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Abstract

Materials and Methods

The proliferation of trees in u.rban.environments is essential er mitigating climate DNA Barcoding and Tree ldentification Results Sampline Results Sample Collection
change effects, such as reducing air temperatures and managing stormwater. 2amping N « Sampling consists of two parts: a 2 cm cube of each fungal fruiting body and
Despite their critical role, trees in New York City face health challenges, notably Exteting informetion on Fungal Specles 4 e | samnte Koy 2 cups of soil scooped from the base of the tree.
evidenced by a visual increase in fungal species. This project investigated the '  ( @ 1 . : :
implications of fungal presence on tree health in Brooklyn’s green spaces. We Name | Retative Location | IMEgeof | Imageof | - Fune OO ID% Ideal Tree ldeal pH | White Rot | Tree Identification | Hardwood | Ideal pH ofliberty Eadovd Gl ‘ - j é 32 ;?; ]?raucl’: rs].znt’)]cr))(ljey’,ttl‘r"ged:r}z r:ll(rj“ae;] (jr;?)iIlovflztrleo:aiveer:,earsccjc’)[Ldeend;) E\r::(;fjoignrtaopgs of
hypothesize that the prevalence of Ganoderma and other harmful fungal species & BROOKLY! ’ 32 : .
will correlate with a deterioration in tree health. A total of 15 fungal and soil 1| 70Lafayette Ave Northern Red Oak 0 4 labeled lelofk hag
samples were collected from trees in Brooklyn’s greenspaces. Among the 15 The Green:Wo : ; DNA Barcoding
samples there were six different tree species, Thornless Honeylocust, Sweetgum, y : ® o- * Fungal sample was taken and used for the DNA Identification process, using
Pin Oak, Northern Red Oak, Littleleaf Linden and Japanese zelkova. DNA 2| 36 Fort Greene P B [ ocoth and oak. Not Listed eadiRark @ 7 the Carolina Biological DNA Barcode Amplification Kit and its respective
extraction and PCR amplification were performed on the fungal samples. Of the the & 3 g : protocol (8).
15, seven were successful in DNA ampilification, allowing for fungal species b/ ’ - 10 * The protocol was modified to use sonication during the lysis stage of DNA
identification. These included Trametes versicolor, Ganoderma sessile, and 3A Tessie | 8% | oak : E extraction to disrupt the fungal cell wall.
species from the schizophyllum genus. Next, soil samples were analyzed for pH, 320 2nd St P— 5 5065 - NN -4 ® * After DNA extraction, PCR amplification was performed with Carolina
nitrogen (N), phosphorus (P), and potassium (K) levels using LaMotte Soil test kits. ! O 1 Biological Fungal Primers.
Our results indicate that soil from the 15 trees were acidic, a condition favored by °® AR EEACH —— I M o * Next, gel electrophoresis was performed to confirm PCR amplification.
the fungi according to previous studies. The identified fungal genera AVESEND L sesesas * Next, DNA samples were sequenced by Azenta Genewiz using M13 forward
Schizophyllum, Ganoderma, and Trametes are known to cause white root rot T Figure 2. Relative Location of Samples Collected in Various Neighborhoods of primers.

4 | 707 Fulton Street Honeylocust . Brooklyn. Map illustrates the relative location of samples. Samples were collected in .

decay, indicating deteriorating tree health. Soil tests also revealed varied K, N,
and/or P deficiencies in sample collection locations. Thus, our hypothesis was .‘ e
confirmed, the prevalence of Ganoderma and other harmful fungal species does 501 Cariton | < A | b= NS Ganoderma

Using the National Center for Biotechnology Information (NCBI), a Standard
Park Slope, one sample, Fort Greene, 12 samples, and Bensonhurst two samples. . ) .
See inset key for samples and their color-coded pin. Nucleotide BLAST search was performed using the sequencing results, thus
identifying the species of each of the fungal samples.

Hardwoods such as Thornless

* This was used to measure the pH of each soil sample taken in addition to the
levels of potassium (K), nitrogen (N), and phosphorus (P).

242 Bay 17th st Pin Oak

correlate with a deterioration in tree health. Avenue | S sessle beech and oak. el . . .
i s Gel Electrophoresis Results Soil Testing
. . N— & B. C. * Analysis of the soil was conducted using the LaMotte Soil Test kit and its
Introduction * A — protocols (9).

