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ABSTRACT 
 
A study was carried out in three administrative units (tehsils) of Poonch district of Azad Jammu and Kasmir (AJK) state to record the 
presence of true morels belonging to genus Morchella of class Ascomycetes. A periodic random survey was carried out during the 
year 2015-16. Distribution of four species of morels Morchella esculenta (40%), M. elata (30%), M. deliciosa (20%) and M. semilibera 
(10%) was recorded during survey period from February 15 to March 30. During rest of months of survey period no morel was 
observed in the same locations. The temperature during collection ranged between 3-7 °C. Morels were found growing under plant 
canopies, tree shades and on disturbed grass lands. To isolate, morels were dug out with the help of shovel and spade. Detailed macro 
and microscopic features such as stipe, pileus, spore shape and size were recorded. The minimum pileus diameter measured was 
about 1.0-2.5 cm in M. semilibera, while the maximum measurement of pileus diameter was 7.0-7.5 cm in M. elata. The minimum 
stipe length was about 1.5-5.0 cm in M. deliciosa, while the maximum measurement was observed 7.0-10.0 cm in M. semilibera. In 
addition, spore print (yellow, pale and black) was observed, while the maximum spore size was found in case of M. semilibera. The 
findings of this study showed the presence of four different species of morels in Poonch district of Azad Jammu and Kashmir.  
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INTRODUCTION 
 

Wild edible fungi (WEF) are considered as special gift to 
mankind since ages. Mushroom enjoyed a special status in 
history as a whole civilization in ancient Greece was named after 
mushrooms called Mycenaean civilization. Wild mushroom 
hunting is still considered as rewarding experience in different 
parts of world, especially in Europe. Traditional Chinese 
medicine is full of uses of mushrooms. Ethnomycology is an 
emerging area in which academic fraternity around the globe 
showing immense interest. Due to excellent work and awareness 
campaigns, there is paradigm shift in societies towards WEF. 
Societies are becoming more and more mycophilic compared to 
mycophobic in past. Among WEF, morels are of pivotal 
importance because of their nutritional, medicinal and economic 
importance. Morels are the fruiting bodies of a soil inhabiting 
fungi belonging to genus Morchella (Pezizales, Morchellaceae, 
Ascomycetes). Morchella genus has been the source of 
considerable taxonomical controversies since ages. It is reported 
that there are about 70 species of Morchella worldwide including 
edible (true morels) and poisonous (false morels) species and 
most of them exhibiting high continental endemism and 

provincialism (Alexopoulos et al., 1996; Boa, 2004; Kuo et al., 
2012). Phylogenetic analysis showed that morels are oldest 
inhabitants and nearly 129 million years ago these diverged 
from fungal siblings (O’Donnell et al., 2011). There are few 
success stories of morel cultivation, but still vast majority come 
from wild (Masaphy, 2010). Morchella spp. are used in various 
cuisines because of peculiar taste, texture, and aroma. In 
addition, Morchella spp. are considered as the healthiest diet due 
to presence of polysaccharides, antioxidants, proteins, 
phytochemicals, phenols etc. Therefore, morels are traditionally 
used against inflammation, liver diseases, tumor, diabetes, 
infertility etc. (Tietel and Masaphy, 2018). Further, morels are 
excellent source of income in developing countries and 
livelihood of many communities depends on morel collection. 
WEF collection and sale provide additional income to rural 
communities of Himalayas in Pakistan, India, and Nepal (Boa, 
2004).  
 

