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Introduction 
Medicinal plants are a unique boon of nature for mankind, 

owing to its tremendous health promoting benefits. A 

medicinal plant is any plant which contains substances 

useful for the therapeutic purposes in one or more of its 

organs and are the precursors for the synthesis of useful 

drugs. Medicinal plants possess a vast variety of organic 

compounds, these compounds are found in different part of 

the plants viz., stems, roots, leaves, bark, flowers or fruits 

and seeds. The therapeutic vigour of medicinal plants had 

been recognized since creation of the universe and herbal 

medicine is one of the oldest practiced professions by 

humanity. Medicinal plants are endowed with an 

enormous wealth of diverse bioactives that are the richest 

source of therapeutics for curing several ailments since 

time immemorial. Medicinal plant can be the best source of 

obtaining a variety of newer drugs as phytochemicals are 

more specific, biodegradable and supposed to have fewer 

side effects. Medicinal plants also offer unique platform for 

biological functionality and structural diversity that is 

indispensable for novel drug discovery. However, the 

curative efficacy of these medicinal plant-based bioactive 

phytocompounds is yet to be completely explored. 

Therefore, in light of present context systematic studies on 

the bioactive compounds of medicinal plants should be 

investigated to understand their properties, safety and bio-

efficacy and hence further efforts to explore the medicinal 

plants towards improving health care system deserves 

attention. 

Site of Study: Surajpur is a district located in northern 

Chhattisgarh, India, known for its scenic beauty, medicinal 

plants, waterfalls, streams, abundant natural resources and 
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namely Bhaiyathan, Odagi, Pratappur, Premnagar, 

Ramanujnagar, and Surajpur, constitute the Surajpur 

district (Figure 1). A pleasant and moderate environment, 

with the winter months typically lasting from November to 

February, is a gift of nature to the Surajpur district. Central 

India is located along the tropic of cancer, which causes a 

rise in temperature of up to 46°C. Rainfall in this area ranges 

from 1000 to 1050 mm, and it is driven by south-western 

disturbances in the Arabian Sea. 

rich tribal culture. The Surajpur district is divided into six 

main Tehsils viz., Surajpur, Odagi, Bhaiyathan, Pratappur, 

Premnagar and Ramanujnagar. Situated in the Surguja 

region of North Chhattisgarh, it is surrounded by 

Balrampur, Surguja, Korba, and Koriya districts, and 

borders Singrauli district of Madhya Pradesh to the north. 

The coordinates of Surajpur are 23.223047 latitude and 

82.870560 longitude. 23° 13'22.9692” N and 82° 

52'14.0160” E are its GPS coordinates. The administrative 

headquarter of Surajpur district is Surajpur city. Six tehsils, 
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Figure 1: Map of Surajpur showing medicinal plants study area.
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Fig. 2: Photographs showing diversity of medicinal plants. 

    Table 1: Diversity of medicinal plants and its therapeutic efficacy. 

S. No. Botanical Name Family Medicinal Uses

1 Tinospora cordifolia Menispermaceae Boost Immunity, Lowering Blood Sugar

2 Aloe barbadensis Asphodelaceae Wound Healing, Sunburns

3 Ocimum sanctum Lamiaceae Bronchitis, Cough

4 Azadirachta indica Meliaceae Skin Infection, Gingivitis

5 Emblica officinalis Phyllanthaceae Anti-inflammatory, antioxidant

6 Datura metel Solanaceae Neuralgia, Sciatica

7 Calotropis gigantea Asclepiadaceae Eczema, Leprosy

8 Mangifera indica Anacardiaceae Diarrhea, Dysentery

9 Terminalia arjuna Combretaceae Heart Disease, Hypertension

10 Dalbergia sissoo Fabaceae Skin Disorder, Blood Disease

11 Leucas cephalotes Lamiaceae Antimicrobial, Antipyretic

12 Achyranthes aspera Amaranthaceae Dental Problems, Respiratory Problems

13 Eucalyptus globulus Myrtaceae Respiratory Problems, Antiseptic 

14 Solanum xanthocarpum Solanaceae Liver Enlargement, Kidney Stones

15 Catharanthus roseus Apocynaceae Leukemia, Hodgkins Lymphoma

16 Millettia pinnata Fabaceae Piles, Ulcer

17 Zingiber officinale Zingiberaceae Nausea, Arthritis

18 Jatropha curcas Euphorbiaceae Kin Disease, Dental Care

19 Madhuca indica Sapotaceae Analgesic, Hepatoprotective

20 Diospyros melanoxylon Ebenaceae Digestive Problem, Diarrhea

21 Chlorophytum tuberosum Asparagaceae Aphrodiasic, Galactogogue

22 Terminalia chebula  Combretaceae Digestive Problem, Anti-inflammatory

23 Terminalia bellirica Combretaceae Digestive Problem, Respiratory Problem

24 Phoenix dactylifera Arecaceae Antioxidant, Anti-inflammatory

25 Embelia ribes  Primulaceae Intestinal Infections, Detoxify Blood

26 Shorea robusta Dipterocarpaceae Astringent, Antibacterial

27 Andrographis paniculata Acanthaceae Respiratory Problem, Digestive Problem

28 Woodfordia fruticosa Lythraceae Hemorrhage, Menstrual Disorder

29 Semecarpus anacardium Anacardiaceae Tumors, Nervous Debility

30 Aegle marmelos Rutaceae Gastrointestinal Disorder, Constipation

31 Anacardium occidentale Anacardiaceae Antioxidant, Antibacterial

32 Rauwolfia serpentine Apocynaceae High Blood Pressure, Psychosis
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formulations, medication dosage, medication timing and 

medication schedule of each medicinal plants to cure a 

particular disease will be the future directions of this work. 

Thus, there is an urgent need of extensive research in the 

area of medicinal plants with the aim of exploring their 

ethno-medicinal importance and subsequently the 

isolation and characterization of compounds which will 

definitely pave the path for better, safer and cost-effective 

novel drug development for future.

segregation and recycling among students, teachers, and 

the surrounding community.The Worm Power Project thus 

represents a practical model for integrating environmental 

management with education. It highlights how schools can 

become centers of sustainability and awareness, leading by 

example in community-driven ecological initiatives that 

contribute to a cleaner, greener, and more sustainable 

future.

Materials and Methods :
The Worm Power Project on vermicomposting management 

was carried out within the campus of Ramnagar Adarsha 

High School, South 24 Parganas, West Bengal, with the 

objective of converting biodegradable waste into organic 

manure through the use of earthworms. The project 

followed a systematic approach involving site selection, 

material collection, pit preparation, composting process, 

and maintenance.

1. Site Selection:
A shaded and well-drained corner of the school campus 

was selected to prevent excessive sunlight, rainwater 

logging, and predator entry. The site was easily accessible 

to students and teachers for regular observation and 

maintenance.

2. Materials Used:
Organic wastes: Leaf litter, vegetable and fruit peels, garden 

residues, and paper waste collected from the school 

campus. Earthworm species:  (Red worm), Eisenia fetida

known for its high efficiency in organic waste degradation. 

Bedding materials: Partially decomposed cow dung, dry 

leaves, and soil mixture to create a soft, moist habitat for the 

worms. Composting unit: Brick-lined pits (1.5 m × 1 m × 

0.5 m) covered with a moist jute cloth to maintain humidity 

and temperature. Tools: Spades, buckets, moisture 

sprayers, and sieves for handling and collecting compost.

