International Journal of Advance and Applied Research
www.ijaar.co.in

ISSN -2347-7075

Peer Reviewed

Vol. 7 No. 14

Impact Factor - 8.141
Bi-Monthly

January - February - 2026

The Hidden Threat: How Plastic Pollution Is Affecting Soil Fertility

Shrikant B. Bhosale!, Archana R. Mukhedkar?, Sheela Y. Shinde?

1 4ssistant Professor, Department of Botany, S. M. Dnyandeo Mohekar Mahavidyalaya Kallamb,
Dist. Dharashiv, Maharashtra
2 Assistant Professor and Head, Department of Botany, S.M. Dnyandeo Mohekar Mahavidyalaya
Kallamb, Dist. Dharashiv, Maharashtra
3Assistant Professor, Department of Botany, Late Shankarrao Gutte Gramin Arts, Commerce and Science
College, Dharmapuri Tq. Parli Dist-Beed, Maharashtra
Corresponding Author — Archana R. Mukhedkar
DOI - 10.5281/zenodo.19724217

Abstract:

Plastic products for plant protection and cultivation increase agricultural yields, enhance food
quality, reduce water use globally, and lessen environmental effect. Furthermore, plastic pollution is an
important ecological concern because it has recently had a significant impact on soil, water, and
vegetation. Both biotic and abiotic transport occur after plastic fragmentation in the soil. By plowing the
ground and subjecting the plastic shards to water, wind, and UV light, for instance, a farmer can induce the
plastic to break up into smaller pieces. The public is interested in the particles that they store in their root
systems from the soil ecology. When vertebrates and macro, meso, and micro-invertebrates ingest and carry
microplastics, MP transport takes place. The presence of plastic waste in the soil ecosystem is concerning
because it can accumulate in plants cultivated in contaminated soils and affect consumers by directly
entering the food supply chain. Plastic contamination in agriculture has a detrimental effect on soil ecology
and plant growth. The public is interested in learning more about how plastic particles affect biomass
quality and plant growth, as well as whether plants may absorb plastic particles from the soil environment

and store them in their root systems.

Keywords: Plastic, Agriculture, Soil, Microplastic, Plant, Pollution.

Introduction:

The world's population will increase from
7 billion in 2010 to 10 billion by 2050. It is
anticipated that worldwide crop production would
have grown by 50% from 2010 levels by 2050.
To support population growth significantly faster
than has been seen in recent decades, an annual
growth rate in crop production will be required.
Nonetheless, there is an increasing public push to
use fewer of the few resources needed to provide
food globally. The COVID-19 virus brought in
unanticipated adverse global conditions, which
further sped up progress. Throughout the
epidemic, the primary areas affected globally

were the economy, agriculture, human health, and
food security (Collins et al.,2022). Food supplies
were unexpectedly moved to homes during the
COVID-19 pandemic as a result of social
distancing  regulations.  Furthermore, food
insecurity is a problem that is difficult to address
on a worldwide scale. It has a major influence on
public health challenges related to common,
expensive, and avoidable chronic illnesses
including diabetes, heart disease, and mental
health disorders since it cannot be described,
restricted, or categorized by location or by a
particular grouping. Agriculture benefits societies

all around the world in a number of ways,
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including by providing food, creating jobs,
supplying raw materials for various industries,
and promoting strong economies through
international commerce.

One of the most effective means of
eradicating severe poverty and advancing the
economy, its growth has a favorable correlation
with food security. The agricultural sector's
expansion depends on and is susceptible to
regional weather fluctuations. It is extremely
reliant on soil, water, and other natural resources
that can be influenced by climate conditions
because of its global distribution across many
temperate zones and elevations. Therefore,
uncertain climate change scenarios can negatively
impact agricultural productivity and generate
significant concerns regarding the global food
supply's security. Research suggests that in order
to adapt to climate change and produce food in a
sustainable manner, the world should adopt
alternative methods of growing food. Also,
several research studies have been validated and
provide evidence for adopting modern farming
methods to cope with the effects of climate
change (Sharma et al., 2022). Contemporary
agricultural methods can improve soil health,
reduce water consumption, increase water
productivity, and produce more with less
pollution and less input. The use of plastic
agriculture is not new. Because of their
affordability, adaptability, and durability, plastic
items have been essential to many farming
methods during the past few decades. To control
soil temperature, stop weed development, and
maintain moisture, thin plastic sheets are laid over
the soil. Crops like pepper, tomatoes, and
strawberries are frequently grown using these
sheets. In addition, a variety of plastic items,
including pots and containers, are utilized to raise
seedlings throughout the nursery stage. The
increase of plastic garbage has also been caused
by the extensive usage of plastic containers for

pesticides and fertilizers. They are advantageous
in the short term since their use greatly boosts
water production, but it jeopardizes long-term
food security (Chen et al., 2021).

Micro and Nano-Plastic Particles:

"Material that can be easily shaped,
formed, and molded by providing heat and
pressure" is what the word "plastic" originally
meant. It has just lately come to refer to a class of
materials known as synthetic polymers. A lengthy
chain of repeated smaller or bigger molecules
(monomers) joined in subunits is called a
polymer, which translates to "of many parts."
Plastics are often made from both natural and
synthetic polymers. Natural polymers (such silk,
cellulose, muscle fiber, rubber, hair, and DNA)
are not the same as synthetic polymers. Natural
gas, coal, and oil are among the raw materials
used in their production. Plastic waste comes in a
variety of sizes, shapes, colors, and densities, and
each one is essential to its bioavailability and
breakdown. A global increase in the rate of plastic
pollution has made microplastics (MPs) and nano
plastics (NPs) a concern that is negatively
impacting the Earth's biota and environment as a
whole. According to Nguyen et al. (2019), MPs
and NPs are solid, insoluble plastic particles.
Additionally, MPs can be categorized as primary
or secondary particles based on their origin. The
weathering and degradation of huge plastic
leftovers in open fields due to a variety of climate
events, such as solar exposure, waves, thermal
oxidation, and others. Primary MPs, on the other
hand, are intentionally created by industries for
profit. Research indicates that the continuous
degradation of primary and secondary plastic
particles may lead to significant alterations in
their physical attributes, such as their density,
size, shape, color, surface morphology, and
crystallinity. Their physical and chemical
properties, as well as those of other natural life

2



I[JAAR

Vol. 7 No. 14

ISSN - 2347-7075

forms, may be affected by these changes.
Numerous natural settings, including as soil,
water, air, marine life, salt, beer, and more,
include MPs. Recent studies have shown that they
are present in plastic drinking water bottles. After
entering living bodies, the MPs can alter the
immune system or cause a variety of clinical
disorders and outcomes. Future challenges could
occur from the fragmentation of MPs into
different smaller sizes, shapes, and components or
from the advent of nanotechnologies, which
include producing nano or micron-sized

polymeric materials.

Plastic's Journey into the Soil:

Plastics are likely to travel through the
soil surface via sediment and hydrological
transport channels, which are impacted by
topography, surface morphology, land use, and
other factors, as a result of runoff and water
erosion. Hortonian, or infiltration excess overland
flow, occurs when the intensity of the rainfall
exceeds the soil's ability to absorb it, and
saturation excess overland flow occurs when the
soil is saturated with water and cannot hold on to
more rainfall. These are the two main processes
that produce runoff. Plastics may indirectly affect
runoff production and erosion by changing the
properties of the soil that affect erodibility and
runoff generation, such as aggregate stability,
hydrophobicity, water storage capacity, and
infiltration capability. Wind erosion may carry
light polymers through soil systems and
ultimately into rivers and streams. Plastic
particles are easily carried by the wind and enter
the atmosphere, lowering the quality of the air we
breathe, particularly in places that are vulnerable
to wind erosion. Soils will be more susceptible to
wind erosion due to the increased aridity that
climate change will bring to many parts of the
world. The way that microplastics are carried by
soil organisms is greatly influenced by both the

size of the microplastics and the species that
come into touch with them. MP transfer will be
easier for little species than for larger or more
developed creatures, and small particles are easier

to move or carry than larger ones.

Plastic Pollution Impact on Soil Fertility:
Physical Impact on Soil Structure:

The texture of the soil is one of the most
obvious effects of plastic contamination.
Increased surface runoff and soil erosion may
result from the soil's diminished capacity to hold
water when plastics are present. After crops are
harvested, plastic mulches can form a barrier that
keeps water from penetrating, leaving the soil dry
and unsuitable for plant roots. Retention problems
can be especially harmful in regions that are
prone to drought and water scarcity. The impact
of plastic pollution on soil texture is among its
most obvious effects. Increased surface runoff
and soil erosion may result from the soil's
diminished capacity to hold water when plastics
are present. After crops are harvested, plastic
mulches can form a barrier that keeps water from
penetrating, leaving the soil dry and unsuitable
for plant roots. In places where water scarcity is
already a major concern, this problem of water
retention can be especially harmful.

