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Abstract
The aim of present study was to explore rich, diversified but mostly unexplored myco-flora of
Poonch district of Azad Jammu and Kashmir (AJK) for the presence of macro-fungi belonging to
order Agaricales of class Basidiomycetes. The study period was spread over from May, 15 to Oct,
2015 with temperature ranges between 21-36°C. A total of 16 species belonging to 11 genera and
8 families of order agaricales were collected and identified. Out of 16, 5 were edible while
remaining 11 were deadly poisonous species. Most of the species (14) were found growing on soil
while Omphalotus olivascensand Pleurotus ostreatus were found on wood. Microscopic study
revealed that maximum pileus size was 17cm found in Chlorophyllum rhacodes while minimum
pileus size 1.5 cm was recorded of Psilocybe cyanescens. Spore print of species was predominantly
white, black and brown, however, pale spore print was found in Pleurotus ostreatus. Spore size
also varies and maximum spore size was 14-8 × 12-9 µm found in Panaeolus campanulatuswhile
minimum spore size was 4.5-6×3-5 µm found in Agaricus placomyces. It is also pertinent to
mention that many of agaricales members found during studies such as Pleurotus ostreatus has
great medicinal, nutritional and commercial value. Conversely, Amanita phalloides commonly
known as death cap was also found in same area. The results of this pilot study in existing and
expanding area of mycology showed that there is great deal of potential is present which further
needed to be explored and exploited.
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wild mushrooms are not cultivable and only
Introduction
Wild mushrooms are part of human trade,
found in certain habitats on specific
diet and medicine since centuries.
substrates and environment. Therefore, these
Technology helped humans to cultivate few
are personally collected from particular
of species of these wild mushrooms to meet
habitat but absolute care is needed as many of
ever increasing demands but still many of
these natural treasures are deadly poisonous.
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Mushrooms can grow in a diversified
environment but temperate zones with thick
forest and abundance of dead organic matter
favors natural growth of mushrooms. Natural
habitat plays pivotal role in mushrooms
growth [1]. A major group of gilled
mushrooms belongs to class Basidiomycetes.
Mushrooms
belonging
to
class
Basidiomycetes have a macroscopic fruiting
structure called basidium or basidiocarp that
is either above the ground or may be below
the ground. Basidiomycetes approximately
contain 10,000 species of 550 genera and 80
families [2].
In Basidiomycetes, order Agaricales because
of its distinctive gilled mushrooms is of
paramout importance. The order has 33
extant families, 413 genera and over 13000
described species. Edible mushrooms of
order Agaricales are important for improving
human and environmental health. Pleurotus
spp. of this order which also known as oyster
mushroom holds great medicinal importance
as it is rich in calcium, folic acid, zinc,
vitamins especially vitamin C and D, protein,
fibre, iron, etc. It reduces cholesterol level
and is an anti-cancer mushroom [3]. All
edible mushrooms belonging to Pleurotaceae
and Agaricaceae family are naturally gluten
free, rich in vitamin D, vitamin B, protein,
carbohydrates and minimize heavy weights
[4]. Medicinal value of edible mushrooms
belonging to class Basidiomycetes is also of
great importance. These edible mushrooms
are used for treatment of diseases like cancer,
diabetes, heart attack and many more. In
short, mushrooms have wide range of uses
both as food and medicine.It is plausible to
mention that few members of Agaricales
order such as Amanita phalloides also called
death cap is deadly poisonous mushroom.
Similiarly, Mycena polygramma which
contains deadly toxin muscarine is also
member of order agaricales. Extreme care
and expertise are needed during mushroom
collection as the specimens are so confusing