Morels are the most prized fungi and there is great demand in 
international market. China exported 9,000 tons morel at 
astonishing price of $160/kg (Du et al., 2015). Pakistan and India 
are also major exporters of morels as each country exporting 50 
tons of morels annually. In Pakistan, morels are known as 
‘Guchhi’. Morels collection and marketing provide additional 
income to families in remote and impoverished areas of country. 
Almost 150,000 people are engaged in collection of morels in 
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Pakistan. Morels are produced in Himalayas and these are 
mostly exported to European countries, which include 
Switzerland, France, Germany and Austria. Morel export is 
declining to climatic and anthropogenic disturbances (Sabra and 
Walter, 2001; Ciesla, 2002; Boa, 2004). Hindu-Kush mountain 
and Himalayas regions are best known for the morel collection. 
Being part of great Himalayas, Poonch district is also considered 
as one of global biodiversity hotspot because of its unique and 
unexplored flora and fauna (Zachos and Habel, 2011). There are 
reports on presence of macro-fungi and morels from Himalayas 
and Hindu-Kush mountain region of Pakistan, Afghanistan, 
India, Nepal, Bhutan and China (Latif et al., 2003; Christensen 
and Larsen, 2005; Hamayun et al., 2006; Negi, 2006; Lakhanpal 
et al., 2010). In past, presence of morels and other macro-fungi 
was mentioned in literature but still a lag phase exists when it 
comes to morels in Poonch region of Azad Jammu and Kashmir 
(Khan et al., 2010; Laala et al., 2019). Therefore, the present 
study was carried out to collect and identify morels present in 
different administrative units of Poonch valley. Identification 
was made both on the basis of microscopic and macroscopic 
features. The findings of the study can be helpful for future 
extensive studies about the exploration and conservation of 
natural treasure of the region.  
 

MATERIALS AND METHODS 
 

A periodic random survey was carried out in all three tehsils viz., 
Rawalakot, Hajira and Abaspur of Poonch District of Azad 
Jammu and Kashmir (Fig. 1) during the year 2015-16 to record 
the presence of true morels belonging to genus Morchella of class 
Ascomycetes. Standard methods were followed for collection 
and identification of morels. The morels were collected from 
soils under shade of trees especially under cypress canopies. In 
addition, morels were also found growing on grass lands. 
Photography was also done in natural habitat and temperature 
at collection sites was also recorded. Morels were picked from 
their habitat with the help of spade and garden shovel and 

extreme care was taken to avoid damage to any part of the 
specimens. The morels were kept in polythene bags and were 
brought to the Department of Plant Pathology, University of the 
Poonch, Rawalakot and PMAS-Arid Agriculture University, 
Rawalpindi for further macroscopic and microscopic studies. 
The morels were preserved in dry (sunlight) and wet (formalin 
and 1% saline solution) forms. Pileus diameter and stipe length 
were measured and micrometry was done by measuring spore 
size by using ocular micrometer (Nikon Y200). The microscopic 
dimensions were based upon five measurements. Spore print 
was collected by cutting the fruiting body and later putting it on 
clean white paper. Spores were collected after cutting the pileus 
and stipe into two equals half. Spores were picked very carefully 
with the help of small tweezer. After picking they were kept on 
glass slide and were observed under microscope for measuring 
their size and shape (Arora, 1986; Kuo, 2001).  
 

RESULTS 
 

Distribution of morels 
 

During the present studies, four species of genus Morchella 
belonging to family Morchellaceae of order Pezizales and class 
Ascomycetes were collected from Rawalakot and Hajira tehsils 
of Poonch district growing at temperature recorded between 3-
7 °C. However, no morel was found growing in Abbaspur tehsil 
during the same period. Nevertheless, morels were also not 
observed in other months of year from the same locations where 
previously found. All the four species were observed growing on 
soil. During collection, the intensity of the morels in Poonch 
district was M. esculenta (40%), followed by M. elata (30%), M. 
deliciosa (20%) and M. semilibera (10%) (Fig. 2).  
 

Description of morels 
 

The individual taxonomic and microscopic description of morel 
species collected from the Poonch district is as follow. 
 