Chemical Contamination of Soil:

BPA, Styrene, and phthalates are among
the chemicals used to make plastics, particularly
those used to package insecticides and fertilizers.
These substances have the ability to seep into the
soil, changing its chemical makeup and possibly
impairing plant development. Plastics can also
include heavy metals like lead, cadmium, and
chromium, particularly in items that are recycled
or improperly disposed of. These harmful
compounds can contaminate crops and make their
way into the food chain while remaining in the
soil for years. According to a study by Johansen
et al. (2024), fertilization, agricultural inputs like
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mulching, irrigation, paint peeling from farm
equipment, and air deposition all affect the
number of MPs and NPs in soil. The maximum
concentrations of MP and NP in soil are 5.3 x 105
particles/kg dry-weight soil or 0.224 g plastic/kg
dry-weight soil. In a three-year study, Zhao et al.
(2024) employed three distinct plastic sizes—0.4
x 0.4 cm2 (small), 4 x 4 cm2 (medium), and 10 %
10 cm2—to determine the effect of landfill plastic
trash on maize crop productivity. The
experimental results showed that, in comparison
to the control treatment, medium-sized plastic
residues significantly decreased crop output. This
study suggests that as plastics of all sizes and
types progressively break down, soil health may
suffer. Ultimately, plastic trash might negatively
affect the sustainability of agricultural produce. It
can alter a wide range of physical and chemical
properties of the soil, including bulk density,
water-holding capacity, soil structure, and the
flow of plastic particles into groundwater
aquifers. The experimental results showed that, in
comparison to the control treatment, medium-
sized plastic residues significantly decreased crop
output. This study suggests that as plastics of all
sizes and types progressively break down, soil
health may suffer. Ultimately, plastic trash might
negatively affect the sustainability of agricultural
produce.

Disruption of Soil Microbial Communities:

Soil microorganisms such as fungi,
bacteria, and earthworms are crucial for the
decomposition of organic matter, nutrient cycling,
and soil structure maintenance. The microbial
equilibrium may be altered by toxic compounds
generated during the degradation of polymers.
According to certain studies, the presence of
microplastics in the soil may result in a decrease
in the number of beneficial microbes like
nitrogen-fixing bacteria and microbial diversity.

The loss of these bacteria can lead to a reduction

in soil production since they are crucial for
preserving soil fertility.
Decreased Soil Aeration:

The buildup of plastic particles in the soil
may also have an impact on the aeration of the
soil. The amount of oxygen available to plant
roots and other soil organisms is decreased when
plastic particles build up and clog soil pores. This
can result in reduced nutrient uptake and root rot,
which hinder plant growth and lower agricultural
yield.

Conclusion:

Plastic pollution is a serious problem for
the ecosystem and is harming Earth's biological
variety in addition to climate change. Plastics are
playing an increasingly significant role in
agricultural culture in order to achieve sustainable
goals. Despite the fact that the use of plastics has
improved agricultural productivity generally,
several visible and invisible problems have arisen
as a result. Plastics are hazardous to plants,
irrigation water, agricultural soils, and the
environment due to their accumulation and poorly

managed recycling operations.
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Fig.1: Effect of Microplastic on Soil Properties
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Fig.2: Sources of Plastic particles and its
Impact on Soil
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Abstract:

Surgana Tahsil of Nasik District, Maharashtra, is a forest-rich tribal region possessing significant
medicinal plant diversity. The present study aims to assess the biodiversity status and conservation needs of
medicinal plant species in this ecologically sensitive area. Field surveys were conducted in selected forest
patches and tribal villages using quadrate sampling, transect walks, and interviews with local healers.

The study documented approximately 45—60 medicinal plant species, including several rare and
threatened taxa. Notable species recorded during the survey include Rauvolfia serpentina, Gloriosa
superba, Chlorophytum borivilianum, Ceropegia vincifolia, and Oroxylum indicum. These species are
facing population decline due to overharvesting, habitat degradation, forest fires, grazing pressure, and
increasing anthropogenic activities.

The conservation assessment indicates that while common medicinal plants remain moderately
abundant, rare species require immediate protection measures. Strategies such as in situ conservation, ex
situ cultivation, community participation, awareness programs, and sustainable harvesting protocols are
essential for maintaining ecological balance. Proper scientific documentation and conservation planning
are crucial to safeguard the medicinal plant wealth of Surgana Tahsil for sustainable utilization and future
pharmacological research.

Keywords: Medicinal Biodiversity, Rare Species, Conservation, Ethnobotany, Surgana Tahsil,
Sustainable Use.

Introduction:

Medicinal plants constitute an important
component of forest biodiversity and play a vital
role in traditional as well as modern healthcare
systems. India, recognized as one of the world’s
mega-biodiversity countries, harbors a rich
diversity of medicinal flora distributed across
varied ecological regions. Forest-dominated tribal
areas are particularly significant reservoirs of
ethnomedicinal knowledge and plant resources.

Surgana Tahsil of Nasik District,

Mabharashtra, is characterized by hilly terrain,

semi-evergreen to dry deciduous forests, and
substantial tribal population. The region supports
a wide range of medicinal plant species, including
rare and threatened taxa such as Rauvolfia
serpentina, Gloriosa superba, Chlorophytum
borivilianum, and Oroxylum indicum. These
species are widely used by indigenous
communities for the treatment of various ailments
including fever, snakebite, inflammation,
reproductive disorders, and respiratory problems.

However,

increasing  anthropogenic

pressures such as deforestation, overharvesting,
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habitat fragmentation, grazing, and forest fires
have led to a decline in natural populations of
several medicinal plants. Lack of systematic
conservation measures further threatens their
sustainability. Therefore, assessing  the
biodiversity status and conservation needs of
medicinal plant species in Surgana Tahsil is
essential for sustainable utilization, ecological
balance, and preservation of traditional
knowledge systems.

focuses  on

The  present  study

documenting medicinal plant diversity and
evaluating conservation priorities to ensure long-
term protection of this valuable biological

heritage.

Methodology:

The present study was conducted to assess
the biodiversity and conservation status of
medicinal plant species in Surgana Tahsil, Nasik
District, Maharashtra.

1. Study Area Survey: Field surveys were
carried out in selected forest patches and tribal
villages of Surgana Tahsil during different
seasons to record maximum plant diversity.

2. Field Exploration: Transect walks and quadrat

sampling methods were used to assess species

distribution and abundance. Plants were observed
in their natural habitats such as forest areas, hill
slopes, and agricultural boundaries.

3. Data Collection: Information on medicinal
uses was collected through interviews with tribal
healers (Vaidus), elders, and local inhabitants.
Data recorded included scientific name, local
name, family, habit, plant part used, and
medicinal application.

4. Plant Identification: Collected specimens
were identified using regional floras and standard
botanical literature. Rare and threatened species
such as Rauvolfia serpentina, Gloriosa superba,
and Chlorophytum borivilianum were carefully
documented.

5. Conservation Assessment: Species abundance
and distribution patterns were analyzed. Threat
factors such as

overharvesting,  grazing,

deforestation, and habitat degradation were
recorded. Conservation needs were evaluated
based on field observations and local availability
status.

6. Documentation: Photographic records were
and data were

maintained, systematically

compiled for further analysis and interpretation.

Rare Medicinal Plants of Surgana Tahsil (Nashik District):

Sr. Botanical Name Local Name | Habit IUCN Reason for Local Rarity
No. Category*
1 Aspidopterys cordata Makadvel Climber NE Habitat disturbance
2 Withania somnifera Ashwagandha | Shrub LC Overharvesting of roots
3 Hugonia mystax Katesavarvel | Shrub NE Restricted dry forest
margins
4 Terminalia arjuna Arjun Tree LC Bark extraction pressure
5 Chlorophytum Safed Musli | Herb EN Commercial
borivilianum overexploitation
6 Gloriosa superba Kalalavi Climber LC Collection of tubers
7 Rauvolfia serpentina Sarpagandha | Shrub EN Root extraction for trade
8 Asparagus racemosus Shatavari Climber LC Overharvesting
9 Hemidesmus indicus Anantmul Climber LC Root collection pressure
10 Decalepis hamiltonii Nannari Climber EN Excessive root harvesting
11 Pterocarpus marsupium | Bija Tree NT Timber exploitation
12 Boswellia serrata Salai Tree NT Resin extraction
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13 Oroxylum indicum Tetu Tree LC Bark and pod collection
14 Stereospermum Padal Tree LC Habitat degradation
suaveolens
15 Celastrus paniculatus Malkangni Climber LC Seed collection
16 Tinospora cordifolia Gulvel Climber LC Overharvesting
17 Holarrhena pubescens Kuda Tree LC Bark extraction
18 Ailanthus excelsa Maharukh Tree LC Habitat loss
19 Gymnema sylvestre Gudmar Climber LC Overcollection
20 Curculigo orchioides Kali Musli Herb EN Commercial exploitation
Result: abundant, several economically important taxa

The present investigation documented
approximately 45-60 medicinal plant species
from forest patches and tribal villages of Surgana
Tahsil, Nashik District. The vegetation comprises
herbs, shrubs, climbers, and trees belonging to
diverse families such as Fabaceae, Apocynaceae,
Liliaceae (Asparagaceae), Combretaceae, and
Euphorbiaceae.

