



A Report on Morchella species of Garhwal Himalaya in Bharsar region of Uttarakhand, India

[bookmark: _GoBack]
ABSTRACT
A survey conducted at the College of Horticulture, Bharsar, Pauri Garhwal, Uttarakhand, led to the finding of Morchella elata at an altitude of approximately 1900 m above mean sea level. The mushroom was identified based on its characteristic dark, honeycomb-patterned pileus and hollow, elongated stipe. Morphological measurements revealed a stipe length of 3.1 cm, pileus length of 6.3 cm, and pileus breadth of 3.4 cm. Two isolation techniques, namely direct tissue implantation and slurry method, were employed for the In vitro establishment of M. elata on media, maintained at 20 ± 2 °C. Its locally known as “Guchhi,” M. elata is highly valued for its commercial importance as well as its medicinal properties, including anti-inflammatory, antioxidant and anticancer activities. The present study provides baseline information on the occurrence and laboratory isolation of M. elata in the Bharsar region, which may contribute to its conservation and future utilization in research programme.
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1. INTRODUCTION
In recent years, the cultivation of mushrooms is becoming popular among the farmers because of their high market demand, more nutritional benefits and less space as compare to field crops. The button mushroom (Agaricus bisporus) is the most well-known of the farmed mushrooms. Although the oyster mushroom (Pleurotus spp.) is the most widely grown in Uttarakhand, especially in the mountainous regions. In addition to this, morel mushrooms (Morchella spp.) are prized in the Himalayan region for their remarkable therapeutic and nutritional qualities. Morels are members of the phylum Ascomycota and are frequently referred to as the "hidden gems of the forest’’. They are easily identified by their honeycomb-like crown, which is made up of a network of pits and ridges. This group contains a number of species, such as M. esculenta, M. elata and M. crassipes (Knawal et al., 2011). Morels (Morchella spp.) are highly valued in the Himalayan region for their nutritional and medicinal properties (Thakur, 2018; kumar et al., 2018; Kalac, 2016; Heleno et al., 2015).
The Himalayan region, extending from Jammu & Kashmir to Arunachal Pradesh, is recognized as one of the richest reservoirs of macrofungal diversity owing to its unique climatic and ecological conditions. Its wide altitudinal range, organic-rich soils and moist temperate forests provide an ideal habitat for morels and other wild edible mushrooms. In Uttarakhand, particularly in the Garhwal Himalayas, Morchella spp. plays an important role in local food culture and livelihoods, being collected during spring and early summer for consumption and income generation. These fungi prefer cool, damp environments with loamy, humus-rich soils. Morchella species are saprophytic and widely distributed in temperate coniferous and broad-leaved forests of India, especially in Himachal Pradesh, Punjab, Jammu & Kashmir, and Uttarakhand (Negi, 2006). 
Morphologically, Morchella species are distinguished by their hollow stipe and fertile honeycombed pileus. Despite their ecological, nutritional and economic importance, detailed scientific documentation on the occurrence, morphology and laboratory isolation of Morchella elata from specific microhabitats of the Garhwal Himalayas remains limited. Moreover, increasing anthropogenic pressure, habitat disturbance and unregulated harvesting threaten natural morel populations. Therefore, systematic surveys and in vitro isolation studies are essential for conservation planning and sustainable utilization. The present investigation was undertaken to document the occurrence, morphological characteristics and isolation of Morchella elata from the Bharsar region of Uttarakhand, providing baseline data for future mycological and biotechnological research.
The nutritional profile of morels has been well established, where several species such as M. crassipes, M. esculenta, M. hortensis, M. conica and M. elata containing 7.5–11.52 g protein, 2.2–3.9 g fat, 6.7–14.6 g ash and 74.55–80.5 g carbohydrates per 100 g dry weight, along with 355–386 kcal per 100 g fresh weight (Beluhan and Ranogajec, 2011; Heleno et al., 2013; Vieira et al., 2016). Beyond nutrition, morels are rich in bioactive compounds, often termed “mushroom nutraceuticals” including polysaccharides and secondary metabolites with therapeutic potential. Studies report their antioxidant activity (Fu et al., 2013), antitumor and immunomodulatory effects (Liu et al., 2018), anti-inflammatory properties (Nitha et al., 2007), and neuroprotective roles (Xiong et al., 2016). These attributes, Morchella is considered one of the most important wild edible mushrooms of the Himalayan region, valued not only as a nutritious and medicinal food but also as a high-value non-timber forest product with significant scope for conservation, commercialization, and biotechnological applications (Thakur 2018; Ullah et al., 2025).