3. Methodology:
Organic waste materials were first segregated to remove 

plastics, glass, and other non-biodegradable items. The 

biodegradable waste was pre-decomposed for 10–15 days 

to avoid heating during vermicomposting. A base layer of 

sand and soil was placed at the bottom of each pit, followed 

by alternating layers of organic waste and cow dung. 

Eisenia fetida worms were introduced uniformly into the 

Conclusion: The current investigation revealed that there 

is an immense diversity of medicinal plants in Surajpur 

district of Chhattisgarh. A total of 32 medicinal plants 

belonging to 24 diverse plant families and their therapeutic 

efficacy against several ailments have been documented 

(Figure 2 & Table 1). The results were very promising and 

revealed that medicinal plants diversity of the area can be 

harnessed to target and heal several dreadful diseases with 

natural remedies. Furthermore, the documentation of 
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Introduction
Rapid urbanization and increasing waste generation have 

become major environmental challenges across both rural 

and urban areas of India. In this context, proper 

management of biodegradable waste is essential to reduce 

pollution and promote sustainable development. 

Vermicomposting, a biological process involving the 

breakdown of organic waste by earthworms and 

microorganisms, offers an eco-friendly, low-cost, and 

efficient solution for waste management. It not only helps 

in minimizing the amount of waste sent to landfills but also 

produces nutrient-rich organic manure that enhances soil 

fertility and supports sustainable agriculture.

The Worm Power Project at Ramnagar Adarsha High 

School, South 24 Parganas, West Bengal, was initiated to 

promote scientific waste recycling and environmental 

education within the school community. The school 

generates a considerable amount of biodegradable waste 

daily from leaf litter, paper scraps, and garden residues. To 

address this, a vermicomposting unit was established 

within the campus, managed jointly by teachers, students, 

and eco-club members.

This project serves dual objectives — environmental 

conservation and experiential learning. Through the 

project, students learn the scientific principles of 

decomposition, nutrient cycling, and soil ecology while 

actively engaging in hands-on sustainability practices. The 

initiative also encourages behavioral change toward waste 
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6.  To develop a replicable model for other schools and 

communities to adopt sustainable vermicomposting 

practices and reduce dependence on chemical 

fertilizers.

Through these objectives, the project aims to integrate 

waste management with environmental education, 

demonstrating how simple biological processes can 

support ecological balance and sustainability at the 

grassroots level

Study Site Description
The study was conducted at Ramnagar Adarsha High 

School, located in Ramnagar, Khagramuri, under P.S. 

Bishnupur, in the district of South 24 Parganas, West 

Bengal. The school campus covers a moderate area 

surrounded by rural settlements, agricultural fields, and 

patches of greenery typical of the lower Gangetic plains. 

The region experiences a tropical monsoon climate, 

characterized by hot and humid summers, a distinct rainy 

season from June to September, and mild winters. Average 

annual rainfall ranges between 1600–1800 mm, providing 

favorable conditions for soil moisture and biological 

activity essential for vermicomposting.

The school campus includes a playground, garden, and 

open green spaces where various trees and shrubs grow 

naturally. Daily biodegradable waste, mainly consisting of 

leaf litter, paper waste, and vegetable residues from mid-

day meal preparation, is generated within the premises. 

These locally available organic materials were used as 

feedstock for the vermicomposting unit.

The selected site for the project was a shaded and elevated 

area within the campus, protected from direct sunlight and 

water-logging. Its proximity to the garden allowed easy 

utilization of the produced compost for plantation and soil 

enrichment. The clean, secure, and easily accessible 

location made Ramnagar Adarsha High School an ideal 

study site for implementing and demonstrating 

community-based sustainable vermicomposting 

management

Results and Discussion
The Worm Power Project implemented at Ramnagar 

Adarsha High School, South 24 Parganas, produced 

significant environmental, educational, and community-

level outcomes through the establishment of an efficient 

vermicomposting system(1-4). The project demonstrated 

how a school-based initiative could successfully integrate 

waste management, environmental education, and 

sustainability in a practical and replicable model.

pits. Moisture was maintained at 60–70% by sprinkling 

water regularly, and the pits were covered with jute cloth to 

retain humidity and protect worms from predators.

4. Maintenance and Monitoring:
The composting pits were turned periodically to ensure 

aeration and uniform decomposition. Temperature, 

moisture, and worm activity were monitored weekly by 

eco-club students and teachers. The process was 

completed within 45–60 days, after which the compost was 

harvested, air-dried, and sieved.

5. Utilization:
The finished vermicompost was used in the school garden 

and plantation areas. Surplus compost was distributed to 

local households and nearby schools to promote the 

practice of organic waste recycling and sustainable 

agriculture.This method ensured efficient conversion of 

biodegradable waste into high-quality organic manure 

while serving as a practical environmental education 

model for the school community

Aim and Objectives

Aim:
The main aim of the Worm Power Project: Vermicomposting 

Management in the Ramnagar Adarsha High School 

Campus, South 24 Parganas, West Bengal is to promote 

sustainable solid waste management through the 

conversion of biodegradable waste into organic manure, 

while simultaneously enhancing environmental 

awareness and practical learning among students.

Objectives:

1.  To establish a functional vermicomposting unit within 

the school campus for effective recycling of organic 

waste generated from daily activities.

2.  To reduce campus waste accumulation by converting 

biodegradable waste—such as leaf litter, vegetable 

residues, and paper waste—into nutrient-rich 

compost.

3.  To improve soil fertility and plant growth in the school 

garden through the use of vermicompost as an organic 

fertilizer.

4.  To create environmental awareness among students, 

teachers, and the local community regarding the 

importance of waste segregation and eco-friendly 

waste disposal.

5.  To provide hands-on scientific learning experiences 

related to decomposition, soil ecology, and sustainable 

resource management as part of environmental 

education.
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Data and Observations

Results
l Approximately 800 kg of organic compost is produced 

every four months 

l Significant reduction in school waste 

l Improved soil fertility in the school garden 

l Healthy growth of 500 seasonal flowering plants 

Input Materials vs Output Compost 

Interpretation:
l Large amount of cow dung used (1200 kg) 

l Final compost produced: 800 kg 

l Efficient waste conversion 

Waste Source Distribution 
l Mid-day meal waste (largest portion ~70%)

l Cow dung (~25%)

l Leaf litter (~5%)

Composting Timeline (Line Graph)

Interpretation:
l Compost gradually increases over 4 months 

l Maximum output at the end of the cycle 

Resource Utilization Chart (Bar Graph)

Compost Usage 
1. Compost Production and Quality:

Within 45–60 days of composting, high-quality 

vermicompost was produced from biodegradable waste 

such as leaf litter, vegetable residues, and paper waste. The 

compost was dark brown in color, had a fine granular 

texture, and emitted an earthy odor—indicating complete 

decomposition. The moisture level was maintained 

between 60–70%, which supported optimal earthworm 

activity and microbial decomposition. Approximately 

40–45 kg of vermicompost was produced per batch, which 

was used in the school garden and plantation areas(3-6). 

Application of this organic manure resulted in noticeable 

improvement in plant growth, leaf color, and soil texture, 

confirming its nutrient-rich composition and effectiveness.