Several species of high medicinal and

conservation value were recorded, including
Rauvolfia serpentina, Gloriosa superba,
Chlorophytum borivilianum, Oroxylum

indicum, and Curculigo orchioides. Among the
20 rare medicinal plants analyzed, 5 species fall
under Endangered (EN) category, 2 under Near
Threatened (NT), several under Least Concern
(LC) globally but showing local decline, and
some remain Not Evaluated (NE).
The major threat factors identified during field
assessment include:

e Overharvesting of roots, bark, and tubers

o Forest fires and habitat degradation

o QGrazing pressure

o Commercial exploitation

e Increasing anthropogenic disturbances

Rare species such as Decalepis

hamiltonii and Pterocarpus marsupium showed
restricted distribution and reduced population
density in surveyed quadrats. Climbers and

tuberous species were found to be more
vulnerable due to destructive harvesting practices.
Overall, the study indicates that while

common medicinal plants remain moderately

are under significant ecological stress and require

priority conservation attention.

Conclusion:

The biodiversity assessment reveals that
Surgana Tahsil possesses rich medicinal plant
diversity, but several rare and commercially
valuable species are experiencing local population
decline due to unsustainable exploitation and
habitat disturbance.

The study emphasizes the urgent need for:
e In situ conservation through protection
of forest habitats
o Ex situ cultivation of endangered species
in nurseries and herbal gardens
e Community participation involving

tribal healers and local stakeholders

e Awareness programs on sustainable
harvesting techniques

o Scientific monitoring and

documentation for long-term
conservation planning

Sustainable utilization strategies

combined with traditional knowledge

preservation can ensure ecological balance and
safeguard the medicinal plant wealth of Surgana
Tahsil for future generations and pharmacological

research.
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Abstract:

Antimicrobial resistance (AMR) has emerged as one of the most serious threats to global public
health, compromising the effectiveness of existing therapeutic options and increasing morbidity, mortality,
and healthcare costs. Rapid and accurate detection of resistant pathogens is critical for guiding targeted
treatment and limiting the unnecessary use of broad-spectrum antibiotics. Traditional culture-based
antimicrobial susceptibility testing remains reliable but is constrained by lengthy processing times, which
often delay clinical decision-making. Recent progress in molecular diagnostics has transformed the
landscape of infectious disease detection. Technologies such as CRISPR-enabled biosensing, portable long-
read sequencing platforms, and high-throughput metagenomic analysis combined with artificial intelligence
now allow direct identification of pathogens and resistance determinants from clinical samples within a
significantly reduced timeframe. These culture-independent approaches support timely precision therapy,
strengthen hospital infection control, and enhance real-time resistance surveillance. As healthcare systems
move toward data-driven clinical management in 2026, the integration of next-generation molecular
diagnostics into routine practice will play a pivotal role in improving antimicrobial stewardship and
mitigating the growing burden of AMR.

Keywords: Antimicrobial Resistance; Molecular Diagnostics; CRISPR; Nanopore Sequencing;
Metagenomics; Precision Therapy.

Introduction:

Antimicrobial resistance (AMR) threatens

modern  medicine by  undermining  the
effectiveness of antibiotics used to treat bacterial
infections. A major contributor to this crisis is the
diagnostic delay, defined as the time between
patient presentation and the availability of
pathogen-specific susceptibility data. During this
period, clinicians often rely on empirical broad-
spectrum antibiotics, which increase selective
pressure and accelerate resistance evolution.

In recent years, diagnostic priorities have
shifted from simple pathogen identification to
comprehensive resistome profiling—the detection

of all antimicrobial resistance genes present in a

clinical sample. Molecular diagnostics (MDx)
now enable rapid nucleic acid detection and
sequencing directly from patient specimens,
reducing diagnostic time from days to hours.
These advances support precision antimicrobial
therapy, improve patient outcomes, and reduce

unnecessary antibiotic exposure.

Emerging Technological Pillars:
1. CRISPR-Cas Systems: Precision Molecular
Detection:

CRISPR-based diagnostics such as
SHERLOCK (Casl3) and DETECTR (Casl2)
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represent a new class of rapid, highly specific
nucleic acid detection tools.
Mechanism:

CRISPR-based diagnostic systems have
emerged as a rapid and highly sensitive approach
for the detection of antimicrobial resistance
(AMR) genes. These assays utilize programmable
guide RNA (gRNA) to direct CRISPR-associated
nucleases such as Cas12 or Casl3 toward specific
resistance  determinants, including blaNDM,
mecA, and mcr-1. Upon recognition of the target
nucleic acid sequence, the activated Cas enzyme
exhibits collateral cleavage activity, which
nonspecifically cuts nearby labeled reporter
molecules. This reaction generates a detectable
signal in the form of fluorescence or a visual band

on a lateral-flow strip. CRISPR diagnostics offer

Paper-Based CRISPR-Cas Platforms
For Diseases Diggnosis

sensitivity comparable to polymerase chain
reaction (PCR) while significantly reducing
turnaround time to approximately 30—60 minutes.
In addition, these assays operate under isothermal
conditions and require minimal laboratory
infrastructure, making them suitable for point-of-
care (POC) applications. Recent advancements
have led to the development of portable and
paper-based CRISPR platforms that integrate
sample preparation and detection into compact
formats. As of 2026, several of these systems are
undergoing clinical evaluation, particularly in
low-resource settings, where decentralized and
rapid detection of resistance genes can support
timely treatment decisions and strengthen

antimicrobial stewardship programs.

Flowchart Diagram:
Workflow of CRISPR-Based AMR Detection:

Sample Collection
|
Nucleic Acid Extraction

l
Target Amplification (optional isothermal method: RPA/LAMP)

l
CRISPR Reaction Setup

Cas12/Casl3 enzyme
Guide BNA (specific to hlaNDM/mecA/mer-1)
Reporter molecule

l
Target Recognition and Cas Activation

l
Collateral Cleavage of Reporter

|
Signal Detection
Fluorescence reader OR

Lateral-flow strip

l
Interpretation: Presence/Ahsence of AMR Gene

2. Real-Time Nanopore Sequencing:

Nanopore sequencing is an advanced
third-generation sequencing technology that
enables real-time analysis of nucleic acids
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without the need for amplification or complex
laboratory infrastructure. The method works by
passing single-stranded DNA or RNA molecules
through a biological nanopore embedded in a
membrane. As nucleotides move through the
pore, they produce characteristic changes in
electrical current, which are interpreted to
determine the sequence. Platforms such as the
portable Oxford Nanopore MinlON allow
continuous data generation and immediate
analysis, making rapid pathogen identification
possible.

Key Features:

e Rapid pathogen detection: Preliminary
identification of pathogens and major
resistance genes can be achieved within 15—
30 minutes of sequencing initiation.

e Long-read capability: Nanopore sequencing
produces long reads (several kilobases),
enabling the detection of complete
resistance gene cassettes, integrons, and
genomic rearrangements.

e Plasmid and mobile element analysis: Long
reads allow accurate determination of
whether resistance genes are located on
plasmids, transposons, or chromosomal
DNA.

e Detection of mixed infections:
Metagenomic nanopore sequencing can
identify multiple pathogens and their
resistance profiles directly from clinical
samples.

e Real-time data streaming: Sequencing
results are analyzed as they are generated,
enabling rapid clinical decision-making.

Clinical Significance:

The ability to identify the genetic context
of resistance genes is critical for understanding
their transmission potential. When resistance
determinants are located on mobile genetic

elements, such as plasmids, the risk of horizontal

gene transfer between bacterial species increases.
This information helps clinicians and infection
control teams assess outbreak risk, implement
targeted isolation measures, and guide appropriate
antimicrobial therapy. In hospital settings, real-
time nanopore sequencing supports rapid
outbreak investigation, surveillance of multidrug-
resistant  organisms, and monitoring  of
transmission pathways. Its portability and rapid
turnaround also make it valuable for public health
surveillance and field-based pathogen monitoring,
especially during emerging infectious disease
events.