that people consider poisonous as edible
species [5].
Forest account just 4.8% of the total area of
Pakistan but provide 80% of livelihood of
native communities [6]. Azad Jammu and
Kashmir (AJK) lies 80kilometer North-East
of capital Islamabad in foothills of southern
Karakorum range. Current study was carried
out in Poonch district of Azad Jammu and
Kashmir. Poonch district comprises of three
Tehsils which are; Rawalakot, Hajira and
Abaspur. Total area of district Poonch is 330
square miles and total population recorded is
459,000 [7]. The cooler climate of Poonch
district with short summers is an ideal climate
for the growth of macro-fungi. There are
sporadic reports about the presence of macrofungi of this region.The best season that is
suitable for wild mushrooms growth in
Poonch district (AJK) starts from Feburary to
October. During this duration mushrooms are
abundantly found in cold temperate areas but
due non-conservation practices, quantity of
wild mushrooms is decreasing. During same
season in the North Western Himalayas,
Lakhanpal and his associates recorded
Agarics that belongs to 300 species of 59
genera and 15 families of order Agaricales [8,
9].Therefore, the aim of the present study was
to explore local myco-flora of district Poonch
AJK as there was no systematic study to our
knowledge in past was done about these
macro delicacies of life. In consequence,
most of the forest worth is wasted and not
even consumed by local people. Therefore, a
survey of native people and local markets of
Poonch area was also conducted to gather all
obligatory information about macro-fungi
regarding its ethno-mycological uses.
However, major focus was to collect these
macro-fungi from their natural habitat and to
identify them on the basis of their
morphological features, microscopic studies
and their medicinal and nutritional value.
Materials and methods
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Mushrooms were collected randomly from
different localities of Poonch District AJK
during year 2015. Collection was carried out
during May-Oct, 2015 as temperature during
these months favors the growth of
mushrooms. Wild mushrooms belonging to
order Agaricales of class Basidiomycetes
were found abundantly in Poonch district
with temperature ranges between 21-32°C.
Macro-fungi samples were brought to
laboratory of Plant Pathology University of
Poonch and Department of Plant Pathology
PirMehr Ali Shah, Arid Agriculture
University Rawalpindi (PMAS-AAUR).
Collection of agaricales from natural
habitat
Mushrooms are very delicate entities
therefore carefully removed with the help of
trowel and spade. In field, these were putinto
tissue papers, plastic bags, boxes. Specimen
were always collected in a way that base
remain intact as it was later used in
identification. Deep rooted specimens were
dug out with the help of trowel and spade
while shallow based species were manually
picked from the substrate [10]. On trunks and
branches, specimen were collected with help
of a sharp knife.
Characters such as
temperature, habitat, substrate, colourand
growth habits were noted in field note book.
Field photographs were taken in way that all
visible sides of specimens with their
substrates were covered.
Macroscopic and microscopic
characterization
All the naked characters of specimen (size,
colour, texture, pileus, lamellae and stipe)
were noted in field [11]. Mushrooms
specimens were compared with already
published literature and keys [12]. Slides
having drop of water or lactophenol were
used microscopic studies. Mushroom spores
were meticulously dusted on slides. In
addition, 3% KOH, cotton blue and Mezler’s
reagent were also used during slide
preparation. Ocular micrometer was used for

the measurement of spore size. Published
literature was considered while observing
spore print.For spore print, pileus was cut to
release spores on a white paper which was
later carefully observed. In case no spore
prints were released then the cutted pileus
was left on white paper for another 24 hours
[10, 12, 13].
Dry and wet preservation
Wild mushrooms dried by putting them
naturally in sunlight or in oven at temperature
between
40-45°C.
After
complete
dehydration, the specimens were wrapped in
polythene bags and were sealed properly.
Commercial formalin (5%), iodine solution
and 5% KOH (Potassium hydroxide) and
FAA (Formaldehyde acetic acid) were also
used in wet preservation. Preserved
mushrooms were kept in labeled jars in cool
and dry place in laboratory.
Results and discussion
During present study 16 species belonging to
8 families and 11 genera of order Agaricales
were collected and identified from Poonch
District AJK during year 2015 (Table 1).
Poonch valley is about 8500 hectares at an
altitude of 2500 meters above sea level.
Poonch area divided among Pakistan and
India and part of Himalaya mountain range.
Therefore, weather is predominantly
temperate with thick forests which made this
area an ideal niche for growth of macrofungi. Macro-fungi collected in a time span
of 6 months (May-October) when
temperature ranged between 21-32 °C. It
seemed that mild summer is best season for
the collection mushroom as from north
western Himalayas lies in Indian a number of
Agaricales were also recorded [9]. It is
plausible to mention that among 16 species,
only two Pleurotus ostreatus and
Omphalotus olivascenswere collected from
wood while rest were present on soil (Figure
1). Other researchers also found these
mushrooms on wood in Himalayas and other
parts of world [14].
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Table.1. List of macro-fungi belonging to agaricales order collected from Poonch district of Azad Jammu and Kashmir during
year 2015
Order
Agaricales

