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Abstract Methodology Results Discussion and Conclusions

Mosses are small, spore-bearing land plants which are an Morphology identifications were difficult, especially given

important component of ecosystems. Our study examines moss Step 1: Specimen Collection D:rﬁp?;;(gZ;gﬁnsﬁggezgR siiggsgfiilrllf :rl:\c;?i?isez Zfatrzilzz our lack of expertise. According to the bryologist who
biodiversity in NYC parks, based on levels of human f a ' ' assisted, some species are differentiated by characteristics

disturbance. We sgmpled 43 mosses from 3 sites: 97th Street A B only visible with a microscope, or at a certain stage in their
Transverse (high disturbance, 14 samples), north Central Park -
. . . life cycle.
(medium disturbance, 13 samples), and Inwood Hill Park (low
disturbance, 16 samples). DNA barcodes for the plastid gene ey . . ..
rbcL were sequenced for 37/43 samples (86%). Samples were : . Identlflcajuons with D.N A be_lrcoc!lng Wgre §urpr|S|neg
identified using BLAST results for barcode sequences, b J i W N Ve challenging, due to limitations including incomplete
suggestions from the iNaturalist computer vision model, and XN ST W) reference database and high similarities between species.
morphology. We identified 77% of the specimens to the genus or {9 0 We suggest multiple DNA barcodes are necessary for
species level. We found mosses from 15 different genera, with e ‘N 4 more accuracy in moss identifications.
the highest number of unique genera in the site with the lowest | é
disturbance. However, more sampling is needed to examine the / S e | | iNaturalist identification was easier than anticipated. The
relationship between human disturbance and moss biodiversity. SBa  — N We were able to identity iNaturalist computer vision program performed better on

We concluded that DNA barcodes and iNaturalist are valuable . . 27 samples to thee Haplocladium the specimens which had high-quality photographs.
tools for identifying mosses. High disturbance: 97th Street Transverse; collected 14 samples species level (63%), and Hedwigia P gh-q yp grap

Medium disturbance: northern Central Park; collected 13 samples ther 6 to th agiomnian
. , ’ lagiomnium . . . .
. . P anomnet 0 0 te Jenus Orthotrichum WS Plotyayriam Mosses found in the highest human disturbance site were
Low disturbance: Inwood Hill Park; collected 16 samples level (14%). We were iy . .
unable to identify 10 Syntrichia the least healthy-looking. Also, we found the highest

Step 2: DNA Extraction & Seguencing specimens (23%), 6 of erichum Thel number of unique genera in our lowest disturbance site.
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Introduction

Mosses are small, non-flowering plants that form large 5

. ' DNA extraction which failed to sequence. 5%
green mats or clumps, often in shady or damp areas. | . PCR to amplify rbel. barcode Overall, factors which A more thorough survey would need to be conducted to

Although the average person might think all mosses look the | . Confirm success with gel made samples unable to Schistidium fully understand the moss biodiversity and the effects of

2

same, there is actually a lot of diversity within the group. | . electrophoresis be identified included ] 6% human disturbance in these sites.

There are an estimated 461 moss species present in New . Sent out for sequencing missing morphological Amblystegum
York Stat | i characters (such as
ork State.

9%
reproductive structures),
% | it | ) A breakdown of the genera of mosses
HEHHE andiow-quality samples. collected from all 3 sites.
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Leucobryum albidum (pincushion moss, sample [3)
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e Mosses can be indicators of air pollution based on

changes in color due to chloroplast damage and declining Step 3: Data Analysis
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Wh eth e r fro I I l CI I I I l ate C h a n g e O r u rba n h eat I S I a n d e I I eCtS - Atrichum undulatum voucher CUH D2 B0049 ribulose-1,5-bisphosphate carboxylase/oxygenase large subunit ... Atrichum undulat... 1050 1050 89% 0.0 100.00% 568 MH479287.1

Atrichum angustatum voucher H:Norris 83235 ribulose-1,5-bisphosphate carboxylase/oxygenase large subunit... Atrichum angust... 1026 1026 87% 0.0 99.82% 683 GU569410.1

Atrichum angustatum voucher Goffinet 10582 chloroplast, complete genome Atrichum angust... 1098 1098 94% 00 99.67% 125602 NC_058541.1

Atrichum flavisetum voucher H:Ignatova 06 02 ribulose-1,5-bisphosphate carboxylase/oxygenase large subunit... Atrichum flaviset... 1026 1026 88% 00 9964% 686 GUS69411.1

4 .
T th d f - d t - f - Atrichum angustatum ribulose-1,5-bisphosphate carboxylase/oxygenase large subunit (rbcl) gene, partial cds;... Atrichum angust... 1050 1050 90% 0.0 9948% 1337 DQ645986.1
o c o m p a re m e O s o r I e n I y I n g m os s e s ] 1035 1035 89% 0.0 99.47% 1335 GU295870.1 TIZ'Bl‘yum amemum

Atrichum selwynii ribulose 1,5-bisphosphate carboxylase/oxygenase (rbcl) gene, partial cds; chloroplast Atrichum selwynii |

Atrichum undulatum voucher Hyvonen 6170 ribulose 1,5-bisphosphate carboxylase/oxygenase large subunit (r... Atrichum undulat... 1035 1035 89% 00 9947% 1132 AY118236.1 T“'Br'yum al‘gemum

° Morpholo.gy.ls the most tradljuonal method, and is based on e DNA Subway used to —TZ-Bwums: 5 Drcham
characteristics such as the size and shape of leaves and
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sporophytes, some of which may only be observed using a | data and to create Amblystegium serpens (e eatr s s ik Thiaachn CBOL Plant Working Group. (2009). A DNA barcode for land plants. PNAS,

microscope. maximum likelihood @ oo ' CI3-Plagiomium acutum 106(31), 12794-12797. https://doi.org/10.1073/pnas.0905845106

D i 724 observations C8-Thelia sp
. . iy . . phylogeny based on - : ot s - II-AmthsIP.giu!n serpens
* DNA barcoding identifies specimens by comparing a short, barcode sequences B T 7 e i C gt gl Cold Spring Harbor Laboratory DNA Learning Center. (2022). DNA learning
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IT-Amblystegium serpens center barcoding 101. Retrieved from https://dnabarcoding101.org/resources/
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