Current Limitations and Future Outlook:

Although nanopore sequencing offers
rapid and comprehensive genomic insights,
challenges include relatively higher error rates
compared to short-read sequencing, the need for
optimized  bioinformatics  pipelines, and
standardized  clinical ~workflows.  Ongoing
improvements in sequencing chemistry, base-
calling accuracy, and automated analysis tools are
enhancing its reliability for routine -clinical
microbiology and AMR surveillance infection
control and public health surveillance.

3. Al-Integrated Metagenomics:

Metagenomic next-generation sequencing
(mNGS) is a culture-independent approach that
enables comprehensive and unbiased detection of
all microbial DNA or RNA present in a clinical or
environmental sample. Unlike targeted molecular
tests, mNGS can simultaneously identify bacteria,
viruses, fungi, and parasites along with their
antimicrobial resistance (AMR) determinants.
This approach is particularly wuseful for
diagnosing complex, polymicrobial, or unknown
infections. However, mNGS generates massive
datasets, and interpreting clinically relevant
information—especially  distinguishing  true
pathogens and predicting resistance phenotypes—

remains a major challenge.
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Role of Artificial Intelligence (Al):
Artificial
learning (ML)

integrated into mNGS workflows to improve

intelligence and machine

techniques are increasingly

speed, accuracy, and clinical utility.

Prediction of phenotypic resistance:
Machine learning models analyze genetic
mutations, resistance genes, and sequence

patterns to predict whether a microorganism will
be resistant or susceptible to specific antibiotics,
helping bridge the genotype—phenotype gap.

Deep learning approaches: Convolutional
neural networks (CNNs) and other deep learning
architectures can recognize complex sequence
features and classify resistance patterns based on
large genomic datasets.

Automated bioinformatics pipelines: Al-
driven systems automate sequence filtering, host
DNA removal, taxonomic classification, and
resistance gene identification, significantly
reducing analysis time and minimizing human
error.

Clinical decision support: Integrated platforms
generate interpretable reports that assist clinicians

in selecting appropriate antimicrobial therapy.

Yy
of results: SILVANGS, QIIME

Performance and Clinical Impact:

Recent Al-assisted mNGS models have
demonstrated greater than 90-95% accuracy in
predicting clinically relevant antimicrobial
resistance for several major pathogens. These
systems enable faster turnaround times compared
to traditional culture-based susceptibility testing
and support early targeted therapy. Al-integrated
metagenomics is particularly valuable in critical
outbreak

care settings, investigations, and

surveillance of emerging multidrug-resistant
organisms. By improving the interpretation of
complex sequencing data, this technology
enhances antimicrobial stewardship and supports

precision infectious disease management.

Comparative Analysis of Diagnostic Speed:

Microorganisms in the presence of
antibiotics, providing direct phenotypic resistance
profiles. However, it requires bacterial isolation
and incubation, resulting in a turnaround time of
48-72 hours or

organisms. The delay may lead to empirical

longer for slow-growing

broad-spectrum antibiotic use, increasing the risk

of resistance development.
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PCR-Based Assays:

Polymerase chain reaction (PCR) enables
rapid detection of specific resistance genes
through targeted amplification. Results are
typically available within 4—6 hours, significantly
faster than culture. PCR is highly sensitive and
specific but can detect only known resistance
genes included in the assay panel. Its
multiplexing capacity is limited, and it does not
provide information on novel or unexpected
resistance mechanisms or actual phenotypic
expression.

CRISPR-Based Diagnostics:

CRISPR-based systems use guide RNA-
directed Cas enzymes to identify specific
resistance genes with high sensitivity and
specificity. Detection occurs within 30—60
minutes, making it suitable for point-of-care
applications. These assays require minimal
equipment and can produce fluorescence or
lateral-flow readouts. However, similar to PCR,
CRISPR diagnostics are target-specific and
cannot provide comprehensive  resistance
profiling.

Nanopore Sequencing:

Nanopore sequencing is a real-time, long-
read sequencing technology capable of
identifying pathogens and their entire resistome
within 1-6 hours. Long reads allow detection of
full resistance gene cassettes, plasmids, and
mobile genetic elements, providing insights into
transmission potential. Despite its comprehensive
nature, the method requires specialized
bioinformatics analysis, trained personnel, and
standardized workflows for routine clinical use.
Al-Integrated Metagenomics:

Al-assisted metagenomic sequencing
combines unbiased detection of microbial
genomes with machine learning-based prediction
of phenotypic resistance. This approach can
identify pathogens, resistance genes, and infer
susceptibility patterns within 6—12 hours. It is

particularly useful for complex or polymicrobial
infections. However, high cost, computational
demands, and large data complexity currently

limit widespread clinical implementation.

Cost and data complexity:
Clinical and Public Health Applications:
1. Precision Antimicrobial Therapy:

Rapid resistome profiling has emerged as
a transformative approach in the clinical
management of infectious diseases by enabling
comprehensive  detection of  antimicrobial
resistance (AMR) determinants directly from
patient samples. Advanced technologies such as
real-time sequencing, multiplex molecular assays,
and metagenomic next-generation sequencing
(mNGS) allow identification of pathogens and
their resistance genes within hours, significantly
reducing the diagnostic delay associated with
conventional culture-based methods.

One of the primary clinical advantages of
rapid resistome analysis is the ability to initiate
targeted antimicrobial therapy at an early stage. In
many clinical settings, empirical broad-spectrum
antibiotics are started while awaiting laboratory
results, which typically take 48—72 hours. Rapid
genomic diagnostics provide resistance profiles
within a few hours, allowing clinicians to select
the most effective and narrow-spectrum
treatment. Early optimization of therapy is
particularly critical in life-threatening conditions
such as sepsis, bloodstream infections, and
ventilator-associated pneumonia, where delays in
appropriate  treatment are associated with
increased mortality.

Rapid  resistance detection  also
contributes to the reduction of unnecessary broad-
spectrum antibiotic use. By guiding precise
therapy, these technologies support antimicrobial
stewardship programs and help minimize
selective pressure that drives the emergence and
spread of resistant organisms. In addition,
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limiting inappropriate antibiotic exposure reduces
the risk of adverse drug reactions, secondary
infections, and healthcare costs. Clinical studies
have demonstrated that early targeted treatment
improves patient survival, shortens hospital stays,
and enhances overall treatment outcomes.

Beyond individual patient care, next-
generation diagnostics play a critical role in
infection control and hospital surveillance.
Whole-genome sequencing (WGS) and real-time
sequencing platforms enable high-resolution
analysis of pathogen genomes, allowing early
detection of outbreaks caused by multidrug-
Rapid

genetically related strains helps infection control

resistant organisms. identification of
teams implement timely interventions such as

patient  isolation, contact tracing, and

environmental decontamination, thereby
preventing further transmission within healthcare
facilities.

Another important application is the real-
time monitoring of resistance trends. Continuous

genomic surveillance allows hospitals and public

health authorities to track the emergence of new
resistance mechanisms, high-risk clones, and
This

development of

changes in local resistance patterns.

the

evidence-based antibiotic

information  supports

policies, empirical
treatment guidelines, and infection prevention
strategies tailored to local epidemiology.
Furthermore, next-generation sequencing
enables genomic epidemiology of hospital-
acquired infections. Detailed genetic analysis can
distinguish between community-acquired and
nosocomial infections and identify transmission
pathways within hospital settings. The ability to
determine whether resistance genes are located on
plasmids or other mobile genetic elements also
provides insight into the risk of horizontal gene
transfer and the potential for rapid dissemination
among bacterial populations. Such information is
essential for controlling high-priority pathogens,
including methicillin-resistant ~ Staphylococcus
(MRSA),
(CRE),

resistant Acinetobacter baumannii.

aureus carbapenem-resistant

Enterobacteriaceae and multidrug-

Environment

A &

. Human — Atilsiat =
LEi ®  Health — Health LC;
3. Low-Resource Settings: where limited laboratory capacity, delayed

The global
resistance (AMR) 1is disproportionately high in

burden of antimicrobial diagnostics, and widespread empirical antibiotic

use contribute to the emergence and spread of
low-

and middle-income countries (LMICs), resistant pathogens. Recent advances in portable
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molecular technologies, including CRISPR-based
assays and handheld nanopore sequencing
platforms, offer promising solutions for
strengthening diagnostic capacity and
surveillance in resource-limited settings.

Portable CRISPR diagnostics enable rapid
detection of specific resistance genes using
isothermal reactions and simple visual readouts,
such as lateral-flow strips. These systems require
minimal equipment, limited power supply, and
basic technical training, making them suitable for
decentralized testing at primary healthcare centers
and district hospitals. Similarly, compact
nanopore sequencing devices allow real-time
genomic analysis using laptop-based workflows,
eliminating the need for Ilarge, centralized
sequencing facilities. The portability and rapid
turnaround time of these technologies reduce
delays associated with sample transport and
enable timely clinical decision-making.