2. Reduction in Waste Accumulation:
The project significantly reduced the daily volume of 
biodegradable waste generated in the school. Instead of 
being burned or dumped, organic waste was efficiently 
recycled into useful manure. This not only kept the campus 
cleaner but also helped in maintaining a healthy and 
hygienic school environment.

3. Educational Impact:
Students and teachers actively participated in the entire 
process—from waste  segregat ion to  compost  
harvesting—which served as a hands-on environmental 
learning experience. Through this activity, students gained 
knowledge of ecological processes such as decomposition, 
nutrient cycling, and soil ecology. The project encouraged 
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scientific curiosity, teamwork, and a sense of 
environmental responsibility among young learners.

4. Community Awareness and Replication:
The success of the project inspired nearby schools and 

community members to adopt similar waste management 

practices. Demonstration sessions and awareness programs 

conducted by the school eco-club created a ripple effect in 

the locality, promoting the use of organic compost over 

chemical fertilizers. The project thus served as a model for 

community-based waste management and sustainable 

development.
5. Challenges and Management:
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Initial challenges included maintaining moisture during 

dry seasons, preventing ant and rodent infestation, and 

ensuring regular monitoring. These were overcome 

through proper shading, covering pits with jute cloth, and 

weekly inspection by eco-club members.

Discussion:
The results confirm that vermicomposting is a simple, cost-

effective, and sustainable method for managing 

biodegradable waste at the school level(1-4). It provides 

multiple benefits—waste reduction, soil enrichment, 

pollution control, and environmental education. The 

Worm Power Project aligns with the principles of the 

Swachh Bharat Mission and Sustainable Development 

Goals (SDGs 12 and 13) by promoting responsible 

consumption, waste recycling, and climate action at the 

grassroots level(7-10).Overall, the project not only 

demonstrated environmental benefits but also transformed 

the school into a living laboratory of sustainability, proving 

that educational institutions can play a vital role in 

building eco-conscious communities

Reflection
The Worm Power Project: Vermicomposting Management 

in the Ramnagar Adarsha High School Campus, South 24 

Parganas, West Bengal has been a remarkable journey of 

l e a r n i n g ,  c o l l a b o r a t i o n ,  a n d  e n v i r o n m e n t a l  

transformation. Through this initiative, the school 

community experienced how simple scientific knowledge, 

when applied thoughtfully, can create real and lasting 

ecological impact.

At the beginning, the idea of converting daily 
biodegradable waste into valuable compost seemed 
challenging. However, as the project progressed, students 
and teachers developed a deep understanding of the 
biological and ecological processes involved. They learned 
that earthworms—often unnoticed in nature—are 
powerful agents of waste recycling and soil fertility 
improvement(6-9). The success of the project instilled a 
sense of pride and ownership among participants, 
especially the students who actively monitored the pits, 
maintained moisture, and harvested the compost.

The project also fostered environmental awareness and 
behavioral change. Students began practicing waste 
segregation at source, avoiding littering, and appreciating 
the importance of resource conservation. The process 
created a living classroom where environmental education 
moved beyond textbooks to practical, hands-on 
experiences(9-10). It also strengthened teamwork, 
responsibility, and problem-solving skills among the 
participants.

Furthermore, the initiative encouraged community 
participation and knowledge sharing. Local residents, 
inspired by the project's success, started showing interest 
in household-level composting. Thus, the school became a 

hub for sustainable practices and environmental learning 
in the area.

Reflecting on the entire experience, the project highlights 

that environmental protection begins with small, 

consistent actions. The Worm Power Project not only 

improved the school's ecological health but also nurtured 

environmentally conscious citizens. The initiative 

demonstrated that schools can act as catalysts for change, 

promoting sustainability, self-reliance, and a harmonious 

relationship with nature.
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fungal colonization due to measurable variations in pH 

(typically ranging from 3.2 to 4.0), sugar composition, and 

cuticular morphology. These physicochemical parameters 

influence fungal adhesion, enzymatic activity, and toxin 

biosynthesis. Consequently, food safety challenges in 

horticulture must be approached as a multi-factorial, 

multi-toxin system rather than a uniform contamination 

problem.

The Cycle of Contamination and the "Cost to Suffer"
Mycotoxin contamination is best understood as a 

continuous, multi-stage process spanning pre-harvest, 

post-harvest, and distribution phases, rather than a 

discrete event. During pre-harvest stages, environmental 

stressors such as drought, temperature fluctuations, and 

pest-induced damage weaken plant defense mechanisms, 

including reductions in phenolic compounds and 

antioxidant activity, thereby facilitating fungal invasion. 

Following harvest, inadequate drying practices, 

particularly when moisture content remains above 13–15% 

and storage conditions characterized by relative humidity 

exceeding 65% create ideal conditions for fungal growth 

and toxin biosynthesis. Mechanical damage during 

handling and transportation further accelerates 

contamination by increasing surface permeability and 

releasing nutrients that support fungal metabolism. By the 

time produce reaches retail markets, mycotoxins may 

already be present at concentrations that exceed regulatory 

thresholds, despite the absence of visible spoilage.

Globally, approximately 25% of food crops are estimated to 

be contaminated with mycotoxins, with significantly 

higher prevalence in tropical regions such as India. 

Chronic dietary exposure to these toxins is associated with 

severe health outcomes, including hepatocellular 

carcinoma linked to aflatoxins and chronic kidney disease 

associated with Ochratoxin A and Citrinin. However, due 

to limited diagnostic infrastructure, these conditions are 

often misclassified as liver cirrhosis or idiopathic renal 

disorders, leading to underreporting and delayed 

intervention. The economic implications are equally 

GUARDING THE HARVEST: 
INNOVATIVE SENSING SOLUTIONS 
FOR MYCOTOXIN CHALLENGES IN 
INDIAN HORTICULTURE
Harshal V Barkale and Nilanjan Dey

BITS Pilani Hyderabad campus.
E-mail: nilanjan@hyderabad.bits-pilani.ac.in

The Hidden Diversity of a Fungal Threat: A Multi-Toxin 

Landscape
The farm-to-consumer trajectory of horticultural produce 

represents a complex biochemical pathway where invisible 

toxicological hazards often emerge from fungal 

metabolism. Mycotoxins, which are low-molecular-weight 

secondary metabolites produced by filamentous fungi, 

exhibit high thermal stability and chemical persistence, 

allowing them to withstand conventional food processing 

conditions such as pasteurization and drying. Their 

undetectable nature, lacking taste, odor, or visible markers, 

makes them particularly insidious in food safety systems. 

The tropical and subtropical agro-climatic conditions of 

India significantly amplify this risk. Sustained 

temperatures between 25 °C and 35 °C, coupled with 

relative humidity frequently exceeding 70% during 

monsoon cycles, create an optimal ecological niche for 

fungal proliferation. Under such environmental 

conditions, genera such as Aspergillus, Penicillium, 

Fusarium, and Monascus exhibit enhanced sporulation 

rates and secondary metabolite production, leading to 

elevated mycotoxin contamination across horticultural 

commodities. 

The resulting contamination is not uniform but chemically 

diverse. Aflatoxins, particularly AFB1 produced by 

Aspergillus flavus, are among the most potent 

hepatocarcinogens, forming DNA adducts that 

significantly increase the risk of hepatocellular carcinoma. 