Family
Agaricaceae

Amanitaceae
Hymenogastraceae
Marasmiaceae
Mycenaceae
Pleurotaceae
Psathyrellaceae

Tricholomataceae

Genus
Agaricus
A.
A.
Chlorophyllum
Amanita
A.
Psilocybe
Omphalotus
Mycena
Pleurotus
Coprinellus
C.
Panaeolus
P.
Clitocybe
Collybia

Species
arvensis
placomyces
subrutilescens
rhacodes
phalloides
vaginata
cyanescens
olivascens
polygramma
ostreatus
Micaceus
radians
campanulatus
rickenni
Gibba
Acervata

Vernacular
Horse Mushroom
Flat topped
Wine coloured
Shaggy parasol
Death cap
Grisette
Oyster
Shiny cap
Orange mat coprinus
Bell shaped mottle gill
Glockend
Groyyed Bonnet
Jack-o-lantern
Wavy caps
Funnel Mushroom
Gymnopusacervatus

Location
Mutyalmera
Darek
Deewan
Deewan
Dawarandi
Nakkar
Devigali
Kharick
Topa
Banjonsa
Tarnoti
Phagwati
Hurnamera
Phagwati
Khaigala
KotMatty Khan

Habitat
Soil
Soil
Soil
Soil
Soil
Soil
Soil
Wood
Soil
Wood
Soil
Soil
Soil
Soil
Soil
Soil

Figure 1.Members of order Agaricales growing on wood. a. Pleurotus ostreatus b. Omphalotus olivascens

Month
August
September
August
May
September
September
October
October
August
August
September
June
July
October
September
October

Edibility
Edible
Poisonous
Edible/ Irritant
Poisonous
Poisonous
Edible
Poisonous
Poisonous
Poisonous
Edible
Edible
Poisonous
Poisonous
Poisonous
Edible
Poisonous

Pure Appl. Biol.
http://dx.doi.org/10.19045/bspab.2018.700160

Out of 16, only 5 were edible while rests were
considered as poisonous according to
standard literature on mushroom. Agaricus
arvensis, Amanita vaginata, Clitocybe gibba,
Coprinellus micaceus, Pleurotus ostreatus
were listed as edible mushroom. While
Agaricus subrutilescens was considered as
choice edible specie with a pleasant almond
odor but it is better to avoid eating it as it can
cause severe gastric disorders [15]. It is
interesting fact that we found edible and
poisonous species not only within same

family but also with in genus such as in
family Agaricaceae and genus Agaricus. A.
arvenis is edible but other two members of
same genus A. placomyces and A.
subrutilescens were poisonous. Similarly,
genus Amanita, a member of family
Amanitaceae had both edible species (A.
vaginata) and deadly poisonous (A.
phalloides) as well (Table 1 & Figure 2). This
mushroom is commonly known as death cap
[16].