Decentralized deployment of next-
generation diagnostics also enhances AMR
surveillance in developing regions. Real-time
identification of resistance determinants and high-
risk clones supports early detection of outbreaks
and emerging resistance mechanisms. Integration
of genomic data into national and international
surveillance networks, such as the World Health
Organization’s Global Antimicrobial Resistance
and Use Surveillance System (GLASS), improves
situational awareness and informs public health
interventions. Strengthening diagnostic access at
peripheral healthcare levels is therefore critical
for controlling the spread of multidrug-resistant
organisms.

Despite their significant potential, several
challenges limit the widespread clinical
implementation of advanced genomic diagnostics.
Cost and infrastructure requirements remain
major barriers, as sequencing platforms, reagents,
and data storage systems involve substantial

initial investment. In addition, reliable electricity,

internet connectivity, and trained personnel with
expertise in molecular biology and bioinformatics
are necessary for routine operation, which may
not be available in many settings.

Another key limitation is the complexity
of data interpretation. Metagenomic and whole-
genome sequencing generate large volumes of
data that require specialized bioinformatics
pipelines to identify clinically relevant pathogens
and resistance genes. The lack of standardized
analysis workflows, curated reference databases,
and uniform reporting formats can lead to
variability in results and hinder clinical adoption.
Development  of  automated, user-friendly
analytical platforms and standardized clinical
reporting guidelines is essential to improve
usability.

Regulatory and validation challenges also
affect implementation. Many next-generation
diagnostic tools are still undergoing clinical
evaluation, and validation across diverse
pathogens, specimen types, and geographical
regions is limited. Furthermore, the absence of
harmonized global regulatory frameworks slows
approval processes and quality assurance for
clinical use.

An additional scientific challenge is
genotype—phenotype discordance. The presence
of a resistance gene does not always result in
phenotypic resistance, as gene expression,
regulatory mechanisms, and additional mutations
influence clinical outcomes. Consequently,
conventional culture-based antimicrobial
susceptibility testing (AST) remains necessary in
certain cases to confirm functional resistance and
guide therapy.

In summary, portable next-generation
diagnostic technologies have the potential to
transform AMR detection and surveillance in
low-resource settings by enabling decentralized,
rapid, and high-resolution analysis. However,

addressing  challenges related to  cost,
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infrastructure, data interpretation, regulatory
approval, and genotype—phenotype correlation
will be essential for their successful integration
into routine clinical practice and global AMR

control strategies.

Future Directions (2026-2030):

The next decade is expected to witness
significant advancements in  antimicrobial
resistance  (AMR) diagnostics, driven by
innovations in automation, artificial intelligence
(Al), digital health integration, and global data
sharing. These developments aim to transform
AMR management from delayed, laboratory-
based testing to real-time, data-driven clinical
decision-making.

One major focus area is the development
of fully automated sample-to-answer platforms.
Emerging diagnostic systems are being designed
to integrate sample preparation, nucleic acid
extraction, amplification or sequencing, and result
interpretation into a single closed device. Such
automation will minimize manual handling,
reduce contamination risk, and enable rapid
testing with minimal technical expertise. These
platforms are particularly valuable for emergency
settings, intensive care units, and decentralized
healthcare facilities.

Another important direction 1is the
integration of diagnostic outputs with electronic
health records (EHRs) and clinical decision-
support systems (CDSS). Linking rapid resistance
data directly to patient records will allow
automated treatment recommendations based on
local antibiograms, patient history, and clinical
guidelines. Real-time decision support can assist
clinicians in selecting optimal antimicrobial
therapy, improving treatment accuracy while
strengthening antimicrobial stewardship.

The expansion of Al-driven predictive
resistance models is also expected to enhance the
clinical utility of genomic diagnostics. Machine

learning and deep learning algorithms will
increasingly be used to predict phenotypic
resistance from genomic and metagenomic data,
identify emerging resistance mutations, and
forecast resistance trends. As training datasets
grow and algorithms improve, predictive
accuracy and reliability will continue to increase,
helping bridge the genotype—phenotype gap.

At the population level, the establishment
of global genomic AMR surveillance networks
will play a critical role in monitoring the
emergence and spread of resistant pathogens.
Real-time sharing of genomic data across
healthcare institutions, national programs, and
international platforms will enable early detection
of high-risk clones, novel resistance mechanisms,
and cross-border transmission events. Integration
with initiatives such as the WHO Global
Antimicrobial Resistance and Use Surveillance
System (GLASS) will strengthen global
preparedness and response strategies.

Efforts are also underway to achieve cost
reduction and wider accessibility through the
development of portable, battery-operated, and
multiplexed diagnostic technologies. Advances in
microfluidics, paper-based assays, and
miniaturized sequencing platforms are expected
to lower operational costs and expand the use of
advanced diagnostics in low-resource settings.

Overall, the future of AMR management
lies in the convergence of real-time molecular
diagnostics, Al-based analytics, and digital health
ecosystems. The integration of rapid detection
technologies with automated interpretation and
clinical decision support will enable timely
targeted therapy, improve patient outcomes, and
enhance global surveillance. Such a connected
and data-driven approach is essential for effective
control of antimicrobial resistance in the coming

decade.
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Conclusion:

The rapid evolution of antimicrobial
resistance demands a parallel transformation in
diagnostic strategies. Next-generation molecular
diagnostics—including CRISPR-based assays,
real-time nanopore sequencing, and Al-enabled
metagenomics—offer  unprecedented  speed,
accuracy, and comprehensiveness in AMR
detection. In 2026, the transition from culture-
dependent methods to molecular, culture-
independent workflows is no longer optional but
essential for effective antimicrobial stewardship.
Strategic implementation, cost optimization, and
global collaboration will determine the success of

these technologies in mitigating the AMR crisis.
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Abstract:

The active components that give medicinal plants their therapeutic properties are phytochemicals,

which are usually secondary metabolites like alkaloids, steroids, flavonoids, terpenoids, and tannins.
Portions of the therapeutic herbs Caralluma fimbricata and Euphorbia neriifolia were investigated for

secondary metabolites. Different techniques were used to estimate each secondary metabolite, such as the
aluminium chloride colorimetric method for flavonoids, the Folin-Ciocalteu method for phenol, and the
Folin-Denis method for tannin. Euphorbia neriifolia has the highest levels of flavonoids, tannin, and

phenol. Caralluma fimbricata on the other hand, had a lower phenol content. It will be necessary to employ
robust analytical separation and detection techniques like GCMS and HR-LCMS in future studies on

secondary metabolites.

Keywords: Caralluma fimbricata, Folin-Denis, tannin, Euphorbia neriifolia. GCMS and HR-LCMS

Introduction:

The many secondary metabolites of C.
fimbriata, such as steroidal glycosides, alkaloids,
terpenoids,  flavonoids, and tannins, are
responsible for its pharmacological characteristics
(Barthwal R & Mahar R 2024). It is commonly
known to relieve thirst and control obesity in
ethnic groups and has been used historically as a
vegetable (Malladi S et al.2018). The medicinal
properties of Euphorbia neriifolia, including its
antiviral, anticonvulsant, radioprotective, anti-
arthritic, anti-asthmatic, anti-fertility, anti-
diarrheal, and anti-ulcer properties, are well
documented.(M.Hasan et al.2014)

Materials and Methods:

The chosen plant species were collected at
random from different localities of Marathwada
Plant Extraction: Using an electronic blender,
50 g of each of the plants Euphorbia neriifolia and

Caralluma fimbricata were ground into a fine

powder. For efficient extraction, the ground plant
material was subsequently put through a Soxhlet
extraction process in the lab. The filtrates were
saved for additional examination and the resultant
crude extracts were utilised for quantitative
estimation.

Phytochemical studies:

Tannin Content Determination: Folin-Denis
method was used for determination of tannin
content. (Ram and Malhotra, 1993; Sane, 2002)
Materials:

Folin-Denis Reagent, Sodium Carbonate
Solution, Standard Tannic Acid Solution,
Working Standard Solution.

Procedure: 0.5 g of plant material is boiled,
centrifuged, and 1 ml of the extract is reacted
with sodium carbonate and Folin-Denis reagent to
extract and quantify tannin. A tannic acid
standard curve is used to calculate the
concentration after the resultant blue colour is
detected at 700 nm.
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Phenol Content Determination: The Singleton
and Rossi (1965) method was used to measure the
phenol content. Mix the sample and Folin reagent
(1:1), adding 1 ml Na2Co3, and diluting to 10 ml
and incubate for 3 minutes, after 90 minutes in
the dark, measure the absorbance at 650 nm.

