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The present study was conducted in order to describe the assemblage of wood decay fungi and mycomycetes
associated with the Hail region in the North of Saudi Arabia by using incubation chambers. There was a col-
lection of coarse woody debris from the study area, AL baithe, which was brought to the laboratory and placed
inside a series of incubation chambers in which water was added. Over a period of several weeks, fruiting
bodies appeared in these chambers which were morphologically analysed via AmScope stereomicroscope
and molecular identification was carried out via ITS-1F and ITS-4R DNA sequencing methods. The obtained
sequences after successful identification via BLAST analysis were submitted to the Genebank NCBI database.
During the course of the study, a total of 20 species of different 14 families of wood-decay fungi were identi-
fied of which mycelium has been generated in incubation chambers. Among the identified wood-decay fungi,
Phanerochaetaceae (03 species), Bionectriaceae (02 species), Hypocreaceae (02 species) and Chaetomiaceae
(02 species) being the most frequent. Hence, the present study was the first one to report on the diversity of
wood-decay fungi of Saudi Arabia and was successful in using incubation chambers to describe the specimens

of wood-decay fungi associated with coarse wood debris.
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Introduction

In the world, fungi are one of the most significant orga-
nisms due to their vital role in ecosystem functions, their
potential impact on the environment and their impact on
humans (1). There is no doubt that fungi play an indispen-
sable part in the daily lives of humans, not only because
they are beautiful, but also because they play a significant
role in industry, agriculture, and medicine (2; 3). In addi-
tion, fungi contribute to the bio-remediation of soil, the
recycling of nutrients and the decay of dead organic matter
in soil and litter, as well as to the production of biofertili-
zers (4, 5). Although many wild mushrooms are edible and
can be used in cooking, identifying them correctly in the
field can be a challenge. Aside from that, there are poiso-
nous and even deadly when eaten (6). People from rural
areas are often threatened with death if they consume wild
mushrooms unwisely, which is a common occurrence.

Fungi that cause wood decay are usually associated
with woody hosts or soils rich in humus and organic mat-
ter. In forests, such fungi are responsible for the decay and
recycling of carbon and nitrogen as well as the conversion
of plants and animals into humus (7). Wood decay fungi
have the capability to digest wood composition like cel-
lulose and lignin. The wood-decay fungi play an essen-
tial role in many aspects, since they are important in soil
development, nutrient recycling, and the carbon budget of
these ecosystems and serve as food sources (8). Wood-de-
cay fungi are rare in the Hail region due to harsh weather

and therefore the diversity assessment of fungi associated
with the deserts of Saudi Arabia has never been conducted
in intensive study. In this context, the present study was
carried out with objectives including a brief summary of
the fungal species that can be found in the desert habitats
of the North region of Hail, Kingdom of Saudi Arabia and
the utilization of an incubation chamber to investigate the
growth characteristics of wood-decay fungi.

Materials and Methods

Study area

The purpose of the present study was to describe wood-
decaying fungi occurring in the North area of the Hail re-
gion (26°06'48.1" N 41°54'24.9" E), Saudi Arabia. In this
area of the world, the climate is hot during the summer
months and cold during the winter months. In the win-
ter, the daily temperatures can vary between 0°C to 16°C,
while in the summer; the daily temperatures can range
from 34 °C to 44 °C. The average amount of precipitation
in the region varies from 10 - 20 cm per year. There is a
high chance of extreme weather conditions such as storms
and droughts in this area. The vegetation in this area is
dominated by a variety of plants including Acacia, Amarix
artculata, Culotropis procera etc. (Fig 1, A).

Sample collection
As part of this study, coarse woody debris was collec-
ted from the period of February 2021 to March 2021 by
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Figure 1. (A), Presented Typical species community in the study area
(Hail region). (B), Stages in the collection of coarse woody debris;
Two pieces were prepared for each chamber and the two pieces were
placed in each incubation chamber. (C) Shown the mycelium, which

is the vegetative part of a fungus (First Stage).

visiting different regions of Hail, thereafter returning to
the laboratory and then incubating them in plastic incuba-
tion chambers of 30 x 12 x 6 cm in which extra water was
added during incubation (Fig. 1, B). For two months, the
samples were observed, and if necessary, extra water was
added to ensure that the samples retained moisture throu-
ghout the observation period. Whenever fruiting bodies
were found in the coarse woody debris (CWD), they were
photographed and collected for further study.

