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The effect of wildfires on wood-decay fungi in the Great Smoky
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Abstract

ackground: In late November and early December of 2019, wildfires occurred over portions of the Great
B Smoky Mountains National Park. More than 4,000 ha were affected by the wildfires. The objective of the

research reported herein was to access the impact of these wildfires on the assemblages of wood-decay
fungi associated with the study areas in the park.

Methods: The investigated fungi were confined to two study areas; the first subjected to a relatively high intensity
burn and the second subjected to a relatively low intensity burn. In addition to specimens of fungi obtained in
the field, small pieces of coarse woody debris were assembled, brought back to the laboratory and placed in
plastic chambers for incubation and kept moist. Over the course of two months, fruiting bodies appearing in
these incubation chambers were observed and collected. All specimens from both the field and incubation
chambers were identified from sequences of the internal transcribed spacer (ITS) region of the ribosomal DNA.

Results: A total of 31 different taxa were identified along with nine taxa reported previously as unknown and
uncultured. However, almost all of these records were from the study area subjected to the relatively low intensity
burn.

Conclusion: The relatively high intensity burn site was almost completely devoid of wood-decay fungi.
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Introduction

The woody decay matter is vital to the general timberland
biological system. By this process, the arrival of minerals
and carbon counterbalances the opposite activities of
carbon assimilation and nutrient absorption by living
trees. For a proper understanding of the ecology of an
area, the two perspectives need to be considered.
Adjusting the carbon budget involves quantifying carbon
fixation, yet in addition of its getaway through
deterioration [1, 2]. The bound minerals that are
additionally liberated as the wood decays are
fundamental supplements the nutrient cycle of the forest
[3-5]. Therefore, the species responsible for the
breakdown of wood are an essential factor of the total
forest biota.

Decay fungi of living trees can be classified and named
utilizing various techniques. Accurate identification
provides proof gives significant data about the effect of
decay on the tree, mode of action and significance to
hazard investigation. The presence of any fruiting body
on a tree necessitates that the tree be examined all the
more intently for decay [6].

Throughout forest ecosystems, Wood-decay fungi
have a significant role in breaking down coarse woody
debris (CWD) resulting from trees and other woody
plants [7]. The Great Smoky Mountains National
Park encompasses a total area of 2080 km?in western
North Carolina and eastern Tennessee between 35° 28’
and 35° 28’ N latitude. Elevations in the park range from
approximately 270 to 2000 m above sea level. In late
November and early December of 2016, wildfires
occurred over portions of the Great Smoky Mountains
National Park. More than 4,000 ha were affected by the
wildfires. Some areas were subjected to intense fires that
consumed most of the vegetation, whereas the fires in
other areas were less intense. The objective of the
project reported herein was to access the impact of fire
on the assemblages of wood-decay fungi in two study
areas, the first subjected to a relatively high intensity
burn and the second subjected to a relatively low
intensity burn.

Methods

Study area: The study was conducted during the period
of November to December 2019. The relatively higher
intensity burn study area was along the Baskins Creek
Trail (35° 40’ 45" N, 83° 28’ 38” W). A second growth
mixed oak-hardwood forest was present prior to the burn.
This study area is located on a slope with a west-
southwest aspect at an elevation of approximately 865
m. The relatively lower intensity burn study area was the
Twin Creeks All Taxa Biodiversity Inventory site (35° 41’
11” N, 83° 29’ 60" W). A second growth mixed hardwood
cove forest with a great laurel (Rhododendron maximum
L.) understory was present prior to the burn. This study
area is located on a slope with a west-northwest aspect
at an elevation of approximately 595 m.

Collection of samples
Collecting trips were made to both study areas in late
November 2019. An opportunistic method of search, as

Cannon & Sutton described [8] was used to locate the
fruiting bodies of wood-decay fungi. Once located,
fruiting bodies in the field were photographed and then
removed from the substrate upon which they occurred
using a knife. These fruiting bodies were loosely
wrapped in aluminum foil or placed in a plastic collecting
box with several compartments and then returned the
laboratory. In addition, a series of samples of CWD was
collected from each study area. These were divided into
two portions and placed in plastic chambers measuring
(each 30 cm x 12 cm x 6 cm) in the manner described by
Alshammari et al. [9]. A small amount of water was
added to each chamber (Figs. 1A and B). These samples
were observed over a period six months and watered
when necessary to keep them moist. The fruiting bodies
were photographed, removed from the CWD and then
placed in one compartment of a plastic collecting box
with numerous compartments.