Flavonoid Content Determination: The
aluminium chloride colorimetric method was used

Observation tables:

to determine the flavonoid concentration. Total
Flavonoid Content is determined using the
Aluminium Chloride Colorimetric Assay, in
which AICl: forms a coloured complex with
flavonoids that are detected at 430 nm and

quantified against a Rutin standard curve.

Sr. No Plant species Flavonoids Phenols Tannins
1 Euphorbia neriifolia + + +
2 Caralluma fimbricata + + +

Table No.1: Phytochemical Screening of Medicinal Plant

Estimation of

Phenol
Standard O.D of Standard
conc.mg/ml Solution at 760nm
0.1 0.062
0.2 0.087
0.3 0.120
0.4 0.202
0.5 0.285
0.6 0.324
0.7 0.350
0.8 0.370
0.9 0.430
1.0 0.502
Sample O.D at 730 nm
Fuphorbia 2.000
neriifolia
Caralluma 1.246
fimbricata

Estimation of

Tannins

Standard 0.D of Standard
conc.mg/ml Solution at S500nm

0.1 0.004

0.2 0.007

0.3 0.007

0.4 0.008

0.5 0.009

0.6 0.010

0.7 0.012

0.8 0.014

0.9 0.015

1.0 0.016

Sample 0.D at 500 nm
neriolin, 0.129
Gl
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Phytochemical Analysis:

Preliminary screening of Caralluma
fimbricata and FEuphorbia neriifolia using
phytochemicals analysis. Identified the main
phytochemicals, = which  include  phenols,
flavonoids, and tannins. Phenolic compounds
were present in both Euphorbia neriifolia and
Caralluma fimbricata species to differing degrees.
Of these fractions, Euphorbia neriifolia had the
highest phenolic content, with an optical density
at 760 nm that corresponded to 2.000 mg/mL of
catechol equivalent, while Caralluma fimbricata
had 1.246 mg/mL of catechol equivalent.

The tannin content of Euphorbia neriifolia L and
Caralluma fimbricata species was evaluated
spectrophotometrically at 500 nm and represented
as tannic acid equivalents, with values of 0.129
and 0.065 mg/mL, respectively, using the Folin-
Denis method. Phenols oxidise the Folin-Denis
reagent, which is a combination of
phosphotungstic and phosphomolybdic acids, to a
blue tungsten oxide (Snell and Snell, 1937).
Caralluma fimbricata had the lowest tannin
concentration, whilst E. neriifolia had the highest.

The colorimetric method with aluminium
chloride was used to quantify flavonoids.
According to spectrophotometric measurements
at 430 nm, E. neriifolia had a higher flavonoid
content than Caralluma fimbricata, with a content
of 0.458 mg/ml, or 100 mg of rutin, while
Caralluma fimbricata had a lower flavonoid

content of 0.210 mg/ml, or 100 mg of rutin.

Conclusion:
The findings showed that different

concentrations of phenols, flavonoids, and tannins

were found in the chosen species. Of all the
phytochemicals assessed, Euphorbia neriifolia
showed the highest amounts of all secondary
metabolites. Future research should concentrate
on a more thorough examination of secondary
metabolites using cutting-edge methods like
High-Resolution Liquid Chromatography-Mass
(HR-LC-MYS) and Gas
Chromatography-Mass Spectrometry (GC-MS).

Spectrometry
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Abstract:

Pesticide that may remain or in food after they are applied to food crops. The levels of these

residues in foods are often stipulated by regulatory bodies in many countries .Exposure of the general

population to these residues most commonly occurs through consumption of treated food sources .Many of

these chemical residues, especially derivatives of chlorinated pesticide exhibit bioaccumulation which could

build up to harmful levels in the body as well as in the environment. Persistent chemicals can be magnified
through the food chain and have been detected in the food products. In 1970, DDT was banned for use in
agriculture, but it remained a widespread and persistent environment contaminants. Vegetables constitute

the vital constituents used in day to day diet and residual toxicity occurs due to over usage of pesticides,

which causes health problems among many peoples.

Introduction:

Vegetable crops play a significant role as
important source of food and income. Because of
the wide adaptability of many existing vegetables,
they can also fit into cropping systems
.Furthermore, vegetables constitute a major
source of income efforts in many small holders,
especially near cities (Guan 1990). India has a
wide variety of climate and soils on which a range
of vegetables crops can be grown. During the last
two decades considerable emphasis has been laid
on production of these crops in our country, and
vegetable have been stepped up (Chadha, 2000).
In vegetable production, India is the largest
producer nest to China with an annual production
of 81 million to from 5.12 million ha of land, over
the past few years we have realizing the
counterproductive effects on health of pesticide
use, such as pest resistant to form chemicals
(Karanth et al., 1999). Vegetables constitute the
vital constituents used in day-to-day diet and
residual toxicity occurs due to over usage of
pesticides. The need for more vegetables there

became increasingly urgent due to the rapid
population growth and the development of a food
industry (Sikkhamondhol, 1977). The different
kinds of pesticides entire in the market on large
scale, and their adverse effects on human beings
and environment are also increased. Majority
vegetable samples violated and shows persistent
nature of different pesticides, mishandling,
environmental pollution and presence of pesticide
residues (Sheikh et al., 2023).

Result & Discussion:

Indian tropical is generally favorable for
the rapid buildup of pests, which often cause
serious damage to vegetable crops. Pesticides are
widely used the productivity of agricultural
commodities and hence are essential component
in modern agriculture. The USA, research and
extension efforts in developing and implementing
IPM on major crops have paid extremely good
dividends in terms of crop and environmental
protection (Adkisson,1986). Acute poising cases

among sprayer groups of farmers in Indonesia
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have also been reported increase, specifically for
those involved in cultivation (Mustamin, 1988).
Although accidental deaths from pesticide
poisoning are rare, this does not imply that
chronic hazards are non-existent or will continue
to remain isolated. Today, highly potent
chemicals such as methamidophos are freely used
in many parts and the dangers involved given
inadequate  attention. Even some banned
pesticides which have found their way into the
vegetable farming areas and being used
clandestinely. The directly intake of contaminants
depends on both food habitat of the exposed
population and concentration in foods. The
factors which influenced the concentration of the
food are food processing, preparations, seasonal
changes, geographical location etc hence, dietary
intake has identified as the main route of human
exposer to these toxic residues of pesticides. The
use of chemicals in modern has significantly
increased productivity. But it has also
significantly increased the concentration of
pesticides in food and in our environment, with
associated negative effects on human health.
Annually there are dozens of million cases of
pesticide poisonings worldwide (Richter,2022).
Risk assessment practices also play a role in
pesticides regulation. Their is a lot of evidence for
instance that a significant portion of food samples
still exceeds the maximum residue limits set by
regulattors.Finally ,risk perceptions may also
influence pesticide regulation.Indeed ,there is
evidence that people underestimate the risks from
natural carcinogens but that they never the less
overestimate the risks from carcinogenic
pesticides (Slovic2022).The aim of this study is to
contribute to the understanding of the health

effects of pesticides exposure.

Conclusion:
In conclusion, our health literature review

showed that most research focused on individuals

with direct exposure to pesticide, e. g. farmers.
Since research on people with indirect exposure
was harder to find, and since most individuals
belong to this group, more research should be
conducted analyzing the potential effects of
pesticides on consumers. Some suggestions to the
consumers for reducing their potential exposures
to toxic chemical contaminants. a) Grow your
own vegetables b) Organic vegetables should be
purchased c) The vegetables should be wasted
properly to remove chemicals d) Avoid
vegetables with high fat content, and ¢) Remove

peels of vegetables.
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Abstract:

Medicinal plants have been an integral part of local and traditional medicine systems since ancient
times. Indigenous communities across the world possess valuable knowledge regarding the therapeutic use
of plants for treating various ailments. This study focuses on the documentation and analysis of medicinal
plants used in local medicine practices. Information was collected through field surveys, interviews with
traditional healers, and review of ethnobotanical literature. The study highlights commonly used medicinal
plants, their local names, parts used, and medicinal applications. The findings emphasize the importance of
conserving traditional knowledge and medicinal plant biodiversity, as well as their potential role in modern
healthcare and drug development.

Keywords: Medicinal Plants, Local Medicine, Traditional Knowledge, Ethnobotany, Herbal Remedies.

Introduction:

Medicinal plants play a significant role in
primary healthcare, especially in rural and tribal
regions where access to modern medical facilities
is limited. Local medicine systems, such as
Ayurveda, folk medicine, and tribal healing
practices, rely heavily on plant-based remedies.
These systems have evolved through centuries of
observation, experimentation, and experience.