* Brooklyn New York has approximately 610,000 trees whose canopies cover 11.4 -
percent of the borough's area (1).

e According to the US Environmental Protection Agency (EPA), trees and
vegetation can, on average, lower surface and air temperatures by 2.9°F (2). 7 | 8860 18th Ave

* The cooling effect of trees is of import since New York City’s 10-year
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temperature averages, 2010 to 2019, for the months of June, July and August >7 i Figure 3. Gel electrophoresis to Confirm the PCR Amplification of the Fungal * Visual |dent|f|.cat|o'n 15 0_”|V accurate to an extgnt.
are, 80°F, 86°F and 84°F respectively (3). g | TR Deelb ] - | SehEephyALn Sickly halthiood Litteleaf Linden 5.5107.5 iv"erff’ce;]fi*:rt:;dDb“jgift;?:(f;?gpar]rﬁePsst ;nr:g:‘;csa;lozn ;Zrﬁ\ LG:BP&TzraS;nE::I\IeAS gazd; * All host trees in this project naturally prefer slightly lower pH levels, and pH
. it i : : ' ’ / testing of the soil from these tr nfirms this preference. We are not
Additionally, September 2023 was the wettest in over a century, with the City 6A, 6B, 7,8, and 9 (B), and Samples 10, 11, 12, 13, 14, and 15 (C) were loaded onto es .g 9 € SOl 1ro ese ees. co S this preterence e.a? eno
accumulating 14 inches of rain which caused severe flash flooding (4). 1.2% agarose gel in 1X TAE at 150 V for 30 min and visualized using a certain if preference for lower pH in both the trees and the fungi is the cause
* The EPA also suggests that leaf canopies and water uptake by roots of trees o | Cavenve transilluminator. of the fungal presence or increases their susceptibility to fungal growth.

* Of the seven identified fungal samples, all three genera (Schizophyllum,

help reduce soil erosion and serve as a proven method of stormwater
Ganoderma, and Trametes) cause white rot root decay, indicating that the

Soil Test Results
management (5).

