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Abstract: Myrica esculenta Buch.-Ham. ex D. Don is a dioecious evergreen tree found along the Indian Himalayan 

region and extends from Himachal Pradesh and Uttarakhand through Assam, Khasi, Jaintia and Naga Hills to Lushai 

hills of Mizoram and Manipur. The tree has immense importance nutritionally, in traditional medicine and 

pharmacologically. The species have also found its role in nanoscience and biosorption of heavy metals as 

established from recent studies. Myrica esculenta, being nodulated by Frankia can help in regeneration of nitrogen 

depleted soils which makes it recommendable for afforestation programmes. However, the presence of an 

impermeable seed coat which imparts physical dormancy and the poor rate of regeneration of the species in their 

natural habitat combined with the effects of high anthropogenic activity could pose a threat of extinction of the 

species from the wild. Steps such as micropropagation and germplasm conservation could be employed for 

propagation along with sustainable utilization by the indigenous people in order to conserve the species. Hence, in 

this article, the morphology, nutritional values and phytochemistry of the species has been discussed. Also, the 

studied techniques for increase in germination rate and successful micropropagation have been reviewed. 

Keywords: Conservation • Micropropagation • Myrica esculenta • phytoconstituents • sustainable utilization 

Introduction 

Myrica esculenta Buch.-Ham. ex D. Don is 

included in the genus Myrica and family 

Myricaceae. The family consists of three genera 

and 97 species are included in the genus Myrica. 

However, Myrica esculenta Buch.-Ham. ex D. 

Don is the only species of the genus Myrica 

which is found in India (Haridasan, 1987). The 

species is sometimes referred to with the 

synonyms such as Myrica sapida Wall. and 

Myrica farqhariana Wall (Huguet et al., 2005). 

However, the accepted name is Myrica esculenta 

Buch.-Ham. ex D. Don. The species is dioecious 

in nature. Generally found in the temperate and 

sub-tropical regions, Myrica esculenta is 

evergreen species (Yantham et al., 2013). It is 

distributed mainly in the foothills of the Eastern 

Himalayan range including the northeastern 

states of Assam, Arunachal Pradesh, Nagaland, 

Manipur, Mizoram along the Khasi, Jayantia, 

Kamarupan and Luchai Hills (Hooker, 1876; 

Anonymous, 1962). It is also found in the states 

of Himachal Pradesh and Uttarakhand and in  

Nepal, Sri Lanka, Myanmar, Bangladesh, 

Vietnam, Singapore, China and Japan 

(Osmaston, 1927). The species occurs at 

altitudes of 900-2100m above sea level 

(Anonymous, 1962). In Assam the species, 

locally known as Naga tenga is frequently found 

in the Dikhow valley of Sivasagar. 

The species belong to Kingdom: Plantae; 

Division: Magnoliophyta; Class: Magnoliopsida; 

Order: Fagales; Family: Myricaceae; Genus: 

Myrica; Species: Myrica esculenta Buch.-Ham. 

ex D. Don. 

Myrica esculenta is a medium to large sized tree 

with a height of about 12-15m; the diameter of 

https://doi.org/10.51220/jmr.v18i1.2
http://jmr.sharadpauri.org/
https://mjl.clarivate.com/search-results?issn=0974-3030
mailto:rs_aandrishaborthakur@dibru.ac.in


J. Mountain Res. P-ISSN: 0974-3030, E-ISSN: 2582-5011    DOI:https://doi.org/10.51220/jmr.v18i1.12 

Vol. 18(1), (2023), 117-125 
 

 

©SHARAD 118                            WoS Indexing 

 

the trunk is about 92.5cm (Kritikar and Basu, 

1999). The overall appearance wise the male and 

female trees appear similar. The bark is brown to 

black in colour; leaves are lanceolate, the upper 

surface is dark green, and the lower surface is 

light green in colour and the margins are either 

entire or serrate and are mostly crowded towards 

the end of the branches with a width of about 3-

3.5cm (Parmar et al., 1982). The female flowers 

are small, pistilate, bracteates and solitary; the 

inflorescence is catkin and bears about 20-25 

flowers in a thread-like style (Kirtikar and Basu, 

1988; Sahu et al., 2013). The male inflorescence 

is compound raceme. About 12 stamens, each 

with a very short filament are borne on a 

staminate flower (Patel and De, 2006). The fruits 

are drupe, oval or globose shaped, about 2-7mm 

in diameter, green in colour when unripe and 

becomes yellowish to dark red when ripe with a 

seed of about 1-6mm in diameter (Dhani et al., 

2013).The shelf life is only about 2-3 days and is 

perishable in nature (Patel and De, 2006). The 

flowers start blooming from December to 

January and the fruiting could be seen starting 

from February. The ripe fruits are found from 

April to middle of May. 