However, other toxins contribute equally to public health 

concerns. Ochratoxin A, often co-occurring with Citrinin, 

exhibits nephrotoxic effects with long biological half-lives, 

while Citrinin disrupts mitochondrial function and is 

frequently detected in fruits such as apples, pears, and 

citrus, especially under fermentation conditions. Patulin 

remains a critical contaminant in fruit juices derived from 

damaged produce, where fungal invasion is facilitated by 

tissue breakdown.

Notably, mycotoxin contamination is frequently multi-

dimensional. Empirical evidence suggests that a 

substantial proportion of contaminated samples, often 

exceeding 30%, contain multiple toxins simultaneously, 

leading to additive or synergistic toxic effects. Furthermore, 

intra-species variability among fruit cultivars introduces 

additional complexity. For instance, apple varieties such as 

Gala and Fuji demonstrate differential susceptibility to 

Fig. 1: Cycle of mycotoxin contamination.

mailto:nilanjan@hyderabad.bits-pilani.ac.in
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science principles. These sensors consist of cellulose 

substrates embedded with selective reagents that undergo 

chromogenic reactions upon interaction with specific 

mycotoxins such as Aflatoxin or Citrinin, producing a 

visible color change within minutes. The operational 

advantages of such systems are substantial. They are low-

cost (often less than $0.10 per unit in large-scale 

production), biodegradable, and do not require external 

power sources or specialized equipment, making them 

highly suitable for on-site agricultural applications. 

Detection times are typically under 10 minutes, enabling 

rapid decision-making at the point of production. In 

contrast, conventional analytical methods such as HPLC or 

LC-MS/MS, while highly sensitive and specific, rely on 

single-parameter detection mechanisms, such as retention 

time or absorbance spectra. In complex food matrices 

containing sugars, organic acids, and phenolic compounds, 

these methods are susceptible to interference, which can 

lead to false positives or false negatives.

To overcome these challenges, a multi-parametric sensing 

approach is increasingly advocated. By integrating 

multiple analytical dimensions, including optical 

absorption, reaction kinetics, particle behavior, and 

emission characteristics, it becomes possible to construct a 

high-dimensional chemical fingerprint of contamination. 

This approach significantly enhances detection specificity 

and robustness. The core innovation, therefore, lies not 

only in generating a detectable signal but in interpreting 

that signal within a broader analytical framework.

In the second stage, machine learning algorithms process 

these numerical inputs to improve detection accuracy and 

reliability. Models trained on large datasets, often 

comprising thousands of annotated fruit samples, can 

identify complex, non-linear relationships between 

colorimetric responses and toxin concentrations. 

Techniques such as Random Forests, Support Vector 

Machines, and neural networks enable the system to 

distinguish true contamination signals from background 

variability arising from differences in fruit composition, 

environmental conditions, and regional factors. Recent 

studies highlight that such AI-integrated sensing systems 

can achieve classification accuracies exceeding 90% in 

controlled validation settings.

severe. Farmers frequently encounter what may be termed 

the “cost to suffer,” wherein visually healthy produce is 

rejected in regulated markets due to exceeding permissible 

toxin limits (e.g., aflatoxin thresholds typically below 

15–20 ppb). In the absence of alternative market channels, 

such produce is often diverted into informal supply chains 

with minimal testing, thereby increasing public health 

risks while simultaneously reducing farmer income. 

National-level economic losses attributable to mycotoxin 

contamination are estimated to reach hundreds of millions 

of dollars annually.

Although regulatory bodies such as the Food Safety and 

Standards Authority of India (FSSAI) have established safety 

guidelines, implementation remains constrained by 

infrastructural limitations. Current detection methods rely 

p redominan t ly  on  H igh -Pe r fo rmance  L iqu id  

Chromatography (HPLC), which, despite offering high 

sensitivity (detection limits in the parts-per-billion range), 

requires expensive instrumentation, skilled personnel, and 

centralized laboratory facilities. This creates a significant 

accessibility gap, particularly for smallholder farmers, 

perpetuating cycles of economic loss and limited awareness.

The Paper-Based Sensor: Decentralizing Diagnostics
Addressing the limitations of centralized testing systems 

requires a paradigm shift toward decentralized, field-

deployable diagnostic technologies. Paper-based 

colorimetric sensors offer a scalable and cost-effective 

solution grounded in analytical chemistry and material 

The integration of smartphone imaging with 

computational analytics transforms paper-based sensors 

into quantitative diagnostic platforms capable of high-

resolution detection.

In the first stage, RGB-based image analysis converts visual 

color changes into numerical data by extracting pixel 

intensity values across red, green, and blue channels. This 

enables precise quantification of toxin-induced 

colorimetric responses, with sensitivity extending to parts-

per-billion levels. Even minor variations in a single-color 

channel, for example, shifts in green intensity can 

correspond to significant changes in toxin concentration, 

far beyond the detection capability of the human eye.

Fig  2: Overall workflow for the paper-based sensors for mycotoxins. .
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driven analytics represents a critical step toward 

decentralizing food safety diagnostics. By enabling real-

time, on-site detection, these technologies reduce 

dependence on centralized laboratories and make 

advanced analytical capabilities accessible to farmers at 

the grassroots level. Beyond detection, such systems foster 

a culture of scientific awareness and data-driven decision-

making within agricultural communities. They enable 

early intervention, reduce post-harvest losses, and improve 

compliance with regulatory standards, thereby enhancing 

both food safety and economic resilience. As agricultural 

systems evolve toward greater sustainability and 

traceability, the decentralization of diagnostic tools will 

play a pivotal role. Embedding intelligence at the point of 

production ensures that food safety is actively managed 

rather than retrospectively enforced, ultimately 

safeguarding consumer health while supporting farmer 

livelihoods.

use of unrelated images, confusion between similar 

species, and misrepresentation of ecological roles. Such 

errors are not trivial; but, they shape public perception and 

influence conservation priorities. Closely related species 

are often misidentified due to morphological similarities. A 

report by India's Central Zoo Authority highlighted 

confusion between Alpine musk deer and Himalayan musk 

deer, affecting conservation breeding programs. There are 

numerous reports about mixing up of Indian one-horned 

rhinoceros with African two-horned rhinoceros, Asiatic 

elephants with African elephants, Asiatic lions with 

African lions, intermixing of various species of deer and 

antelope , between different sub species of tigers, 

elephants, rhinoceros, giraffes and zebras, pigeons and 

doves, toads and frogs, tortoises and turtles, fresh water and 

marine turtles, freshwater and marine fishes, between 

lower and higher vascular plants, between ferns and 

horsetails, lycopds and selaginella, cycads and palms, 

eusporangiate and leptosprangiate ferns, cycads and tree 

ferns, between algae, fungi, lichens, mosses, hornwarts and 

liverwarts, marchantiales and mosses. Such confusions are 

common in Indian reporting where scientific names are 

rarely used. 