India is one of the richest countries in
medicinal plant diversity and traditional
knowledge. Local healers use different plant parts
such as leaves, roots, bark, seeds, and flowers to
treat diseases like fever, cough, skin infections,
digestive disorders, and inflammation. However,
rapid urbanization, habitat loss, and lack of
documentation threaten this valuable knowledge.

Therefore,  systematic  studies on
medicinal plants used in local medicine are
essential for preservation, scientific validation,

and sustainable utilization.

Method:

The study was conducted using the methods:
Field Survey: Surveys were carried out in
selected rural areas to identify medicinal plants
used in local medicine.

Interviews and Questionnaires: Information
was collected through personal interviews with
local healers, elderly villagers, and herbal
practitioners regarding plant usage, preparation
methods, and dosage.

Plant Identification: Collected plant specimens
were identified wusing standard floras and

botanical keys.

Literature Review:
Relevant ethnobotanical books, research
articles, and journals were reviewed to support

and compare the collected data.
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Data Analysis:

The medicinal plants were categorized
based on their families, parts used, and

therapeutic applications.

Results:
The study documented several medicinal

plants commonly used in local medicine. Plants

Leaves were the most commonly used plant part,
followed by roots and bark.

Most remedies were prepared in the form of
decoctions, pastes, powders, or juices.

The majority of treatments were related to
common ailments such as fever, cold, wounds,
The

findings indicate that local medicine is affordable,

digestive problems, and skin diseases.

such as Azadirachta indica (Neem), Ocimum accessible, and culturally accepted by the
sanctum (Tulsi), Curcuma longa (Turmeric), Aloe community.
vera, and Tinospora cordifolia (Giloy) were
frequently reported.
Sr | Field | Observationl | Observation2 | Observation3 | Observation4 | Observation5
No | No
1 |BI 30 15 20 15 16
2 | B2 22 12 40 23 05
3 |B3 11 22 02 07 10
4 | B4 21 22 28 09 20
5 |BS 11 20 11 16 14

Table 1: Case study During the field response to persons for local medicines

study During the field response to persons for local medicines

50

40

30

2

=]

=
=]

o

Observationl Observation2
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Conclusion:

The study reveals that local medicine
systems are rich sources of medicinal plant
knowledge and play a crucial role in healthcare at
the community level. Documentation of this
traditional knowledge is essential before it
Medicinal

have

disappears. plants used in local

medicine significant  potential  for

pharmacological research and development of

new drugs. Conservation of medicinal plants and

Observation3

Observation4 Observation5

B3 mB4 mB5

promotion of sustainable harvesting practices are

necessary to ensure their availability for future

generations.
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Abstract:

Moringa oleifera has numorus benefits like nutritional as well as medicinal advantages. It contains

essential amino acids, carotenoids in leaves, and nutritional supplements in cooking aspects.
Leaves, and pods or drum sticks are having nutritional and medicinal properties. It has antioxidants,

antibiotics and nutrients including vitamins and minerals. Now a days, leaves powder is used in various
drinks for healthy life. In this paper, more emphasis is on it's medicinal properties and phytochemical

screening.

Introduction:

This single Genus Moringa belongs to
family Marantaceae, Order Brassicales and
species oleifera. It is small natie tree of the sub-
Himalayan regions of North west India which is
now indigenous to many regions in Africa,
Arabia, South East Asia, Pacific and Caribbean
Islands and South America.

In Mabharashtra, traditionally drum sticks
are used in raceipi. It is also called as the miracle
tree due to its healing abilities for some chronic
diseases.

Medicinal uses of Moringa has been used to
cure skin infections, anaemia, anxiety, asthma,
blackheads, blood impurities, bronchitis, chest
congestion, cholera. It is anti-inflammatory,
antispasmodic, anti-hypertensive, antitumour,
anti-oxidants, anti-pyretic, anti-ulcer, diuretic,

lowering cholesterol, renal and anti-diabetic.

Utilization of Moringa Pods and Leaves:
Moringa was found to contain many

issential nutrients, vitamens, minerals, amino

acids. It's leaves consist of vitamens C, calcium,

beta carotene, potassium and protein. It works as

an effective source of natural antioxidants.
Moringa is having capacity to increase the period
of food containing fats due to presence of
flavanoids, ascorbic acid, carotenoids and

phenolics.

Anti-inflammatory:

It is used in healing and huge amount of
acute and chronic conditions.

In vitro and Vivo conditions it is
recommended it's effectiveness in treating

inflammation.

Anti-diabetic:

Diabetes Mellitus is a chronic metabolic
disorder. Diabetic patients exhibit a stage of
chronic hyperglycemia and glucose tolerancel. It
is also used for traditional treatment of diabetes.
The nutritional and fatty acid profiles of the

Moringa has highest anti-oxidant activity.

Material and Methods:
For this, leaves from Moringa leaves were
collected from Kaij City area and nearby places.

The collected leaves washed in water and allow to
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dry for 5 to 6 days. After suitable drying of
leaves, powder was prepared by grinding
machine.
Extract Preparation:
1. Aqueous extract:

3 gm leaves powder + 30ml distilled

water +15ml Methanol
2. Acetone extract:

3 gm leaves powder + 30 ml of Acetone
3. Chloroform extract:

3 gm of Moringa leaf powder + 30ml

chloroform

Each extract was incubated for overnight
and filtered by using Whatman No.1 filter paper
in to flask. Filterates were collected by placing
the flask in to water bath at 100 degree celcius.
The resulting filterate were allowed to cool to

room temperature. Then qualitative tests were

performed and phytochemicals were investigated
by analysing different methods. These process
following the rules of Evans 1997, Wagner 1993.

1.Test for Alkaloids:
Mayers Test:

2ml of each extract was mixed with 2.3
drops of Mayers reagent (1.36 gm mercuric
iodide in 60 ml of water mix properly with 5 gm
of Potassium iodide in 20ml of water) A white or
creamy precipitate confirmed the test as positive.
Wagner's Test:

2 ml of each extract was mixed with 0.2
ml diluted HCI solution. Then 1 ml of Wagner's
reagent was added. (1.27 g of lodine and 2g
potassium iodide along with 100ml distilled
water.)
There was reddish brown precipitate that

indicated the positive test.

Table Showing Phytochemical Screening

Phytochemica | Name of Test | Aqueous Aqueous Acetone Chloroform
Is extract Methanol extract extract
extract

Alkaloids Mayers test ++ + - -
Wagner's Test ++ + - -

Tannins Feric Chloride ++ + - -
Test

Saponins Foam Test + + - ++

Flavonoids Lead acetate + + - -
Test

Glycosides Keller Killani - - - ++
Test

Flavonoids acts as an antioxidants and
enhances the effect of Vitamin C. They are also
known for their biological activity against liver
toxins, carcinogens, viruses, and other microbes.

According to many researches, flavonoids
basically acts as bacteria by inhibiting it's protein
synthesis and also posses antimicrobial, and anti
allergic and anti inflammatory properties. They

are active in reducing high blood pressure.

Flavonoids is suggested as health
promoting phytochemical for animal production

because they are known for improving gut health.

2.Test for Tannins:
Feric Chloride Test:

2 ml of each extract mixed with few drops
of 5 percent ferric chloride solution. Formation of

blue colour indicated the presence of tannins.
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3.Test for Saponins:
Foam Test:

5 ml of each extract shaken vigorously
with 5 ml of distilled water in a test tube and
warmed. Formation of stable foam indicated the
test as positive.
4.Test for Flavonoids:

Lead acetic acid Test:

1 ml of each extract mixed with 1 ml of
10 percent lead acetate solution. Formation of
yellow precipitate indicates the presence of
flavanoids.
5.Test for Glycosides:

Keller -Killiani Test:

2 ml of each extract was dissolved in
glacial acetic acid and 5% ferric chloride solution
were added. The contents were heated and cooled,
then transfered to a test tube containing 2 ml of
concentrated sulphuric acid. Pale green colour
appear in the upper layer indicates the presence of

glycoside.

Result and Discussion:

In this findings the presence of different
biochemical constituents in moringa leaves
extracts such as alkaloids, saponins, flavonoids
and glycosides. Aqueous and aqueous methanol
extract contained alkaloids, Tannins, saponins.
Flavonoids and glycosides were as chloroform
extracts contain glycosides. How your acetone
extracts didn't contain any type of phytochemical
phytochemical compounds. Saponims are used as
an adjuvant in the production of vaccines. So due
to presence of saponins the leaves of moringa acts
as soap. This saponins have antioxidant properties
anti-inflammatory and immuno  stimulant
properties.