 

Nutritional properties 

The parts of the plant are nutritionally important. 

The bark and fruits have been found to be a 

good source of essential nutrients like 

carbohydrates, proteins, fats and contains 

minerals like Na, K, Ca, P, S, Mg, Fe, Zn, Mn, 

Cu, etc (Fig 1). The main amino acids found in 

the species are glutamine and aspargine 

(Wheeler and Bond, 1970). The fruits are known 

for their taste and are either eaten raw or 

prepared into drinks, jams and pickles.

Table 1: Important minerals in different parts of Myrica esculenta  

Plant 

part 

Minerals (mg/g) References 

Ca K Na Mn Fe Zn Cu Mg P S 

Fruits 4.63± 

0.06 

7.75± 

0.11 

0.81± 

0.013 

0.032± 

0.0001 

0.404± 

0.0021 

0.216± 

0.0016 

0.004± 

0.0002 

8.4± 

0.20 

0.24± 

0.25 

- Seal et al. 

(2011); 

Chandra et 

al. (2012) 

Stem 

bark 

3.155± 

0.18 

2.939± 

0.23 

0.06± 

0.03 

- 0.123± 

0.16 

0.006± 

0.001 

- 1.061± 

0.4 

0.03± 

0.01 

0.277± 

0.34 

Patel et al. 

(2017) 

Ecological importance 

The tree is also important ecologically. The 

Myrica species are capable of nitrogen fixation 

although being non-leguminous angiosperm 

(Becking, 1977; Benson and Silverster, 1993; 

Muckun et al., 1993). Arbuscular mycorrhizal 

fungi such as Glomus, Acaulospora, 

Diversispora, Steptoglomus, Funneliformis, 

Rhizophagus, Entrophospora, Scutellosporaand 

Gigaspora, phosphate solubilizing micro-

organism (PSM) and plant growth promoting 

rhizobacteria (PGPR) were also isolated from 

the rhizophere soils of Myrica esculenta. 

Presence of such microorganisms can promote 

soil health (Kachari et al., 2018). 

Medicinal uses 

Medicinally, the plant is used since ancient 

times in Ayurvedic systems (Chatterjee et al., 

1994) and several formulations are prepared 

from different parts of the plant. The plant is 

used in traditional medicine by several tribes in 

India.  

Phytochemistry 

Several important phytochemicals are contained 

in various parts of the plant. The plant contains 
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phenols, flavonoids, flavonols along with 

alkaloids, steroids, saponins, glycosides, 

triterpenoids and other volatile compounds. 

Table 2: Total phenolic content, total flavonoid content and total flavonol content in different parts of  

Myrica esculenta  

Plant part Total phenolic 

content 

Total flavanoid 

content 

Total flavonol 

content 

Reference 

Stem bark 276.78±5.36 mg 

GAE/g d.w. 

121.68±6.81 mg 

QE/g d.w. 

- Srivastava et al. (2016) 

Small branches 31.24±2.57 mg 

GAE/g d.w. 

12.94±1.12 mg 

QE/g d.w. 

- 

Fruits 26.21±0.1 μg GAE 

/mg d.w. 

38.00±0.5 μg RE 

/mg d.w. 

122.75±0.1 μg RE 

/mg d.w. 

Mann et al. (2015) 

Fruit juice 321.68±0.06 mg/g 

GAE 

187.2±0.04 mg/g 

QE 

155.2±0.02 mg/g 

QE 

Goyal et al. (2013) 

Leaves 88.94 ± 0.24 mg/g 

GAE 

67.44 ± 0.14 mg/g 

QE 

- Kabra et al. (2019) 

 

Table 3: Moisture content, total ash and acid insoluble ash in different parts of Myrica esculenta  

Plant part 

Moisture content 

(%) Total ash (%) 

Acid insoluble ash 

(%) 

 

Reference 

Leaf 8.72 2.83 0.52 Shah et al. (2019) 

Stem 9.93 2.47 0.02 

Bark 5 3.4 1.5 

Seed 6.32 2.4 1.3 

Root 4.42 1.3 0.01 

Fruit 72.33 2.18 - Kabra et al. (2018) 
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Other Applications 