Media frequently uses stock images that do not correspond 

to the reported species. Studies show that news reports on 

invasive species often feature entirely different organisms, 

misleading readers. Example: articles warning about 

dangerous ants used images of harmless native ants, 

creating false alarm. Regional languages often use a single 

name for multiple species. For instance, terms like “cobra,” 

“python,” or “wild cat” are loosely applied.  This leads to 

conflation of ecologically distinct species in vernacular 

newspapers. Media exaggeration for attention leads to 

In the final stage, the system translates analytical outputs 

into actionable intelligence. By integrating regional 

contamination data and historical trends, the platform 

provides context-specific recommendations to farmers. For 

instance, it may advise targeted application of bio-

fungicides or modifications in storage practices based on 

detected toxin levels. This shifts the paradigm from passive 

detection to proactive risk management, enabling timely 

interventions that reduce both health risks and economic 

losses.

Conclusion: Towards a Safer Food Future
The challenge of mycotoxin contamination in Indian 

horticulture is inherently interdisciplinary, encompassing 

environmental variability, toxicological risk, and socio-

economic constraints. Addressing this issue requires not 

only scientific innovation but also systemic transformation 

in how food safety is monitored and managed. The 

deployment of paper-based sensors integrated with AI-

MISIDENTIFICATION OF 
ANIMAL AND PLANT SPECIES 
IN INDIAN NEWS MEDIA AND 
VERNACULAR PRESS
S. K. Basu 
PFS, Lethbridge, Alberta, Canada; 
Email:  saikat.basu@alumni.uleth.ca

Accurate identification of biological species is 

fundamental to biodiversity conservation, ecological 

awareness, and scientific communication. However, 

Indian news media—including mainstream newspapers, 

digital portals, and vernacular press—frequently 

misidentify animal and plant species. These inaccuracies 

arise from limited taxonomic knowledge, reliance on stock 

images, linguistic ambiguities, and the pressure of rapid 

news cycles. This paper examines the patterns, causes, and 

implications of such misidentifications, drawing from 

documented cases, media analyses, and conservation 

reports. This study highlights how misinformation distorts 

public understanding, undermines conservation efforts, 

and sometimes leads to ecological and policy misdirection. 

Recommendations are proposed for improving science 

communication and fostering collaboration between 

journalists and taxonomic experts.

India is one of the world's megadiverse countries, hosting a 

vast array of flora and fauna across varied ecosystems. 

Media plays a crucial role in disseminating biodiversity-

related information to the public. However, inaccuracies in 

species identification are increasingly observed in news 

reports, especially in regional and vernacular media.

Misidentification may involve incorrect naming of species, 

mailto:saikat.basu@alumni.uleth.ca
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Scientific names are rarely verified, leading to reliance on 
local hearsay, visual assumptions and use of easily 
accessible internet images. The urgency to publish quickly 
leads to minimal fact-checking, copy-paste journalism, and 
use of readily available -but incorrect visuals. Furthermore, 
overdependence on unreliable secondary sources that 
journalists often depend on include dubious social media 

incorrect identification. Viral “animal sightings” during 

lockdowns were often misattributed to unusual species 

presence Many species reported as “rare” or “new” were 

actually common urban fauna.

Causes of misidentification are mostly due to the fact that 
most reporters lack training in taxonomy or ecology. 
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Policymakers are increasingly relying on media narratives, 
as well as inaccurate reporting can influence flawed 
decisions. Repeated inaccuracies erode trust in science 
communication. Native species may be wrongly targeted as 
invasive or dangerous. Misguided eradication efforts may 
occur. The vernacular press has wider reach in rural India; 
but faces unique challenges such as limited access to 
scientific databases, strong reliance on local terminologies 
and higher susceptibility to folklore-based faulty 
identifications.  

Workshops for journalists on biodiversity and taxonomy 
are important steps to train them to become better 
reporters, particularly collaboration with universities and 
research institutes can help significantly. Encouraging the 
mandatory inclusion of binomial nomenclature (scientific 
names) for plants and animals alongside common names 
can qualitatively improve the reports in the media. The 
mandatory consultation with taxonomists or ecologists for 
wildlife reports,  applying standard protocols for reporting 
species-related news and using verified image repositories 
can significantly improve wildlife, biodiversity, ecology 
and environment related highly specialized and technical

are depleting natural resources. Environmentalists Gaylord 

Nelson and Denis Hayes created a movement for nature 

conservation after realizing that these trends will 

eventually pose a serious threat to civilization. Following a 

request for environmental conservation by US Senator 

Gaylord Nelson, the first Earth Day was observed on April 

22 with two million participants. Soil is a community of 8.4 

million living organisms; it is more than just soil. It is being 

celebrated in 193 nations today.

Globally, soil production and fertility have decreased 

during the last fifty years. Land resources are undergoing 

significant transformation. Chemical pesticides and 

fertilizers have become more widely used as agriculture 

strives for large yields. As a result, the soil is losing its 

natural beauty and the fields are becoming shallow. Yields 

are declining. On the other hand, as the oceans warm and 

water levels rise, seawater is entering the coastal areas. As a 

result, the salinity of the land there increases, making it 

unsuitable for cultivation. Industrial waste chemicals and 

plastic particles are entering the coastal areas with 

seawater. As a result, the salinity of the land there 

increases, making it unsuitable for cultivation.

One of the main causes is that plastic particles and 

chemicals from industrial waste are getting into water 

supplies and then croplands. It is essential to use scientific 

methods to repair these degraded regions. Burning fossil 

fuels including coal, gasoline, diesel, and kerosene releases 

carbon dioxide. Carbon dioxide is also present in the smoke 

produced by partially burned fuel. Rice paddies, trash 

dumps, and decomposing waste all release methane gas.

posts, non-expert eyewitness accounts, and more 
worrisome being relying on unverified WhatsApp 
forwards. Scientific experts are seldom consulted before 
publication, especially in vernacular press. Folk taxonomy 
differs from scientific taxonomy. Cultural beliefs (e.g., 
sacred or feared animals) influence identification. 

Misidentification in conservation programs in India have 
been repirted due to confusion between musk deer species 
leading to flawed conservation planning. Reports of 
unusual and scientifically non-verified animal sightings 
often facilitate to misidentify species and/or locations. 
Media portrayal influences societal attitudes toward 
animals and plants, often inaccurately depicting their 
behavior and ecological role. 

Scientific literature highlights how ecosystems and species 
are often “mislabeled and misunderstood,” affecting 
conservation narratives. Incorrect identification and 
misconceptions often lead unnecessary fear among public 
(e.g., harmless snakes labeled venomous). It also promotes 
myths and superstitions. Misidentification can misdirect 
conservation resources. Threatened species may be 
accidentally overlooked. 

WORLD EARTH DAY 
APRIL 22 2026
V. Sunitha
Department of Geology
Yogi Vemana University Kadapa
E-mail: vangalasunitha@gmail.com

All living things are derived from the Earth. It gives people 

food, water, and a means of subsistence in addition to 

entertaining them with its natural beauty. "Our Power, Our 

Planet" is the official theme for Earth Day 2026, to 

emphasize the combined strength of individuals, 

communities, and local initiatives in promoting 

environmental advancement and hastening the switch to 

renewable energy. It highlights that daily activities, not 

merely top-down policy, are what sustain change.

Climate change, soil erosion, and the depletion of natural 

resources are becoming more pressing issues. It is 

everyone's duty to preserve the ecosystem and the planet 

for coming generations. In order to rescue endangered 

species and increase public awareness of environmental 

protection, air pollution, and global warming, the seed was 

planted in 1970. Hundreds of coastal species perished 

when an oil slick washed up on the Santa Barbara coast on 

January 28, 1969. Approximately 4,000 birds perished after 

becoming stuck in the oil slick. Because biodiversity was 

under danger, this incident served as the inspiration for 

World Earth Day.