All specimens were dried in the laboratory on a food
dehydrator at a temperature between 42 °C and 50 °C,
put in plastic bags, then labeled with a special collection
number in the herbarium at the University of Arkansas
(UARK).

Figure 1: A, SamplesAcollected<and brought back to the laboratory.
B. Samples placed in a plastic incubation chamber and incubated
by adding water.

Sampling and morphological observations

To determine morphological characteristics of the
specimens, an AmScope stereomicroscope (10, 11) was
used. Based upon these features (e.g., fruiting body size,
shape, color and the presence or absence of such
structures as a distinct cap or stipe) a tentative
identification was reached by using sources of
information such as [11-16].

Extraction of DNA, PCR and Sequencing

DNA was extracted from one or more representative
specimens for each different taxon tentatively identified
based on morphological characteristics of the fruiting
body. The DNA extraction was performed using a
genomic purification kit from Wizard ® (Promega
Corporation, Madison, WI). Genomic DNA amplification
was achieved using universal primers I1TS4 (5'-
TCCTCCGCTTATTGATATGC-3') and ITS1 (5'-
TCCGTAGGTGAACCTGCGG-3) (17). In a 5 min
thermocycler optimized for initial denaturation at 95 °C,
PCR amplifications were carried out, 35 denaturation
cycles followed at 95 °C for 45 sec, annealing at 50 °C
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for 45 sec, And extension for 1.5 min at 72 °C, and final
extension for 10 min at 72 °C. The length of amplified
products has been verified by 1% agarose gel
electrophoresis gel using 0.5 TAE buffer, SYBR safe
staining dye and 1 kb DNA ladder (New England Biolabs,
Ipswich, MI). Amplicons for Sanger sequencing were
sent to GeneWiz (South Plainfield, NJ). The sequences
obtained from the latter company were cleaned up and
then classified through searches of nucleotide blast
against the NCBI database.

Results

Sequences were considered as identified to the level of
species at 95% sequence similarity. When there was a
lower % sequence identity match for a particular
sequence, it was considered as identified only to the
level of genus. A 95% of other studies used sequence
similitude, although there no single cutoff value has been
universally established for species identification across
the kingdom Fungi. As described above, these taxa were
taxonomically identified through both methods from

morphological characters followed by genetic

identification using the ITS sequence data.
Taxon Family ID% SGN
Cerrena unicolor (Bull.) Murrill Cerrenaceae 100 MK937761.1
Crepidotus sp. Inocybaceae 78 MF039049.1
Galerina triscopa (Fr.) Kithner Hymenogastraceae 100 KY744148.1
Ganoderma sp. Ganodermataceae 100 AF255100.1
Gymnopilus decipiens (Sacc.) P.D. Cortinariaceae 99 MF039255.1
Orton
Gymnopus dichrous (Berk. & M.A. Marasmiaceae 99 KY242494.1
Curtis) Halling
Hyphodontia sp. Hymenochaetaceae 80 MG231670.1
Hypoxylon crocopeplum Berk. & Xylariaceae 99 JN979410.1
M.A. Curtis
Inocybe sp. Inocybaceae 95 HG796996.1
Marasmiellus sp. 1 Meruliaceae 97 FJ596841.1
Marasmiellus sp. 2 Meruliaceae 81 FJ596841.1
Marasmius haematocephalus Marasmiaceae 95 HQ665550.1
(Mont.) Fr.
Morganella subincarnata (Peck) Agaricaceae 97 AJ237626.1
Kreisel & Dring
Mycena sp. 1 Mycenaceae 99 MK795669.1
Mycena sp. 2 Mycenaceae 95 MH282459.1
Pezizomycetes sp. Pezizomycetes 100 JQ761597.1
Polyporus sp. Polyporaceae 95 MF161234.1
Polyporus varius (Pers.) Fr. Polyporaceae 100 MF161234.1
Sepedonium sp. Sapindaceae 88 AF054852.1
Simocybe serrulata (Murrill) Inocybaceae 99 MF153085.1
Singer
Skeletocutis nivea (Jungh.) Jean Polyporaceae 96 MK607478.1
Keller
Skeletocutis semipileata (Peck) Polyporaceae 100 KY953102.1
Miettinen & A. Korhonen
Stereum hirsutum (Willd.) Pers. Stereaceae 100 MH211730.1
Stereum sanguinolentum (Alb. & Stereaceae 100 MK343665.1
Schwein.) Fr.
Stereum sp. Stereaceae 100 KJ832051.1
Tephrocybe palustris (Peck) Donk Lyophyllaceae 100 KP192547.1
Trametes versicolor (L.) Lloyd Polyporaceae 100 MK343673.1
Trichaptum biforme (Fr.) Ryvarden = Polyporaceae 100 MG231898.1
Tyromyces galactinus (Berk.) Polyporaceae 100 MK607563.1
Bondartsev
Verticillium fungicola (Preuss) Cordycipitaceae 99 AY555974.1
Hassebr.
Xeromphalina kauffmanii A.H. Mycenaceae 100 KM024475.1
Sm.