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2. MATERIALS AND METHODS
We surveyed area near the College of Horticulture, Bharsar, and recorded the presence of Morchella mushrooms. The study site is situated at approximately 30.0574° N latitude and 78.9924° E longitude, at an elevation of about 1,900 m above mean sea level. Geographic coordinates were obtained using a GPS-enabled mobile application and the map of the study area was prepared using the QGIS application (Fig. 1).
2.1 Sample collection
Sample of M. elata was collected from the College of Horticulture, Bharsar, Pauri Grahwal, Uttarakhand. The fungus was identified on the basis of visual observation during march 2024(Fig. 2 and 3). Altitude 1900 meter away from 55 km of Pauri Garhwal district of Uttarakhand. Fruiting bodies were collected using scissors, digging tools and hunting knives, with fragile and woody specimens carefully wrapped in sterile biodegradable bags or aluminium foil to avoid mechanical damage. Soil and debris were gently removed in the field using a soft brush, and high-resolution images were obtained with a Narzo 50A mobile camera for preliminary identification. The use of QGIS software for map preparation. In the laboratory, samples were disinfected, dissected, labelled and described.  The fungus cap was honeycomb like in appearance and also black in colour (Fig. 4). The mushroom was cut into two parts one part was used for In vitro experiments and other part was boiled for observing any morphological changes in mushroom appearance. 
During In vitro experiments the sample of M. elata was first washed thoroughly with running tap water followed by distilled water to remove adhering soil particles and debris. Surface sterilization was carried out by treating the samples with 70% ethanol for 30–60 seconds, followed by rinsing three times with sterile distilled water to eliminate surface contaminants.
Under aseptic conditions in a laminar airflow cabinet, the sterilized samples were cut into small pieces using a sterilized blade (Fig. 5). Two different isolation techniques were employed for culturing the mushroom on potato dextrose agar (PDA) medium.
In the direct tissue implantation method, small pieces of M. elata were aseptically placed onto PDA-containing Petri plates. In the slurry method, mushroom pieces were transferred into a test tube containing 10 mL of sterile distilled water and shaken thoroughly to release fungal spores and hyphal fragments. From this suspension, 1 mL was aseptically withdrawn using a micropipette and poured onto PDA plates.
All inoculated Petri plates were incubated in a BOD incubator at 18 - 24 °C and observed periodically for the development of mycelial growth. The emerging mycelium was sub cultured to obtain pure cultures of M. elata (Stamets 2000; Jonathan et al., 2003).
3. RESULTS AND DISCUSSION
3.1 Taxonomic Position and Systematic Classification
According to Chang et al. (1991), the collected specimen was taxonomically classified as follows:
· Common name: Black morel
· Kingdom: Fungi
· Division: Ascomycota
· Class: Pezizomycetes
· Order: Pezizales
· Family: Morchellaceae
· Genus: Morchella
· Species: Morchella elata
The genus Morchella represents one of the most economically and ecologically important groups of Ascomycetous fungi, widely distributed in temperate and sub-temperate forest ecosystems. The presence of M. elata in the mid-hills of Garhwal Himalaya further confirms the suitability of this region for the natural occurrence of black morels.
3.2 Morphological Description
The detailed morphological examination of the collected specimen revealed characteristic features consistent with Morchella elata. The total length of the fruiting body 11.6 cm. The pileus (cap) measured approximately 6.3 cm in length and 3.4 cm in width, while the stipe measured 3.1 cm in length and 1.1 cm in width. The basal root zone, often embedded with soil particles, extended up to 2.3 cm (Table 1). The pileus was distinctly conical to elongated, uniform in shape, and deeply pitted inward, forming a well-defined honeycomb pattern. The pits were elongated, vertically aligned, and separated by thin, dark ridges. Such a pattern is typical of black morels belonging to the elata group. The color of the pileus varied from dark brown to black, which may be influenced by environmental factors such as light exposure, soil moisture, and stage of maturity. The stipe was stout, cylindrical, and hollow, appearing pipe-like when cut longitudinally (fig 4 and 5). The internal surface was whitish with faint spotting. The stipe expanded slightly at the base, forming a bulbous structure that aided anchorage in the humus-rich substrate. The hollow nature of both pileus and stipe is a diagnostic character of true morels and distinguishes them from false morels (Gyromitra spp.).
	Morphological character
	Observation