Natural resources are under more and more strain due to 

human and industrial activity. Disasters and devastation 
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For this, the necessary equipment should be provided on 

subsidized basis and they should be trained.

They should be trained and given the required equipment 

on a subsidized basis. To preserve rainwater and raise 

groundwater levels, long-term solutions are required. 

Storms and unseasonal precipitation are becoming more 

common as a result of climate change. This is harming 

agriculture and producing floods. Conversely, the sun's 

intensity is rising. Because of all of this, many regions of the 

nation experience drought-like conditions for the majority 

of the year.

In light of this, government machinery should have the 

capacities to successfully handle calamities. Efficiency 

improvements should be made to early warning systems. 

People must be made more conscious of the need to protect 

agricultural lands and the environment. Frequent 

awareness workshops should be held to address this.

Everyone should strive to increase greenery by planting 

trees and adopt an eco-friendly lifestyle.  Everyone should 

fulfill their responsibility to protect Mother Earth. Small 

changes like using renewable energy, planting trees, and 

reducing plastic use can lead to big results. Plant a tree at 

least once a month, avoid using plastic, and if you do use it, 

don't throw it away. Our future will be green only if we do 

our part for the earth. In addition to conserving natural 

resources, we should embrace new technologies. We have 

the power to solve environmental issues. Big 

improvements will therefore naturally occur if everyone 

makes little efforts, such as planting trees and protecting 

natural resources. One excellent present we can give to 

future generations is to love and care for our planet.

r e s t o r a t i o n ,  a n d  

biodiversity protection. It 

a lso  emphasizes  the 

importance of scientific 

research ,  t rad i t iona l  

ecological knowledge, and 

community participation 

in safeguarding pollinator 

health. Protecting bees is 

not only crucial for environmental sustainability but also 

for ensuring the resilience of food systems and the well-

being of future generations.

The global bee population is currently declining at an 

alarming rate. The primary causes for this include the 

excessive use of pesticides, climate change, deforestation, 

pollution, and infections from various pathogens. Bees are 

among nature's most vital pollinators; they play a crucial 

role in the pollination of agricultural crops and help sustain 

the food production system. The extinction of bees would 

not only result in a loss of biodiversity but could also pose a 

The atmosphere's carbon dioxide and water vapor trap solar 

heat and keep it from escaping. Humans, animals, and birds 

all breathe by using oxygen and releasing carbon dioxide. 

Infrared radiation is absorbed and trapped by certain gases, 

including methane, carbon dioxide, ozone, carbon 

monoxide, chlorofluorocarbons, and halogen oxides. There 

are changes taking place. We refer to this as the greenhouse 

effect. We require energy. We must make the most of the 

resources on our planet in order to obtain it. The supply of 

fossil fuels is limited. Eventually, they will run out. 

Renewable energy is already the main focus. The use of 

renewable energy is revolutionary. It offers reliable 

electricity in addition to being inexpensive. This will not 

cause climate change. There will be no harm to human 

health. Renewable energies such as solar, wind, water, 

geothermal, and waves are all renewable energies. These 

resources will never run out. By 2030, it is expected that the 

production of energy from renewable sources worldwide 

will triple. Achieving this goal requires collective efforts.

Vehicle pollution and industrial waste are degrading the 

quality of the air and water. Increasing the use of renewable 

energy sources like solar and wind power while drastically 

reducing the usage of fossil fuels and greenhouse gasses is 

the best course of action. Industrial waste must undergo 

thorough treatment before being discharged into the 

environment.

As groundwater levels are getting lower and lower, there is a 

problem with irrigation and water supply. Therefore, crops 

that require less water like aurutha and srivari should be 

planted. Farmers should be encouraged to adopt methods 

like sprinkler and drip irrigation to use water economically. 

WORLD BEE DAY 
S. K. Basu
PFS, Lethbridge, Alberta, Canada; 

Email:  saikat.basu@alumni.uleth.ca

World Bee Day, observed annually on 20 May, highlights the 

indispensable role of bees and other pollinators in 

sustaining global biodiversity, agriculture, food security, 

and ecosystem stability. Bees contribute significantly to the 

pollination of flowering plants and crops, thereby 

supporting nearly one-third of the world's food production. 

However, in recent decades, bee populations have been 

declining at an alarming rate due to habitat destruction, 

climate change, pesticide exposure, pollution, invasive 

species, and emerging diseases. The loss of bee diversity 

poses serious threats to ecological balance, agricultural 

productivity, and human nutrition. 

World Bee Day serves as a global platform to raise 

awareness regarding pollinator conservation and to 

encourage sustainable agricultural practices, ecological 
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major threat to human food security. Therefore, taking 

immediate measures to protect bees—through eco-friendly 

agriculture, forest conservation, and raising awareness—is 

of utmost urgency.

Bees are important natural, biological pollinators that are 

showing alarming global decline. My humble request to 

you is to kindly join us for global bee conservation.  Please 

open the  link and sign the petition electronically.  

http://chng.it/m7sM6j6m

Advantages
l Cost-effective
l Rapid identification of trait-linked regions
l Suitable for complex traits like drought tolerance

MutMap: Identifying the Causal Gene
MutMap is a next-generation sequencing-based approach 

used to identify causal mutations.

Principle
l Mutants are generated using EMS

l A mutant showing desired trait (drought tolerance) 

is selected

l DNA is sequenced and compared with wild type

l SNP-index analysis identifies the candidate gene

Advantages
l Direct identification of functional genes

l High precision

l Requires fewer generations

Fig. 1: Integrated approach of Bulk Segregant Analysis (BSA) and 
MutMap for identification of drought tolerance genes in rice.

FROM GENES TO FIELDS: FAST-
TRACKING DROUGHT-TOLERANT 
RICE WITH BSA AND MUTMAP
Neera Yadav , Sangeeta Singh ,  1≠ 2≠

Hanuman Prasad  and Nagendra Kumar Singh3  1*

1National Institute of Plant Biotechnology, New Delhi, India
2Indian Grassland and Fodder Research Institute, Jhansi 

U.P, India
3Swami Keshwanand, Rajasthan Agriculture University, 

Bikaner, Beechhwal Rural, Rajasthan
≠Equal contribution, 
*Corresponding author
Neera Yadav: neerayadav10@gmail.com
Sangeeta Singh: sangeeta10mar@gmail.com
Hanuman Prasad: Hanumanprasad78@gmail.com
Nagendra Kumar Singh: nksingh4@gmail.com

Introduction
Rice is the backbone of food security in India, cultivated 

across diverse agro-ecological regions. However, drought 

stress is one of the most serious constraints limiting rice 

productivity, particularly in rainfed ecosystems. Yield 

losses due to drought may reach up to 40–50%, depending 

on severity and growth stage.

Conventional breeding for drought tolerance is time-

consuming and complex due to the polygenic nature of the 

trait. Recent advances in genomics have provided powerful 

tools to accelerate crop improvement. Among these, Bulk 

Segregant Analysis (BSA) and MutMap are emerging as 

efficient approaches for rapid gene discovery and breeding.