Morphological description

The description of morphology refers to the study of
many characteristics such as shape, size and structure that
are characteristic of fungi. Fungi are characterized by a
specific design in which the growing process starts from
hyphae and then proceeds to mycelium. Mycelium deve-
lops into fruiting bodies whenever it is provided with a
favorable environment such as adequate moisture and
sufficient water. In the present study, the morphological
description of different wood-decay fungi obtained from
incubation chambers was determined by using an AmS-
cope stereomicroscope (9,10). A greater emphasis was
placed on the external features of the fruiting body, such
as its cap, stalk, and color, as well as its internal features.
As soon as the morphology of the fruiting body had been
described, small tissues were collected from the fruiting
body and placed in Eppendorf tubes and stored at 4 °C for
their molecular identification.

DNA extraction, PCR and sequencing

Genomic DNA was extracted from the sterilized col-
lected fungal materials using a Wizard® genomic purifica-
tion kit (Promega Corporation, Madison, WI). The optical
density of the isolated genomic DNA was measured at 260
and 280 nm in order to determine its quantity (UV-1800,
Shimadzu Spectrophotometer, Japan). As a further confir-
mation of the quality of the extracted genomic DNA, it was
electrophoresed on agarose gel (0.8%) in order to deter-
mine its purity. The amplification of ITS DNA sequences
ITS-1F (5’-TCCGTAGGTGAACCTGCGG-3’) and ITS-
4R (5’-TCCTCCGCTTATTGATATGC-3’) was carried
out using a protocol with published primers (11). In order
to perform the PCR amplification, a total volume of 20
mL was used, containing 1x ReadyMixTM Taq PCR reac-
tion mix (Sigma), 10 pmol of each primer, 10 ng of the
genomic DNA template and nuclease-free water in order
to make up the volume. The PCR cycling conditions were:
95°C for 5 min, 35 cycles of 95°C for 45s, 50°C for 45s,
and 72°C for 1 min 50s, and a final extension step at 72°C
for 10 min. In order to detect amplified PCR products, we
have performed agarose gels (1%) were electrophoreti-

cally stained with ethidium bromide and visualized under
ultraviolet light. Successful PCR amplification was obtai-
ned using a GenEluteTM PCR clean-up kit, and the puri-
fied PCR products were sequenced by GeneWiz (South
Plainfield, NJ), a commercial PCR sequencing company.
By performing nucleotide blast searches against the NCBI
database (www.ncbi.nlm.nih.gov), the sequences obtained
from the latter company were cleaned up and then identi-
fied by performing nucleotide blast searches against the
NCBI database.

Results

In total, 20 fungal fruiting bodies were collected from
the study area, each of which was grown on different small
coarse woody debris and was given a unique reference
number. Mycelium was generated on all coarse wood de-
bris (Fig. 1, C). A number of factors play a significant role
in the growth of fungi including environmental conditions.
In order to encourage the growth of wood-decaying fungi,
it is important to maintain a suitable temperature, mois-
ture, and water supply.

In order to identify the collected fungi, amplification
and sequencing of ITS-1F and ITS-4R were carried and
obtained sequences were blasted against the NCBI data-
base with the BLAST option. For the proper identification,
sequences with a 97% sequence similarity with an exis-
ting sequence in NCBI were considered as species-iden-
tified; at a lower sequence similarity, however, sequences
would be considered genus-identified only. Many studies
in the kingdom of Fungi have not been able to establish
a universal cut-off value for identifying species; however
97% sequence similarity has been used in a number of
other publications (12). The identified species are listed
in (Table-1).