	Total length (cm)
	11.6

	Pileus length (cm)
	6.3

	Pileus width (cm)
	3.4

	Stipe length (cm)
	3.1

	Stipe width (cm)
	1.1

	Basal root zone (cm)
	2.3

	Pileus shape
	Elongated, conical

	Pileus colour
	Dark brown to black

	Fruiting season
	March–May

	Habitat
	Humus-rich grassland with woody debris


Table 1. Morphological characteristics of Morchella elata collected from Bharsar region, Uttarakhand.












3.3 Comparison with Related Morchella Species
Morchella elata differs distinctly from the commonly reported M. esculenta in both morphology and coloration. While M. esculenta typically exhibits an ovoid to globose pileus with shallow pits and a lighter yellowish-brown color, M. elata possesses a darker, elongated conical pileus with deep, vertically oriented pits. Similar observations have been reported by (Du et al., 2012), who highlighted these morphological differences as key identification criteria. The elongated pileus and deep pits observed in M. elata agree with previous reports on black morel morphology (Pilz et al., 2017; Du et al., 2019).
The fruiting body of M. elata is generally more slender and taller than that of M. esculenta (Kumari et al., 2017). The ribs in M. elata are thin and nearly parallel, connected by narrow transverse and oblique ridges, resulting in long tetragonal pits that narrow towards the margin. These characteristics align with earlier descriptions of black morels from the Western Himalayas (Pilz et al., 2007).
Some taxonomists consider M. elata as part of a species complex rather than a single taxon, owing to high morphological variability influenced by ecological conditions (Kumar et al., 2018). Nevertheless, the combination of elongated pileus, dark pigmentation, and deep pits observed in the present specimen strongly supports its identification as Morchella elata.
3.4 Specimen Examined and Habitat Characteristics
The specimen was collected from Bharsar, Pauri Garhwal district, Uttarakhand, India. The collection site was characterized by mixed open grassland interspersed with woody vegetation, rich humus content, and proximity to fern grasses. The specimen was collected and photographed on 21 March 2024 (Fig. 2 and 3).
The occurrence of M. elata in this habitat indicates its preference for well-drained soils rich in organic matter. The presence of decaying plant debris and humus likely provided essential nutrients for mycelial growth. Similar habitat preferences have been documented for morels in temperate Himalayan forests, particularly in association with coniferous and mixed forests (Thakur, 2018).
3.5 Seasonal Occurrence and Ecological Significance
The fruiting of Morchella elata was observed during early spring, coinciding with the months of March to May. Fruiting during this period can be attributed to favorable climatic conditions, including moderate temperature, increased soil moisture from melting snow and early spring rains, and abundant organic matter. Seasonal occurrence and habitat preference of M. elata reflect patterns observed in Himalayan forests (Ullah et al., 2023; Boddy et al., 2014). Morels are known to act as important decomposers, contributing to nutrient cycling within forest ecosystems. Their association with forest litter and woody debris suggests a saprotrophic mode of nutrition, although some species may exhibit facultative symbiotic relationships. The presence of M. elata thus indicates a healthy and undisturbed forest ecosystem.
3.6 Medicinal and Nutritional Importance
Morchella species are widely recognized for their medicinal and nutritional value and are locally known as Guchhi in Uttarakhand. From an economic perspective, Morchella elata is one of the most highly prized wild edible mushrooms in the mid-hills of the Garhwal Himalaya, including Pauri district.
Several studies have reported the bioactive properties of Morchella species (Nitha et al., 2007) demonstrated significant anti-inflammatory and antitumor activities of ethanolic extracts obtained from the cultured mycelium of M. esculenta collected from Thrissur, Kerala. The same study confirmed antitumor activity against both ascites and solid tumors, highlighting the pharmaceutical potential of morels. Methanolic extracts of M. esculenta mycelia have also shown strong antioxidant activity, attributed to a high content of total phenolic compounds (Mau et al., 2004). Although the present study did not evaluate biochemical properties experimentally, the close taxonomic relationship between M. elata and M. esculenta suggests comparable medicinal potential (Xiong et al., 201).
3.7 Socio-Economic Importance and Conservation Aspects
In Uttarakhand, morels are traditionally collected by local communities for household consumption and commercial sale. Due to their high market value, dried morels contribute significantly to rural livelihoods. However, unregulated harvesting and habitat disturbance may threaten natural populations.
The documentation of Morchella elata from the Bharsar region emphasizes the need for sustainable harvesting practices and conservation strategies. Awareness among local collectors regarding proper harvesting methods, such as avoiding uprooting the entire fruiting body, can help in conserving this valuable fungal resource.
3.8 Summary and Significance of the Study
The present study provides detailed morphological and ecological information on Morchella elata from the mid-hills of Garhwal Himalaya. The findings corroborate earlier reports on the distribution, habitat preference and morphological variability of black morels in Himalayan ecosystems. The presence of this economically and medicinally important species highlights the ecological richness of the Bharsar region.
Further studies involving molecular characterization and detailed biochemical analyses are recommended to achieve accurate species delimitation within the Morchella elata species complex and to comprehensively explore its medicinal potential. The present documentation provides baseline data for future mycological investigations and conservation-oriented research in Uttarakhand. Although several of the recorded taxa exhibit morphological resemblance to known edible mushrooms, edibility cannot be reliably established based solely on morphological criteria, as phenotypically similar species may possess toxic properties. Therefore, consumption should be strictly avoided until molecular or biochemical identification confirms species safety. The findings of the present study are consistent with earlier surveys conducted in Himalayan Forest ecosystems, while simultaneously contributing new locality-specific records that enrich the Indian fungal biodiversity database. Future research emphasizing molecular taxonomy, nutritional profiling, and conservation strategies is essential to validate and sustainably harness the ecological and economic potential of these mushroom species.
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	Fig. 2 Morchella elata
	Fig. 3 Uprooting the Morchella elata
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	Fig. 4 Up rooted Morchella elata
	Fig. 5 Vertical section cutting of  Morchella elata