Bulk Segregant Analysis (BSA): A Rapid Mapping Tool
Bulk Segregant Analysis is a method used to identify 

genomic regions associated with a trait of interest.

Principle
 l A mapping population (F /RIL) is developed from 2

contrasting parents

 l Individuals showing extreme phenotypes (tolerant 

vs sensitive) are selected

 l DNA from each group is pooled and sequenced

 l Differences in allele frequency reveal candidate 

genomic regions (QTLs)

http://chng.it/m7sM6j6m
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Case Study: Identification of a Drought Tolerance Gene
The following case study is a representative illustration 

developed to explain the application of Bulk Segregant 

Analysis (BSA) and MutMap in identifying drought 

tolerance genes in rice. This study was conducted using:

l DT-R1Drought-tolerant line ( )

l HY-R1Drought-sensitive variety ( )

An F  population of 500 plants was evaluated under 2

drought stress conditions.

The identified gene (OsDTX3.1) is predicted to function as a 
stress-responsive transcription factor, enhancing drought 
tolerance.

Important Drought-Responsive Genes in Rice
Several genes have been identified and utilized in rice 
improvement:

Fig. 2: A rice field with Nagina-22, Drought tolerant 
Mutants.

Table 1: Summary of Results.

Parameter Observation

Population size 500 plants

Stress duration 15 days

Selection Top & bottom 10%

Major QTL Chromosome 3

SNP index peak 0.98

Candidate gene OsDTX3.1

Expression under drought 3.5-fold increase

Survival rate 85% (tolerant) vs 40% 
(sensitive)

l DREB1A
Regulates stress-inducible genes and enhances 
drought tolerance

l SNAC1
Controls stomatal closure and reduces water loss

l OsNAC6
Improves tolerance to multiple abiotic stresses

l qDTY loci (qDTY1.1, qDTY3.1, qDTY12.1)
Major QTLs associated with yield under drought

Application in Rice Improvement
The integration of BSA and MutMap can be effectively used 
for:

l Marker-assisted selection (MAS)

l Development of drought-resilient varieties

l Gene pyramiding for stress tolerance

l Precision breeding using CRISPR-Cas9

Institutions such as the International Rice Research 
Institute have successfully utilized genomics-assisted 
breeding for drought tolerance.

Conclusion
Bulk Segregant Analysis and MutMap are powerful tools 
that significantly accelerate gene discovery and breeding in 
rice. Their integration enables rapid identification of 
drought-responsive genes and facilitates the development 
of climate-resilient varieties.

These approaches will play a crucial role in ensuring 
sustainable rice production under changing climatic 
conditions.
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"Plant a tree and keep the flood at bay".

"Save the forests and change the climate".
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Ramchandrapur High School. This event was organized 

under the initiative of the West Bengal Science Forum, 

under the patronage of the Gopal Chandra Bhattacharya 

Science Centre (Magrahat) in South 24 Parganas, and under 

the direct management of the Sherpur Ramchandrapur 

Science Club. 

The event was graced by the presence of the distinguished 

researcher, Dr. Saikat Kumar Basu. Dr. Basu presented to 

the students several valuable insights and findings derived 

from his research. Dr. Basu typically resides abroad; he is 

currently based in London. Due to a family illness, the 

school's Headmaster—who also serves as the President of 

the Science Club—was unable to attend the discussion 

session. Notably, representatives from the A.P.J. Abdul 

Kalam Science Club were also present on this day. 

The students' opening musical performance captivated 

everyone in attendance. During the program, the school's 

assistant teacher, Mr. Jayanta Baidya, introduced the 

attendees to the audience. Mr. Jayanta then honored the 

distinguished guests—including the keynote speaker Dr. 

Saikat Basu, Science Centre President Rafiqul Islam, 

Science Forum Executive President Dr. Tapan Das, and 

Vice-President Jayanta Kumar Sarkar—by presenting them 

with flowers, commemorative badges, and mementos 

through the school's teaching staff. The main proceedings 

of the event commenced thereafter. 

Jayanta Kumar Sarkar delivered the introductory remarks. 

Subsequently, the Science Centre President, Rafiqul Islam, 

discussed in detail the past and present activities of the 

Science Forum, the Science Club, and the Science Centre. 

Finally, the scheduled keynote speaker, Dr. Saikat Basu, 

delivered the main thematic address of the discussion 

session. With extraordinary eloquence, he left a profound 

impression on the minds of the students present in the 

auditorium. The discussion was followed by a question-

and-answer session.

A SCIENCE MOVEMENT IN WEST 
BENGAL TO STIMULATE THOUGHTS 
ON BEE CONSERVATION INITIATIVE 

Prof (Dr.) Suparna Sanyal Mukherjee
Department of Education
Anthropology & Sociology, Seacom Skills University, 
Bolpur, Birbhum, West Bengal;
Email: drsuparnasanyalmukherjee@gmail.com

Over the past two years, 

through the sustained 

efforts of the West Bengal 

Science Forum (Paschim 

Banga Vigyan Mancha) 

in Sherpur—located 

within the Magrahat 

region of the South 24 

Parganas district—the 

S h e r p u r  

Ramchandrapur High 

School Science Club was 

e s t a b l i s h e d .  T h i s  

Science Club officially 

came into existence around January or February during the 

2024–25 academic year. The formal inauguration of the 

Science Club was attended by the Science Forum's District 

Secretary, Gopal Chandra Naskar; its Executive President, 

Dr. Tapan Das; and Vice President, Jayanta Kumar Sarkar); 

and, of course, the school's Headmaster, assistant teachers, 

and students. 

Over the course of these two years, the club has 

successfully organized various science-related events and 

has actively participated in similar programs held at other 

venues. 
To mark the 40th anniversary of the West Bengal Science 

Forum, a science-themed discussion session was held on 

Monday, April 13, 2026, at 12:00 PM at Sherpur 

mailto:drsuparnasanyalmukherjee@gmail.com
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Climate and Soil Requirement
Bayberry trees grow best in warm subtropical climates with 

moderate rainfall. Very cold weather or dry conditions can 

reduce fruit yield and quality. They prefer fertile and slightly 

acidic soil with good drainage conditions. The trees can 

survive well in hilly areas and remain green throughout the 

year. Waterlogging is harmful because it damages the root 

system. Good sunlight is necessary for proper flowering and 

fruit development. Farmers usually cultivate bayberry in 

hilly regions where drainage conditions are naturally better.

Why Bayberry is Not Widely Cultivated
Although bayberry is healthy and economically useful, it is 
not as commonly cultivated as other commercial fruit 
crops. One main cause is the short shelf life. Because of 
their high moisture content, the fruits deteriorate soon after 
harvest. This causes complications with storage and 
shipping. Another reason is the fragile nature of the fruits. 
They are easily destroyed during harvesting, packing, and 
transportation. Farmers must use careful handling 
procedures to ensure fruit quality. Bayberry trees also 
require specific climatic conditions, such as warm 
temperatures, moderate rainfall, and good soil. As a result, 
cultivation is limited to specific regions. 

Another key reason is a lack of customer knowledge. Many 
people are unfamiliar with bayberry when compared to 
other fruits such as apples and oranges. Limited market 
demand discourages farmers from large-scale cultivation.

The trees also take several years before they begin fruit 
production. Farmers often prefer crops that provide quicker 
returns. In addition, research and marketing systems for 
bayberry are still developing in many countries.