Figure 2.Amanita spp. collected from Poonch district. a)Amanita phalloides (death cap)b.
Amanita vaginata (edible)
It is extremely poisonous and causes acute
(Figure 3) was also found which contains
liver failure as it contains powerful
deadly toxin muscarine in it.
hepatotoxins[16]. It has also been reported by
Microscopic study revealed that maximum
[17] that Amanita muscaria, Amanita
pileus size was 17cm found in
phalloides and other poisonous mushrooms
Chlorophyllum rhacodes while minimum
caused deaths in Syrian refugees in Germany
pileus size 1.5 cm was recorded in Psilocybe
and Sweden who mistakenly considered
cyanescens. Spore print of species was
these mushrooms as edible. During present
predominantly white, black and brown,
studies it was also found that natives in
however, pale spore print was found in
Poonch district had no scientific reason to eat
Pleurotus ostreatus. Spore size also varies
or reject mushroom and only relied
and maximum spore size was 14-8 × 12-9 µm
knowledge of forefathers. It can end into a
found in Panaeolus campanulatus while
life threatening situation as in present study a
minimum spore size was 4.5-6× 3-5 µm
poisonous mushroom (Mycena polygramma)
found in Agaricus placomyces (Table2).
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Results of present study showed abundance
of maco-fungi belonging to order agaricales
of class Basidiomycetes in Poonch district of
AJK which usually overlooked due to
remoteness. However, if this natural

treasureis properly explored and marketed it
will not only improve our knowledge about
fungal biodiversity of area but also help to
alleviate poverty of these areas by selling
taxonomically important species.

Table 2. Characterization of macro-fungi of order agaricales collected from Poonch
District of Azad Jammu and Kashmir during year 2015
Scientific Name

Common Name

Agaricusarvensis
Agaricusplacomyces
Agaricussubrutilascens
Chlorophyllumrhacodes
Amanita phalloides
Amanita vaginata
Pleurotusostreatus
Coprinellusmicaceus
Coprinellus radians
Panaeoluscampanulatus
Panaeolusrickenni
Mycenapolygramma
Omphalotusolivascens
Psilocybecyanescens
Clitocybegibba
Collybiaacervata

Horse mushroom
Flat topped mushroom
Wine colouredagaricus
Shaggy parasol
Death cap
Grisette
Oyster mushroom
Shiny cap
Orange mat coprinus
Bell shaped mottle gill
Glockend
Grovved bonnet
Jack-o’-lantern mushroom
Wavy caps
Funnel mushroom
Gymnopusacervatus

Pileus/Fruiting
body
7-9 cm
9-13 cm
7-9 cm
5-17 cm
5-12 cm
2-3.5 cm
5-12 cm
2-4 cm
2-2.5 cm
2-3.5 cm
3-5 cm
2-4 cm
5-9 cm
1.5-3.5 cm
4-9 cm
3-4.5 cm

Stipe
6-8cm
9cm
8-11cm
6-9 cm
10-13cm
7-9 cm
2 cm
2-10 cm
4-7 cm
6-9 cm
13-16cm
7-11 cm
3-7 cm
2-5 cm
6-7.5 cm
5-11 cm

Spore
print
Brown
Brown
Brown
Brown
White
White
Pale
Black
White
Black
Black
White
White
Brown
White
White

Spore size
8-4 × 6-5 µm
4.5-6× 3-5 µm
6-5× 4.5-3 µm
7-11 × 6-10 µm
9-8 × 11-7 µm
7-13 × 4-6.5 µm
8-12.5×3.5-5µm
8-10 × 6.5-4 µm
10-5× 9-3 µm
14-8 × 12-9 µm
13-15 × 9.5-11 µm
9-11 × 7.5-5 µm
7-8 × 3-5 µm
6-11 × 4-7 µm
8-5 × 9-3 µm
11-13× 7-10 µm

Figure 3. a. Mycena polygramma growing on dead organic matter present on soil. b. White
spore print of Mycena polygramma
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Conclusion
It is concluded that Poonch district is rich
with macro-fungi and some of them
important both economically as well
medicinally. There is dire need that these
species must be conserved in their natural
habitats. Proper collection, preservation and
marketing could also be helpful for native
inhabitants of these areas to earn extra
money.
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