Nanoscience 

Myrica esculenta bark tannin (BT) was used for 

the preparation of homogenous Palladium (Pd) 

nanoparticles as stabilizers.  Heterogeneous γ-

Al2O3-BT-Pd catalysts were then prepared by 

the immobilization of the tannin-stabilized Pd 

nanoparticles (BT-Pd) onto γ-Al2O3. It was 

found that Pd NPs were well stabilized by the 

phenolic hydroxyl groups of BT as determined 

by Fourier Transformation Infrared Spectrum 

(FTIR) and X-ray Photoelectron Spectroscopy 

(XPS) analyses. The γ-Al2O3-BT-Pd catalysts 

were found to exhibit highly for various olefin 

hydrogenations. The γ-Al2O3-BT-Pd exhibits 

superior reusability as compared with 

conventionally prepared γ-Al2O3-Pd catalysts as 

it was found that it could be reused five times 

without significant loss of activity (Chen et al., 

2012). 

The leaf extracts of Myrica esculenta could be 

used for the preparation of silver (Ag) 

nanoparticles within six hours by treating 

aqueous solutions of 1mM silver nitrate 

(AgNO3) with leaf extract. The silver 

nanoparticles ranged in size from 45 to 80 nm, 

were polydisperse and exhibit a face-centered 

cubic crystal structure as revealed by their 

analysis by transmission electron microscope 

(TEM), X-ray diffraction (XRD) and UV-Vis 

spectroscopy (Phanjom et al., 2012). 

Aqueous extracts of Myrica esculenta fruits 

could be employed for the successful synthesis 

of zinc oxide nanoparticles (ZnO NPs). The fruit 

extracts acts as reducing and/or capping agent 

during the process. The characterization of the 

formation of zinc oxide nanoparticles through 

X-ray powder diffraction (XRD), X-ray 

photoelectron spectroscopy (XPS), field 

emission scanning electron microscope 

(FESEM) and ultraviolet–visible spectroscopy 

(UV–vis) revealed the formation ZnO NPs with 

crystallite size of 31.67 nm. These nanoparticles, 

so formed, showed antimicrobial, antioxidant as 

well as photocatalytic activities. Moreover, these 

particles possess greater antimicrobial activity 

than that of pure fruit extracts (Lal et al., 2022). 

Biosorption of heavy metal  

The study for the efficiency of Myrica esculenta 

leaf powder as biosorbent for the removal of 

Cu(II) ions from contaminated wastewater 

indicated that with higher pH, moderate high 

temperature, lower metal ion concentration and 

higher dosage of biosorbents as optimal 

conditions, the leaf powder could be used for 

removal of Cu(II) from copper contaminated 

waste water. Though high regression values 

were shown in case of all the three isotherm 

models studied which implies the suitability of 

copper adsorption on to the leaf powder, the 

Langmuir isotherm model was found to be most 

efficient followed by Freundlich and finally 

Temkin model as indicated by the regression 

values. Thus, on application of the required 

conditions, the leaf powder can be used for large 

scale removal of copper from industrial waste 

water (Joshi et al., 2018). 

The waste leaves of Myrica esculenta were 

found to be potential adsorbents of Pb(II), Cd(II) 

and Zn(II) ions from the waste waters. The 

efficiency of removal was maximum at a dose of 

1g, at pH 6 for 60 min contact time at a 

temperature of 600 C. At pH 6 and contact time 

25 minutes, the % adsorption of Pb2+, Cd2+ and 

Zn2+ ions was found to be 97.02%, 92.52% and 

81.99% respectively. The Langmuir, Freundlich 

and Temkin isotherm models were used for 

determination of the equilibrium data of 

adsorption and it was observed that the 

adsorption capacity of Pb2+, Cd2+ and Zn2+ ions 
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were 8.264, 5.617 and 7.751 mgg-1 by Langmuir 

isotherm model. Moreover, Freundlich isotherm 

is more favourable than the other two models for 

adsorption of Pb(II), Cd(II) and Zn(II) ions on 

the surface of leaf powder prepared from Myrica 

esculenta (Joshi et al., 2018). 

Moreover, the species is used for fuel and fodder 

(Singh et al., 1986; Rastogi and Mehrotra, 1991; 

Dollo, 2009). On boiling the bark with slake 

lime a yellow dye is obtained (Kar et al., 2008; 

Kumar et al., 2004). 

Conservation and sustainable utilization  

The species of Myrica forms actinorhizal 

relationship with Frankia and so it can lead to 

the regeneration of nitrogen depleted soil 

(Yanthan, 2013). Since it can grow in nitrogen 

depleted soils, the species can be recommended 

for the various afforestation programmes. In 

order to meet the requirement of large number of 

seedlings for carrying out an afforestation 

programme, the seed germination and viability 

potential of the species is needed to be evaluated 

(Wang, 1991). 