In total, there are at least 14 families represented by the
taxa identified, with the Phanerochaetaceae (03 species),
Bionectriaceae (02 species), Hypocreaceae (02 species)
and Chaetomiaceae (02 species) being the most frequent.
Other identified fungi were belongs to the Meripilaceae,
Psathyrellaceae, Strophariaceae, Catathelasmataceae,
Meruliaceae, Pluteaceae, Inocybaceae, Auriculariaceae,
Agaricaceae and Trichocomaceae families with 01 species
each. Despite the fact that this study focused on wood-de-
cay fungi, some of the taxa identified in this study have a
different ecological role and are only associated with the
decomposition of wood.

Discussion

In forest ecosystems, the decomposition of wood is one
of the most influential processes for nutrient recycling, soil
formation, and carbon budgets (13). There are two major
significant aspects of this concept that make it an essen-
tial functional component of all ecosystems. It is, first and
foremost, a process that ensures that primary producers get
access to the essential nutrient elements in a timely man-
ner while, secondly, it plays a major role in the formation
of humus molecules due to the process of decomposition.
There are a wide range of forest wastes and agricultural
materials in nature that contain high levels of lignocellu-
loses and that could be converted into useful products by
bioconversion. As a renewable resource, they are a source
of many useful biological and chemical products that can
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Table 1. List of wood-decay fungi recorded from north of Hail region, Saudi Arabia.

No Taxon SGB Family

1. Rigidoporus vinctus AY336752 Meripilaceae

2. Nectriopsis violacea AY489687 Bionectriaceae
3. Coprinopsis atramentaria EU888583 Psathyrellaceae
4. Agrocybe smithi DQI115779 Strophariaceae
5. Bionectria pityrodes AY249898 Bionectriaceae
6. Calcarisporium arbuscula AY271796 Catathelasmataceae (Tricholomataceae)
7. Phlebia subochracea AB084604 Meruliaceae

8. Trichoderma reesei CP021300 Hypocreaceae

9. Climacodon septentrionalis AY705964 Phanerochaetaceae
10. Ceriporiopsis gilvescens AY219403 Phanerochactaceae
11. Uncultured fungus AB534507 -

12. Trichocladium asperum AM292054 Chaetomiaceae
13. Chaetomium globosum ON689376 Chactomiaceae
14. Pluteus romellii KM983699 Pluteaceae

15. Hyphodermella rosae MN749631 Phanerochaetaceae
16. Inocybe sp. MN964335 Inocybaceae
17. Trichoderma viride KM458804 Hypocreaceae
18. Exidia recisa LC098751 Auriculariaceae
19. Lycoperdon pyriforme MF161171 Agaricaceae
20. Aspergillus ruber MN749935 Trichocomaceae

(Note: SGB = Sequence in GenBank).

be derived from them (14).

Increasing amounts of biomass are being accumula-
ted in the environment every year, resulting not only in
the degradation of the environment, but also in the loss
of potentially valuable materials that can be used to pro-
duce energy, food, and chemicals in the future. The role
of myxomycetous fungi, which have the ability to decom-
pose lignocelluloses in wood decay, plays a very signifi-
cant role in the decomposition process of wood. There has
been a great deal of interest among scientists in a variety
of disciplines regarding the biology of wood-decaying
myxomycetous, for example in forest ecology (13), forest
pathology (14, 15), biotechnology (16) and bioremedia-
tion (17).

In spite of the fact that numerous studies have been
carried out on wood-decaying fungi throughout the world
(18, 19, 20, 21) the current study is the first of its kind
undertaken in the north region of Hail, Saudi Arabia. Ac-
cording to the total number of fruiting bodies reported in
the study area (22 ) which clearly indicates that different
wood-decaying fungi in the study area will grow whene-
ver they have given a suitable environment (5) (Fig. 2).
In addition, there are no published studies that have been
conducted which have used incubation chambers as a
method to report the species that are present in Saudi Ara-
bia. A final point that should be mentioned is that incuba-
tion chambers have been found to be an effective method
in the laboratory for growing fungal growth.
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