Morchella esculenta (Yellow morels): M. esculenta was found 
in clustered and scattered form in a variety of habitats like old 
orchards, stream sides, long grasses, under conifer and cypress 
trees, in cultivated and disturbed grounds and even along 
roadsides. The cap is oval in shape with irregular pits. Spore 
print was seen pale/yellow colored (Fig. 3a). Morphological 
characteristics such as pileus diameter (5.0-7.0 cm) and length 
of stipe (5.5-8.0 cm) were examined and recorded. Spore size 
measured was 19-11 × 7-10 µm (Table 1).  
 

Morchella elata (Black morels): M. elata was collected from 
Poonch area of Azad Jammu and Kashmir in form of groups (Fig. 
3b). It was seen on disturbed grounds in woods and at their 
edges, under conifer trees, cypress trees and in burned areas 
especially during February 2015. Spore print appeared was 
black in color (Fig. 3b). Morphological description including 
pileus diameter was 7.0-7.5 cm and length of stipe was measured 

 
Figure 1: Map showing morel collection sites from three tehsils 
(Rawalakot, Abbaspur, Hajira) of Poonch district, Azad Jammu 
and Kashmir (AJK). 

Table 1: Temperature range and morphological features of morels recorded from Poonch District of Azad Jammu and Kashmir. 
Scientific name Edibility Temp. (°C) Pileus diameter (cm) Stipe length (cm) Spore print Spore size (µm) 
M. esculenta Edible 5 5.0-7.0 5.5-8.0 Yellow 9-11 × 7-10 
M. elata Edible 7 7.0-7.5 4.5-5.0 Black 16-24 × 9-13 
M. deliciosa Edible 3 2.0-7.5 1.5-5.0 Pale 7-13 × 15-23 
M. semilibera Edible 7 1.0-2.5 7.0-10.0 Yellow 9-11 × 13-17 
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4.5-5.0 cm. Microscopic features were also examined where 
spore size was measured 16-24 × 9-13 µm (Table 1).  
 

Morchella deliciosa (Delicious morels): It was found in 
suburban habitats under fruit trees and in old orchards (Fig. 3c). 
The cap has vertically elongated ridges. Spore print was of pale 
in color (Fig. 3c). Macroscopic features such as pileus diameter 
ranged 2-7.5 cm and stipe length ranged 1.5-5.0 cm. The stipe 
was 2/3 of pileus and appeared as white colored. Microscopic 
characteristics were also examined where spore size measured 
was 7-13 × 15-23 µm (Table 1). 
 

Morchella semilibera (Half-free morels): M. semilibera is also 
known as half free morel. It was found in the studied area under 
hard woods, sandy areas, grasses, trees, disturbed gardens 
during start of spring season at a temperature around 7 °C. Spore 
print was yellow in color (Fig. 3d). Morphological 
characterization was conducted where diameter of pileus and 
length of stipe were found 1.0-2.5 cm and 7.0-10.0 cm, 
respectively. Further, spore size ranged between 9-11 × 13-17 
µm (Table 1). 
 

DISCUSSION 
 

Poonch district of Azad Jammu and Kashmir, being part of 
Himalayas region is known for its cold temperate climate and 
abundance of forest cover. Therefore, the district qualifies to be 
an ideal candidate for the presence of morels. Morels are 
considered as lavished diet due to scarcity, unique texture, 
aroma, and health benefits. However, to our knowledge, no 
systematic study has been conducted in the recent past on the 
presence of morels in the study area. Contrarily, there are 
reports on the presence of morels (mushrooms) from different 
parts of Himalayas and Hindu-Kush mountain region (Hamayun 
et al., 2006; Kumar and Sharma, 2011). Morels were regularly 
also reported from other parts of Pakistan and different other 
countries such as Turkey, India, China, North America etc. (Pilz 
et al., 2007). 
 