M. esculenta shows poor germination in their 

natural habitats because of the presence of an 

impermeable seed coat which causes physical 

dormancy. To overcome the poor germination of 

the seed, presowing treatments can be applied. 

Prechilling at 4°C for 20 days of mechanically 

scarified seeds soaked in GA3 (100 ppm) 

solution may aid in the increase in germination 

rate (Bhatt et al., 2000). 

Most of the wild edible species of M. esculenta 

shows poor regeneration in their natural habitats 

due to high anthropogenic activity as well as 

biotic pressure which is resulting in a decrease 

in their population in their native forests 

(Sundriyal et al., 2001). Overexploitation 

leading to low seedling availability and lack of 

seeds in the forests may result in threat to 

extinction of the species from wild (Jeeva et al., 

2011). 

In M. esculenta, the male tree density is 

significantly higher (Rawal et al., 2003). The 

male and female trees being highly identical in 

morphology, it becomes difficult for the 

identification of the economically important 

female trees until maturity. Therefore, cloning of 

the mature female trees becomes an effective 

way for propagation of the preferred specimen. 

However, trials for propagation using cuttings 

did not induce rooting (Bhatt et al., 2000). 

Steps such as micropropagation may be done for 

the improvement of growth of the species. 

However, M. esculenta fails to show satisfactory 

response even in germination trials in nursery 

conditions. One of the reasons for this could be 

the production of phenols and other chemical 

produced by the plants (Sun et al., 1988). These 

problems can be addressed by applying methods 

for the manipulation of various factors that play 

a role in improvement of micropropagation of 

M. esculenta tress. 

Bhatt et al. (2004) suggested certain factors 

effective for the micropropagation of M. 

esculenta plants.  

• Media additives: Treatment with 0.1% 

HgCl2 for 10 minutes provides 

maximum aseptic cultures. 

Polyvinylpyrollidone (PVP; 0.5%) is an 

effective media additive and also helps 

in removal of phenolic compounds. 

• Season: The season of collection of 

explants plays an important role in 

reduction of browning caused by phenol 

and bud break induction. Explants 

collected during winter season i.e. 
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November – December induces 

maximum bud break. 

• Standardization of the media: Woody 

Plant Medium (WPM) supplemented 

with 10µM kinetin and 0.1µM 

naphthalene acetic acid (NAA) is an 

appropriate media for explants 

establishment. 

• Plant growth regulators: Compared to 

benzyl amino purine and 

N6(γ,γdimethylallyamino)purine (2iP), 

kinetin is an better option for 

multiplication of explants. 

A study on the future distribution pattern of 

Myrica esculenta in response to climate change 

using Maxent model showed that in the absence 

of anthropogenic pressure and evolutionary 

change in the natural zone of distribution, there 

would be an increase in the environmentally 

suitable habitats in northwestern Himalayas 

(Bhandari et al., 2020). Thus, efforts to conserve 

the species might reduce its possibility of 

extinction.  

Certain strategies, as suggested by Gusain and 

Khanduri (2016) could be adopted for 

sustainable utilization of the plant species. 

Selection of high yielding and disease free trees 

in the wild based on the extent of presence of 

phenolic compounds and antioxidative 

properties of the fruits and use of such selected 

trees for conservation and as a source of seed 

and cutting material for micropropagation could 

be implemented. If successful planting material 

could be prepared then growers should be 

supplied with it and encouraged to establish 

orchards of the same. 

Conclusion 

Myrica esculenta possess several nutritional and 

medicinal benefits. As the species contains 

several important phytochemicals, it could be 

considered for its potential pharmacological 

aspects. The fruits can be a natural source of 

antioxidants due to the radical scavenging 

behaviour of phenolic acids present in them. 

Also, since the species can be used for 

afforestation programmes because of its ability 

to harbour Frankia and fix nitrogen, its 

regeneration rate is needed to be increased. By 

applying means for breaking of the physical 

dormancy and by addressing the factors that 

influence micropropagation such as 

standardization of the media, collection season, 

media additives and plant hormones, 

propagation of the commercially important 

female plants can be carried out. However, 

further scientific studies on the extraction of the 

several bioactive compounds present in different 

parts of Myrica esculenta plants along with their 

pharmacological effects are needed to be done. 

Due to anthropogenic activities the species 

might be facing risk of extinction in the wild in 

near future and concern needs to be raised for 

sustainable use and multiplication of the species. 

Thus, research methodologies for the 

conservation of the species to limit 

unsustainable overuse are an immediate need of 

the hour. 
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