Nutritional Benefits of Bayberry
Bayberry is  highly nutritious fruit  vitamins, due to rich in
minerals and antioxidants. The fruit is rich in vitamin C 
that to helps improve immunity and protect the body from 
infections  also supports healthy skin and wound  and 
healing. The dietary fiber present in bayberry improves 
digestion and helps prevent constipation. Regular 
consumption of fiber-rich fruits supports healthy bowel 
movement and digestive health. Bayberry contains 
antioxidants such as anthocyanins and flavonoids   and 
protect body cells from damage caused by harmful free 
radicals. Antioxidants may help reduce the risk of heart 
disease and certain chronic illnesses. The fruit also helps 
maintain hydration because of its high water content. 
During summer, bayberry juice is commonly consumed as a 
refreshing drink to reduce tiredness and thirst. Minerals 
such as potassium and calcium present in bayberry support 
proper body functions. Potassium helps regulate blood 
pressure and supports heart health. Since the fruit contains 
very little fat, it is considered a healthy snack option.

Medicinal Importance of Bayberry
Bayberry has been used as a traditional medicine for many 
years. Ancient healers believed that the fruit could aid 

BAYBERRY: THE HIDDEN 

TREASURE FRUIT
Mageshwari. D, Nimisha Sharma, 

R M Sharma, Damini Singh and Abeer Ali 
Division of Fruits and Horticultural Technology
Indian Agricultural Research Institute, New Delhi
Email: magesh.iari@gmail.com

Bayberry is a small with central 

stone, juicy and attractive fruit 

known for its sweet sour taste,  

and the fruit is usually red, dark 

red or purple in color and 

usually grows on evergreen 

trees. Bayberry is popular in 

several Asian countries and it is 

tropical or subtropical fruit 

because of its refreshing flavor 

and health benefits. Though it is not as common as mango, 

banana or apple, the fruit has gained importance because of 

its nutritional and medicinal value. The scientific name of 

bayberry is . It belongs to the family Myricaceae. Myrica rubra

The fruit is soft, juicy and highly delicate. It is mostly 

consumed fresh, but it is also processed into juice, jam, jelly, 

wine, syrup and candies due to its low shelf life usually less 

than five days. In recent years, people have become more 

interested in natural and healthy a food, which has increased 

the popularity of bayberry.

Origin and History of Bayberry
Bayberry originated in China many thousands of years ago, 
it is also known as Chinese Bayberry T. he fruit has been 
cultivated and consumed in China for more than 2000 years 
based on the historical records. Ancient Chinese people 
considered bayberry to be a valuable fruit because of its 
pleasant taste and medicinal properties. Later, the fruit 
spread to nearby countries such as Japan and other Asian 
regions. In ancient times, bayberry fruits were often used 
during the summer season because they were believed to 
cool the body  reduce thirst  improving digestion and , ,
relieving stomach discomfort. In hilly and subtropical areas 
with favorable environmental conditions, bayberry trees 
were frequently grown. The fruit was characterized as a 
unique fruit consumed by royalty and affluent families in 
various historical accounts. China continues to be the 
world's top producer of bayberries.

Botanical Description of Bayberry
Bayberry is an evergreen tree that grows to medium height 

and the tree has dark green leaves and produces small 

flowers before fruit formation. The fruits are round and 

have a rough outer surface covered with tiny soft 

projections  gives the fruit a unique appearance. The  and it

fruits are green in the early stages. They turn red, dark red, 

or purple as they get older. Fruits that are fully ripe are juicy, 

tender, and fragrant. In the middle of the fruit is a firm seed.
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techniques. Post-harvest spoiling is one of the main issues. 
Due to their high moisture content, the fruits quickly lose 
their freshness. For a brief time, shelf life is extended by 
cold storage and better packing techniques. The fruits are 
readily bruised after long-distance travel, which makes 
transportation challenging. To lower post-harvest losses, 
scientists are developing improved preservation solutions.

Future Scope of Bayberry
Today, people are becoming more health conscious and 
interested in fruits rich in antioxidants and vitamins. 
Because of its nutritional and medicinal value, bayberry has 
good future potential.Researchers are developing improved 
cultivation methods, disease management practices and 
better storage technologies. Scientists are also studying new 
processing methods to increase the commercial value of the 
fruit.With proper awareness, marketing and research 
support, bayberry cultivation may increase in the future. The 
fruit has the potential to become an important crop in health 
food industries and processing sectors.

Conclusion
A valuable and rare fruit with a long history and numerous 
health advantages is the bayberry. The fruit, which is native 
to China, has been grown for generations due to its delicious 
flavor and therapeutic value. Antioxidants, vitamins, and 
minerals found in bayberries are beneficial to human health. 
The fruit has significant nutritional, medicinal, economic, 
and environmental value, but it is not commonly grown 
because of storage issues and certain climate requirements. 
This unusual fruit is now attracting more attention from 
farmers, researchers, and the food industry. Bayberries have 
the potential to grow in popularity in the future with 
improved storage techniques, better production techniques, 
and increased consumer awareness. It is a vital fruit for both 
humans and agriculture because of its many applications, 
nutritious value, and pleasant flavor.

Sources: ICAR publications and Scientific literature 

related to bayberry.

digestion, prevent dehydration, and chill the body in hot 
conditions. The fruit was also used to alleviate stomach 
pain and fatigue.  In some traditional methods, the bark and 
leaves of the bayberry tree were utilized to make herbal 
remedies. Modern scientific investigations indicate that 
bayberry may have antioxidant, antimicrobial, and anti-
inflammatory properties. Researchers are investigating the 
fruit's potential function in preventing cell damage and 
increasing general health. Although further research is 
needed, bayberry is regarded as a valuable therapeutic fruit 
in traditional systems.

Economic Importance of Bayberry
Farmers can make an excellent living growing bayberries. Due 
to their distinct flavor and nutritional content, the fruits are 
highly valued in local markets. Both processed goods and 
fresh fruits can be sold by farmers. Juice, jam, jelly, candies, 
syrup, and wine are all frequently made from bayberries. The 
fruit's commercial significance is increased by these items. 
Processing and marketing bayberry goods also helps small 
food businesses. Rural residents can find work through 
cultivation and processing. The demand for bayberry 
products may grow in the future as consumers become more 
interested in eating healthier.

Environmental Importance of Bayberry
Bayberry trees provide several environmental benefits. 
Since they are evergreen trees, they help maintain greenery 
throughout the year. The trees improve the beauty of 
landscapes and contribute to environmental stability.

The root system of bayberry helps prevent soil erosion, 
especially in hilly areas. The trees also provide habitat and 
food for birds and insects, supporting biodiversity and 
ecological balance.

Harvesting and Post-Harvest Problems
During the ripening period, bayberry fruits are carefully 
plucked. The fruits are readily harmed by hard handling 
because they are delicate and tender. To preserve quality, 
farmers must employ appropriate harvesting and packing 

https://www.jagranjosh.com/general-knowledge/world-vegan-day-1572595524-1
https://www.jagranjosh.com/general-knowledge/world-vegan-day-1572595524-1

	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6
	Page 7
	Page 8
	Page 9
	Page 10
	Page 11
	Page 12
	Page 13
	Page 14
	Page 15
	Page 16
	Page 17
	Page 18
	Page 19
	Page 20

