
Abstract

Ferns are a part of the Polypodiopsida class, and there

50 known species on Long Island. The goals of this

project are to determine the specific species of the

different ferns that can not be identified using a field

guide located across Long Island and compare the

biodiversity of ferns by area using the DNA sequences

through barcoding. Ferns were collected from parts of

eastern, southern, and northern Long Island. DNA

extraction and PCR analysis were supervised and

followed protocol provided by the Brookhaven National

Laboratory, and the rbcL gene was amplified in the gel

electrophoresis process. From there, the fern samples

were compared through the phylogenetic trees created by

DNA Subway.

Discussion
After the barcoding process, 6 out of 7 total 

samples were able to be successfully sequenced. 

However, none of the samples were species of 

ferns. Instead, they were species of roses that 

were collected. When collecting samples, a 

Wikipedia fern description was used for reference 

that was unhelpful as the description was vague. 

There was great similarity between both plants' 

leaves pattern, texture, color, and location as they 

were both green foliage resting on the soil. They 

also occupy similar niches at coastal areas as low-

lying shrubbery found in areas of mild forestation. 

Because the goal was to study the biodiversity in 

ferns, species were gathered based on their 

physical similarity to each other in order to find 

differences in species. This demonstrates the 

necessity of barcode to determine specific species 

because samples were collected based off a field 

guide's physical description of a fern, and that was 

not enough to determine the type of plant.
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Methods
Wild ferns will be collected from public areas

such as nature preserves. Each sample's exact GPS

location will be recorded. They will be placed in a

plastic bags and labeled. The bags will be stored

in the freezer that is located at Babylon Jr. Sr.

High School’s research room.

To process the fern's DNA, standard DNA

extraction techniques and equipment will be used.

Following DNA extraction and PCR analysis,

samples will be sequenced according to CSHL

protocols.

The rbcL gene will be amplified during the

PCR amplification process. Gel electrophoresis

will show a visible band that will allow us to

know that the DNA amplification was successful.

DNA subway will be used to trim the DNA

sequences and then phylogenetic trees will be

created using DNA subway to compare the ferns

samples that we collected.
❏ Fern Samples

❏ Centrifuge

❏ Razors

❏ Lysis Solution

❏ Incubator

❏ Pipette
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❏ Silica Resin

❏Wash Buffer

❏Distilled Water

❏ PCR reagents

❏ Thermal Cycler

Materials

Fig. 2

Ferns Samples collected from 

across Long Island

Due to the fragmented yet diverse forestation that

exists, Long Island is a prime location to study the

biodiversity of ferns. The main way to identify ferns is by

morphology, but because there are so many different

types of ferns growing on Long Island that have such

similar physical attributes, such as color and texture, in

such close proximity, it makes identification very

difficult. Ferns reproduce asexually, with the use of

spores, which are easily carried by the wind. Because of

this, it is very likely that both the same species and

different species of ferns can be found over a great area.

Ferns have an impact on human and environmental

well-being where they live and thrive. Ferns serve as a

bio-indicator of the habitat around them because of their

sensitivity to light, humidity and soil pH. This allows

observers to notice the overall health of the area, so

healthy ferns relate to a healthy forest (3). Beneficial to

humans, ferns are known to improve air quality which

has made them a preferred domestic plant in many

households as they are functional and easy to care for.

Studying the biodiversity of ferns from different

locations is possible as samples can be taken from areas

on both shores and ends of Long Island. Ferns that appear

as phenotypically different may actually end up being the

same species. DNA barcoding will allow for the

identification of different ferns, especially due to

variations of plants that look nearly identical which exist

on Long Island. Also, it will help determine whether a

species is native or invasive, which are similar in

appearance (4).
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Fig. 3 The ML tree 

shown signifies the 

relationship between 

the species 

sequenced and the 

species that were 

collected. Not all the 

species were able to 

be sequenced. The 

other species on this 

tree were outgroups 

that were selected.

1) Beaty, Vanessa, et al. “Top 10 NASA Approved Houseplants for Improving Indoor Air Quality.” DIY & Crafts, 10 June 2015, 

www.diyncrafts.com/4457/home/top-10-nasa-approved-houseplants-improving-indoor-air-quality.

2) Mickel, John T., et al. “Fern.” Encyclopædia Britannica, Encyclopædia Britannica, inc., 18 Oct. 2016, 

www.britannica.com/plant/fern.

3) Mvonkonrat. “Ferns: Past and present.” The Field Museum, 11 May 2017, www.fieldmuseum.org/ferns-past-and-present.

4) Platt, Deb. “Basic Fern Identification.” TrekOhio, 28 June 2014, trekohio.com/2014/06/28/basic-fern-identification/.

5) “Preliminary Atlas of Ferns & Fern Allies of Long Island, NY.” Long Island Botanical Society, 1994, 

libotanical.org/newsletters/0403.pdf.

References

Fig. 4 The above picture shows all 

locations the ferns were retrieved from on 

Long Island
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Species 

ID: PDK

Species 

from Barcode 

DNA

Nucleotide

Differences

1 001 Sorbus scopulina 4

2 002 Sorbus scopulina 2

3 003 Rosa nutkana 2

5 005 Rosa nutkana 2

6 006 Rosa nutkana 2

7 007 Rosa nutkana 2

Fig. 1

Results of the DNA barcoding 

from 6 different samples
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