* Itis widely recognized that evidence of fungal growth on trees is a sign of f0 | AESAEEOIE Litteleaf Linden 5.5t07.5 ; tree health has been or is currently deteriorating (10, 11, 12). This is further
A. Samples . Samples Nitrogen . . .
deteriorating tree health. T e | . cgrroborated by the soil test results, which show that-the tre'es associated
* Our preliminary research of green spaces in Brooklyn via the New York . . . . Key - -- - Key with samples 2, 3, 5, 6, and 8 lack one or more essential nutrients for plants
Mycological Society's Fungi of NYC INaturalist project database, found a visual 11| 152Carlton Ave Sweetgum e 7 8 o 1 | . A 8 7 8 o 10 (13). Thus, our hypothesis was true: the prevalence of Ganoderma and other
’ : , Low ] . . . ]
increase of mushrooms from the Ganoderma genus from 2020 to 2021, with - . - - - L - - fungal species does correlate with a deterioration in tree health.
Wi - - y o TR e « Samples 14 and 15 are outliers in our data. There could be other
the number of new sightings rising from 26 to 56, respectively (6, 7) (Figure 1). | - H .. - .p . .
2 | ereanonss Nokisted environmental factors which may have influenced fungal presence.
A B. * For the scope of this project, we can correlate fungal species, soil nutrient
. Samples Potassi D_ Samples Ph h . .
B1 . ’ L A, i L levels (K, N, P), and environmental factors (pH) to analyze the impact of
18| %% CarlionAve Pin Oak 11 ; . . - - - . Koy fungal presence however, to fully analyze the ecological impact of climate
) Key Trace .
d o New York , A 6B 7 8 9 10| e A 6B 7 8 9 _ 10 o change on Brooklyn’s green spaces via fungal presence, we would need a
' ¢ Serbont Sickis hardiood B ¢ ER. - ---- . | larger sample size and data on temperature, precipitation, and humidity.
N Bed’ 14 379 Myrtle Ave chazophylui tckly hardwoo Littleleaf Linden 5.5t07.5 M 12 13 14 15 1o Medm Low M 12 13 14 15 n Medium
“* LA A commune trees o o
| HEEEE B
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radiatim trees 5t07. Figure 4. Data from Soil Testing. Experimentally determined soil data for levels of
% N % nutrients and pH by using the LaMotte Soil Test Kit. (A) pH raw data. (B) Potassium
raw data. (C) Nitrogen raw data and analysis, (D) Phosphorus raw data. See inset key We would like to thank the Urban Barcode Project and the Brooklyn Technical
Table 1. Results from DNA Barcoding of Fungal Samples and Identification of Tree Species.The fungi collected are identified, so for panels A, B, C, and D for the color charts displaying known values for reaction : :
are the species of the respective host trees. Existing information about the fungal species (ideal soil, ideal wood and pH results. For Kand N only fungal samples which were identified via DNA Barcoding High School Weston Research Program for their support.
tolerance) is noted in addition to existing information about tree species (ideal soil and pH tolerance). Tree species identification were tested.
Figure 1. Observations of Ganoderma in Brooklyn for 2021-2022 and 2022-2023. Observations from the New was retrieved from the NYC Parks department street tree map. Link: https://tree-map.nycgovparks.org/ Soll Toet Rosults R f
o o . e ok s o . . [ T eferences
York Mywlog'cal Society’s “Fungi of NY.C ”.\latural'St project da.tabase (A) Shows the 26 S'ght'hgs Of. e 15 fungal and soil samples were collected from Brooklyn’s greenspaces: samples were collected in S e SHeETon pH Potassium Nitrogen Phosphorus
Ganoderma in 2020. (B) Shows the 56 sightings of Ganoderma in 2021. Adapted from INaturalist project . ——
database (6, 7). Park Slope (Figure 2). 2 it 6 High High Low | | |
_ _ « Among the 15 samples there were six different tree species, Thornless Honeylocust, Sweetgum, Pin : Ganoderma - erw by L N R ot Statan 207 vl 290, 2003, e 5 aer o Mot BT 10 a7 e e, erement ef Agriculture, Forest service, Northeastern Forest
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green Spaces and the |arger eCO|OgIC3| Iandscape Of BrOOklyn * Of the 15 fungal Samp|es, seven were SUCCESSfU”y PCR ampllfled as Conflrmed Via gel eleCtrophoreSIS ° sessile > VEW ngh ngh Medium 4 aD\;?/:’?fel\./lpr]p(ZOZS October 5). September 2023 in NYC Was the Wettest in Over a Century. Spectrum News NY1. https://nyl.com/nyc/all-
 We hypothesize that the prevalence of Ganoderma and other harmful fungal (Figure 3). 5 Ganoderma ; Verv Hiah o n boroughs/weather/2023/10/05/new-york-city-rain-temperatures-flood-september-
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. . . ] e i OW i place_id= project_id=fungi-of-nyc-new-york-mycological-society&qg=ganoderma&subview=map&verifiable=any
« DNA Barcoding will allow us to unequivocally identify species of fungi on found to be Trametes versicolor. Samples 3, 5, and 6 were found to be Ganoderma sessile. Samples 8 adiatum bl ’ e T4 008rajoct Hifard] of Tye met york ryenloBiC <ottty Bgode b b mapwerifablemy
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unhealthy trees and understand the distribution of different funga| species. and 15 were found to be Sch[zophyllum radiatum and samp|e 14 was found to be Sch/zophy//um 14 chﬁraz}::laum 55 Very High High High 8. hUsing//DNA Barcoclles to Ide/nté'];);andClclls/sg‘lylL;;igg_]rThir;gs. (rl\l/.ld.). DINSA Lealrning Cedr:cter, Cold Spring Harbor Laboratory.
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. g . . . . . ¢ rees wi UNga resence do no ave Sutrricient nutrients to be nea an us estabnlisne e Table 2. Identified F / d their R tive Soil Test Data. Th Its highlight https://ag.umass.edu/landscape/fact-sheets/root-butt-rot-caused-by-ganoderma-sessile
hum|d|ty), |ndlcate d broader ECO|OgIC3| |mpaCt Of C||mate Change on NEW YOFk . g p . y . able cn Ifle Ur{g.a 01.7 elr nespective Solf 1es ata . .e restlits nIghiis 12. ;::fkeytgilfungus.(n.d.).Retr?eved It/lay lé, 202£tl, fr(::n https://wwx.fnacaIester.edu/ordway/biodiversity/inventory/turkeytaiIfungusZ/
correlation between not only fungal presence but also nutrient levels and a decline a tree health the K, N, and/or P deficiencies for samples 2, 3, 5,6 and 8. Additionally, data shows 13. Kujawski, R., & Ryan, D. (2015, March 6). Fertilizing trees and shrubs [Text]. Center for Agriculture, Food, and the Environment.

Cityls green SpaceS. (Figure 4 Table 2) that pH trends to be acidic as the average across the seven |dent|f|ed Stap'es is 6. https://ag.umass.edu/landscape/fact-sheets/fertilizing-trees-shrubs
) .
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