In the current study, four species of edible morels (M. esculenta, 
M. elata, M. deliciosa and M. semilibera) were collected from 
Poonch area of Azad Jammu and Kashmir. Since centuries 
members of Morchella genus were used as food as well as part of 
the local healing system. Among four morel species, the most 
commonly found morel was M. esculenta. The results of study are 
similar to findings of Prasad et al. (2002), who also mentioned 
abundance of M. esculenta from Kumaun Himalaya region (1800 

to 3600 m above sea level) of India. Hamayun et al. (2006) also 
found these four Morchella species in Hindu-Kush mountain 
region of Swat, Pakistan. M. esculenta was predominant species 
as it contributed 32% of total morels species collected from 
Swat. Sher et al. (2015) also reported all these four Morchella 
species from Palas valley of Kohistan region of Pakistan. Ajmal 
et al. (2015) gave a comprehensive account of nutritional and 
medicinal importance of M. esculenta. It is pertinent to mention 
of Morchella spp. especially M. esculenta is because Poonch area 
of Azad Jammu and Kashmir is 2000 m above sea level and has 
abundance of both conifers and broad leaves trees. M. elata 
which is commonly known as black morel was found second 
most common morel species during the study and considered as 
most expensive species of Morchellacea family which is sold at 
$240 per kg in dry form at local markets of Poonch district. It is 
imperative to mention that other morel species are also prized 
non-wood products from temperate forests of Poonch area as M. 
esculenta, M. deliciosa and M. semilibera are sold at $200, $180 
and $160 per kg in dry form at local market of Poonch area of 
Azad Jammu and Kashmir (Laala, 2016). 
 

It is plausible to mention that all Morchella spp. were found 
growing on ground with or without grasses during spring season 
at a temperature below 10 °C. In addition, Morchella spp. were 
found in different types of soils and even more near the burned 
patches of grasses. The diversity among Morchella species is 
attributed due to complex life cycles, types of nutrition and also 
ecological interactions with forest habitats. Morels over winter 
in soil in the form of sclerotium which is a hard, compact 
structure and germinates once suitable conditions are available 
during spring. In natural habitat, sclerotium of morels on 
germination forms fruiting body while on artificial habitat it only 
germinates into mycelium which is in fact the biggest bottleneck 
in commercial cultivation of morels worldwide (Ower, 1982; 
Volk and Leonard 1990; Volk, 1991).  
 

In the present study, morphological features of morels including 

 
Figure 2: Distribution of four species of morels in Poonch 
District of Azad Jammu and Kashmir. 
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Figure 3: Morels collected 
from Poonch District of 
Azad Jammu and Kashmir 
along with their spore 
print. a: M. esculeta, b: M. 
elata, c: M. deliciosa and d: 
M. semilibera.  
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pileus diameter and stipe length were also measured; where the 
minimum pileus diameter measured was about 1.0-2.5 cm in M. 
semilibera and the maximum measurement of pileus diameter 
was 7.0-7.5 cm in M. elata. Similarly, the minimum stipe length 
was about 1.5-5.0 cm in M. deliciosa, and the maximum 
measurement was observed 7.0-10.0 cm in M. semilibera. Similar 
characteristics of M. deliciosa as observed in the present study 
were described previously by Negi (2006). Further, similar 
characters of M. esculenta as reported here were observed by 
Sher et al. (2015), while working on morel species of Palas 
valley. In this study, morels appeared honey combed shaped, 
conical and somewhat irregular shaped. In stark contrast, the 
pileus of morels was 7.0-9.0 cm in diameter with conical to 
spindle shape having vertical ridges and stipe 4.0-5.0 cm long 
having white to yellow color with a rough surface and were 
found in burned areas and swampy grounds. There, size 
differences with same morel species were found in Swat region 
(Hamayun et al., 2006). Thus, it is clear that morels shape and 
color is greatly influenced by the local habitat and climate and 
such minor fluctuations are very common and reported by morel 
collectors throughout the world.  
 

CONCLUSION 
 

The presence of four morel species in Poonch district of Azad 
Jammu and Kashmir seems an encouraging sign but it needed to 
be conserved. Moreover, morels collection and sale could be 
incorporated in poverty alleviation programs for local 
communities. 
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