Table 1: Taxa of wood-decay fungi recorded from the Smoky
Mountain. Note: % ID = percent sequence identity, and SGB =
sequence in GenBank.

Forty-eight specimens of macro- fungi were
sequenced. Out of the 48, sequences from eight

specimens were of poor quality and thus not included in
the analysis. Out of 40 good quality sequences, a total of
31 different taxa (Table 1) were identified, along with nine
sequences that have been reported previously as
uncultured species (Table 2).

Taxon ID% SGN
Uncultured fungus 100 FM999672.1
Uncultured fungus 98 FM999672.1
Unidentified basidiomycete 72 AF241335.1
Uncultured fungus 82 AF241335.1
Uncultured fungus 99 FJ820626.1
Unidentified basidiomycete 90 AY969428.1
Unidentified basidiomycete 86 AY969697.1
Uncultured fungus 86 KX098280.1
Uncultured species of 89 HG937054.1
Lyophyllum

Table 2: Uncultured species of wood-decay fungi from The Smoky
Mountain.

At least 18 different families were identified, with
representatives of the Polyporaceae, Stereaceae and
Inocybaceae the most common (Fig. 2 and 3). Also, 25
different genera were identified (Fig. 2 and 3). While the
emphasis of this study was focused to wood-decay fungi,
some of the taxa identified from the specimens
associated with decaying wood have different ecological
roles not related to wood decomposition.

8 Number of occurrences

Polyporaceae Stereacene

Inocybaceae

Figure 2: The more important families of wood-decay fungi
collected in the present study.

Figure 3: Different species of wood-decay fungi collected from the
field of Smoky Mountains; A. Xeromphalina kauffmanii, B.
Trametes versicolor, C. Polyporus varius, D. Mycena sp, E.
Morganella subincarnata, and F. Cerrena unicolor.
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In the more intensively burned study area, only a
single species (Skeletocutis nivea) was collected from
CWD. All of the other species reported herein were
collected from CWD in the less intensively burned study
area. Moreover, only a few of the pieces of CWD placed
in incubation chambers produced any evidence of wood-
decay fungi, and the latter was in the form of white
mycelia that never yielded any fruiting bodies.

Discussion

Few studies have examined the effects of burning on
wood-decay fungi, and most of those of which we are
aware [19] have considered prescribing burning and not
wildfires. Soil microbiota, which is the primary agent
responsible for organic matter deterioration and is
associated with the macronutrient cycles [20, 21], is
adversely influenced by fire. The significance of bacteria
and fungi in in normal soil environments is all around
perceived and they assume a significant role in the
recovery of upset biological systems [22], adding to
microbial biomass, the development of stable
aggregates [23] and the degradation of headstrong
substances [24].

Based on studies [25] of the effects of fire on the
microbiology of soil, an intense fire accompanied by high
temperatures can result in complete sterilization. There
is no reason to suggest that the same would not be the
case for CWD. Even at lower temperatures, mycelia
already present in the wood would be reduced in extent
even if they were not killed outright. The data obtained in
the present study strongly suggest that small pieces of
charred CWD do not provide an appropriate substrate for
most species of wood-decay fungi but larger pieces
(present at Twin Creeks but mostly absent at Baskins
Creek Trail) can support the growth and development of
at least some species of these fungi.

In conclusion, the data obtained in the present study,
although limited in extent, do suggest that wildfires have
a dramatic effect on the assemblages of wood-decay
fungi associated with forests in the Great Smoky
Mountains National Park. The information announced in
this help the idea that prescribed burning has a
recognizable impact upon wood-rot fungi, bringing about
an appreciable decrease in the quantities of both fruiting
bodies and taxa. Furthermore, the one of a kind part of
the present effort was the utilization of incubation
chambers to describe the taxa of fungi related with
coarse woody debris. Clearly, there is a need for more
comprehensive investigations of this aspect of forest
ecology.
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