3.9 Limitations of the Present Study
The present study is mainly based on morphological observations and In vitro isolation, which may not be sufficient for precise species identification within the Morchella elata complex. Molecular, biochemical and nutritional analyses were not included, limiting deeper characterization of the species. In addition, the study was restricted to a specific location and season, which may not represent the full diversity of Morchella species in the region.
3.10 Future Vision and Research Perspective
Future research should emphasize molecular characterization and phylogenetic validation to accurately resolve species boundaries within the Morchella elata complex. Comprehensive biochemical and nutritional profiling is necessary to substantiate its medicinal and nutraceutical value. Region-specific conservation strategies and sustainable harvesting protocols should be developed in line with ICAR guidelines to protect natural populations. Further refinement of In vitro culture techniques and field-level cultivation trials will support domestication efforts and enhance livelihood opportunities in Himalayan agro-ecosystems.
4. CONCLUSION
This study provides a comprehensive account of the occurrence and morphological characteristics of Morchella elata at an altitude of 1,900 meters in Bharsar, Pauri Garhwal, Uttarakhand, India. The species was distinctly identified by its hollow stipe and cone-shaped, honeycombed pileus, validated through detailed morphometric analyses. Successful In-vitro isolation was achieved using direct tissue implantation and slurry techniques on PDA medium. It is known as locally "Guchhi" and M. elata is a plant with recognized anticancer, anti-inflammatory and antioxidant qualities and also of significant medical and commercial significance. The detection of M. elata in the Garhwal Himalayas highlights the extraordinary macrofungal diversity of this region and reinforces the imperative for its conservation, sustainable harvesting and systematic biotechnological investigation. By establishing baseline data on its taxonomy, pharmacology and cultivation potential, this study lays a robust foundation for future research aimed at optimizing the utilization and cultivation of this highly valued wild edible mushroom in both local and global contexts.
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