodiversity of moss.
We hypothesized that the area with high levels of
atmospheric pollution would contain less moss
biodiversity. Our goal was to compare the
biodiversity of moss species between areas with high
levels of atmospheric pollution and those with low
levels of atmospheric pollution. We nitially identified
our samples using 1Naturalist and paper field guide.
Then, using processes such as DNA extraction, PCR,
Gel Electrophoresis, and DNA sequencing we were
able to DNA barcode our samples, giving us more
accurate results. Overall, we found that there was
more biodiversity in areas of low atmospheric
pollution versus high atmospheric pollution. This
leads us to conclude that air quality has a significant
impact on important plant species in our
environment.

Introduction

*Moss is a small nonvascular spore-bearing plant.
*There are 12,000 identified species of moss
worldwide and over 200 species in Westchester
County.

*Moss plays a vital role in ecosystem functions such
as water regulation, soil erosion control, and
providing a habitat for other plants.

*Moss can serve as a bioindicator of air pollution
due to its ability to absorb nutrients and pollutants
from the atmosphere.

*Moss biodiversity was expected to be higher in a
protected area (Rockefeller State Park Preserve) and
lower in an area with direct proximity to air
pollution (Bronx River Parkway).

*Samples were collected from Rockefeller State Park
Preserve (low pollution site) and Bronx River
Parkway (high pollution site).

*iNaturalist, the Common Mosses of the Northeast
and Appalachians field guide, and DNA barcoding
were used to identify the moss species.

*The study aimed to compare the biodiversity of

mosses collected in the two sampling sites.

Materials & Methods

*A total of 30 moss samples were collected in April
2023, I5 from Rockefeller State Park Preserve and 15
from the Bronx River Parkway Area.

*Moss samples were initially identified using
iNaturalist and a paper tield guide, and microscopic
observation.

*DNA barcoding confirmed the species of the moss
samples.

*The presence of DNA was confirmed using Gel
Electrophoresis

*The samples were sent to Genewitz for sequencing.
*DNA analysis and organization were carried out
using the DNAsubway.org website and BLAST.

*Results from iNaturalist, Field Guide, DNA Subway,
and BLAST were compared to determine the moss

species.

NORTH SALEM

PEEKSKILL

YORKTOWN | LEWISBORD

CORTLANDT

BEDFORD POUND RIDGE
CCCCCC -ON-HUDSON

OSSINING TOWN NEW CASTLE

0SSINING VILLAGE 9
reserve
PLEASANTVIL WORTA CASTLE

BRIARCLIFF MANOR

MOUNT PLEASANT
SLEEPY HOLLOW

TARRYTOWN
ELMSFORD

*The rbcL primer was used to amplity DNA via PCR.

Results

Of the 15 samples collected at Rockefeller State Park
Preserve (Figure 1), there were 13 different species
found according to iNaturalist (see Table 1). However,
according to the field guide, there were 14 ditterent
moss species of the 15 (see table 1). Lastly, according to
DNA sequencing and BLAST, one sample with an
unreadable sequence and 13 ditterent species were
identified (see Table 1). Of the 15 samples collected in
the Bronx River Parkway area (Figure 1), iNaturalist
found that there were 10 different species of moss (see
Table 2). However, according to the field guide, there
were II species among these 15 specimens (see table 2).
Finally, according to DNA sequencing and BLAST,
there were 6 different species of moss out of the 15
collected (See Table 2).

Out of 30 moss samples, all 30 successtully yielded
DNA sequences. However, one of those samples was of
poor quality and did not yield readable DNA. The
results of biodiversity from our Rockefeller State Park
Preserve samples were 13 different species, as shown in
Table 3. The results of biodiversity from our Bronx
River Parkway samples were 6 diftferent species, as
shown in Table 3.

Tables & Figures

Table 1. Moss species found in Rockefeller State Park Preserve and Bronx River Parkway areas.
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Figure 1. Map of sample collection area. Rockefeller State Park Preserve,
41.1084° N, 73.8368° W. Bronx River Parkway, 40.8618° N, -73.8717° W.
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Table 2. Summary of number of moss species found in Rocketfeller State Park Preserve and Bronx River Parkway area.
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Figure 2. Gel results for several moss samples Figures 3 & 4. Moss microscopy

Moss Collection Rockefeller State Park  |Bronx River Parkway
Location Preserve Biodiversity Biodiversity
Number of Species 13 species 6 species

post rbcL gene amplification. examples.

Discussion

*Samples from Rocketeller State Park Preserve (RSPP) had
higher biodiversity than those from Bronx River Parkway
(BRP) samples. RSPP samples included 13 different species out
of 14 total samples. BRP samples included 6 difterent species
out of 15 total samples.

*Four methods were used to identify species: iNaturalist, field
guide, DNA barcoding with DNA subway, and direct analysis
with BLAST. Rarely did all four methods yield the same
results, with only one case out of 29 analyzed showing
complete agreement. Microscopic features played a significant
role in moss identification, which iNaturalist struggled with.
*DNA subway and direct BLAST analysis yielded identical
results 17 times and similar results (within the same genus) 9
times. In three cases, DNA subway and BLAST yielded very
different results, and the reason for this discrepancy is still
being determined.

*Species identification was based on the results of DNA
subway and direct BLAST analysis, considering nearby
species distribution in case of slightly or very different results.
*Moss biodiversity was higher in the protected natural reserve
(RSPP) than near the busy parkway (BRP).

*Species found near BRP are likely more tolerant of harsh
atmospheric conditions. Atmospheric pollution has a
significant impact on moss species.

*Limitations of the study include the challenge of identifying
moss based on physical features and the potentially small
sample size at BRP.

*Future studies can explore expanding the sample size,
measuring biodiversity in different areas with varying
atmospheric conditions, and investigating plant biodiversity
beyond moss in the same areas.
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