Moringa leaves have alkaloids which are
nitrogen  containing  naturally  occurring
compound which are having anti microbial
properties. Due to this medicinal properties this

leaves are used in the treatment of many diseases

like malaria,cold, cough hypertension, diabetes

and cancer.

Conclusion:

This photochemical screening helps in
possible preventive and curative properties of
moringa lives. But there is need to carry out more
qualitative and quantitative pharmacological
analysis of moringa leaves to prove the use of
moringa as important medicine plant. There is
more emphasis for screening of phytochemicals
for various treatments of human diseases in rural
areas of Kaij . There is more need to develop
Avyush health centres for the treatment of diseases
regarding medicinal plants like moringa. our
government should take more steps for the
development of rural people by using these
medicinal plants. Government should carried out
programs like plantation of only medicinal plants

in this area.
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Abstract:

Climate-smart agriculture (CSA) aims to enhance agricultural productivity, strengthen resilience to
climate variability, and reduce greenhouse gas emissions. Vegetable crops are particularly vulnerable to
climate change due to their high water demand and sensitivity to temperature extremes. Mulching has
emerged as an effective CSA practice for vegetable production by improving the soil microclimate and
resource-use efficiency.

This research presents findings on the role of mulching in vegetable crops within the CSA
framework, focusing on climate change adaptation and mitigation benefits. Nashik is a large vegetable
producing district where mulching is practiced in various vegetable crops like tomato, brinjal, capsicum,
cucumber, and cabbage. Organic mulches (crop residues, straw, compost) and inorganic mulches (plastic
films) significantly reduce soil moisture loss, moderate soil temperature fluctuations, suppress weeds, and
improve soil health.

Evidence indicates that mulching enhances water-use efficiency by 25-40%, stabilizes vegetable
yields under drought and heat stress, and contributes to soil organic carbon sequestration. While plastic
mulches promote early crop establishment and higher short-term yields, organic mulches provide long-term
benefits through improved soil structure and reduced greenhouse gas emissions. Overall, mulching
represents a low-cost, scalable, and climate-resilient practice that supports the core objectives of CSA in
vegetable-based cropping systems.

Keywords: Climate-Smart Agriculture, Mulching, Vegetable Crops, Soil Moisture, Water Use Efficiency,
Sustainable Agriculture, Nashik District

Introduction: Nashik District, Maharashtra, is a premier

Climate-Smart Agriculture (CSA) is an
integrative approach essential for addressing food
security under climate variability. The concept,
defined by the Food and Agriculture Organization
(FAO), aims to achieve three intertwined
objectives: (1) sustainably increasing productivity
and incomes, (2) adapting and building resilience
to climate change, and (3) reducing and/or
removing greenhouse gas emissions where

possible.

vegetable-producing region in India, contributing
significantly to the state's supply of tomato,
onion, cucumber, cabbage, and leafy greens.
However, the region faces significant challenges
from erratic rainfall, rising temperatures, and soil
degradation. The district experiences a semi-arid
climate with an average annual rainfall of 600-
700 mm, predominantly from the southwest
monsoon, which has become increasingly erratic

due to climate change.
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This research investigates the role of
mulching as a core CSA practice in vegetable
production systems of Nashik. Through a
synthesis of field studies, farmer surveys, and
agrometeorological data, we assess the impacts of
organic (sugarcane trash, paddy straw) and
synthetic (polyethylene) mulches on soil health,
water use efficiency (WUE), microclimate
moderation, crop yield, and economic viability.

1. Climate-Smart Agriculture (CSA):

Climate-Smart Agriculture represents a
paradigm shift in agricultural development,
addressing the complex challenges of food
security and climate change simultaneously. The
approach is built on three pillars that guide
agricultural transformation:

1 Productivity: Sustainably increasing
agricultural productivity and incomes to
meet growing food demand

2 Adaptation: Building resilience to
climate change impacts through improved
resource management and risk reduction

3 Mitigation: Reducing and/or removing
greenhouse  gas  emissions  from
agricultural practices where possible

2. Mulching as a CSA Practice:

Mulching, the practice of covering the
soil surface around plants with organic or
synthetic materials, directly addresses all three
CSA pillars. The practice provides multiple
benefits that contribute to climate resilience in
vegetable production systems.

Adaptation Benefits: Conserving soil moisture,
moderating soil temperature, suppressing weeds,
and preventing erosion.

Productivity Benefits: Enhancing nutrient
availability, improving root environment, and

boosting crop yields.

Literature Review:
CSA promotes sustainable intensification,

adaptation, and mitigation in agriculture.

Research indicates that mulching can significantly
improve water use efficiency, reduce soil erosion,
and enhance crop productivity (Jat et al., 2019;
FAO, 2017). In semi-arid regions like Nashik,
where vegetables such as onions, tomatoes, and
cucurbits are widely cultivated, mulching has
been shown to reduce evapotranspiration and
suppress weeds, leading to improved yields (Patil
et al., 2020).

Previous studies in the Nashik region
have demonstrated the effectiveness of mulching
practices. Jadhav et al. (2020) reported significant
improvements in chili yield and quality under
mulched conditions. Mali et al. (2021)
documented long-term effects of mulching on soil
properties and tomato productivity in semi-arid
Maharashtra, showing sustained benefits over
multiple growing seasons.

Kader et al. (2017) reviewed recent
advances in mulching materials and methods for
modifying soil environment, highlighting the
importance of context-specific mulch selection.
Sarkar et al. (2020) demonstrated the combined
effects of mulching and drip irrigation on yield,
water-use efficiency, and economics of tomato in

semi-arid regions of India.

Objectives: The primary objectives of this
research were:

Objective 1: To evaluate the biophysical effects
of different mulches (organic and plastic) on soil
parameters  including  moisture  content,
temperature, and infiltration rate.

Objective 2: To quantify the impact of mulching
on crop yield and water use efficiency in major
vegetable crops of Nashik district.

Objective 3: To assess the economic viability and
farmer adoption potential of mulching practices in

the local context.
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Materials and Methods:

1. Experimental Design and Data Collection:
The research was conducted through a

combination of on-station and on-farm trials

comparing three treatments:

Mulch . L.
Treatment Description
Type
Unmulched  control
T1 No plot with
(Control) Mulch conventional
practices
Organic 5-7 cm layer of
T2 Mulch sugarcane trash/paddy
straw
Plastic Black Polyeth).flene
T3 Mulch (25-30 micron
Mulch .
thickness)

Table 1: Experimental Treatments

Crops Studied: Tomato (Solanum lycopersicum),
Cucumber (Cucumis sativus), and Cabbage
(Brassica oleracea)

Parameters Measured: Soil moisture content
(gravimetric method), temperature at 5 cm and 15
cm depth, infiltration rate using Single-Ring
Infiltrometer, plant growth parameters, and yield
(t/ha).

The infiltration rate was calculated using the
formula: Infiltration Rate (cm/hr) = Depth of
water absorbed (cm) / Time (hours)

2. Study Area:

The study was conducted in Nashik
District, Maharashtra, India (19°33' N, 73°47' E).
Focus areas included Niphad, Dindori, Nashik,
and Satana blocks, representing major vegetable
cultivation zones. The region experiences a semi-
arid climate with an average annual rainfall of
600-700 mm, predominantly from the southwest

monsoon.

Results and Discussion:
1. Impact on Soil Physical Environment:

The application of mulching materials
showed significant effects on various soil
physical parameters. The results demonstrate
clear differences between organic mulch, plastic

mulch, and unmulched control treatments.

Soil Control Organic | Plastic

Parameter Mulch Mulch

Soil moisture 0 25-30 35-40

increase (%) (28) (38)

Soil +1  to

temperature 0 _32) 0-4C| 4

change (°C) (+1.5)

Infiltration

rate increase | 0 ~20 ~5

(%)

Weed

suppression 0 60-70 ~80

(%)

Table 2: Effect of Mulching on Soil Physical
Parameters

Soil Moisture: Both mulches significantly
conserved soil moisture. Organic mulch retained
25-30% higher soil moisture than control, while
plastic mulch retained 35-40% higher moisture in
the top 15 cm layer. This is attributed to reduced
direct evaporation and lower soil temperatures
under mulched conditions.

Soil Temperature: During peak summer (April-
May), plastic mulch raised soil temperature by 1-
2°C in the root zone, beneficial for early growth
in winter crops. Conversely, organic mulch
buffered temperature, keeping soil 2-4°C cooler
than the control, protecting roots from heat stress.
This moderating effect is a critical climate

adaptation benefit.
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Figure 1: Illustrates the comparative effects of

different mulching treatments on soil moisture

retention:
40
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10
5
0
Control Organic Mulch Plastic Mulch
B Soil Moisture Retention (%)
— /
Figure 1: Soil Moisture Retention by Mulch

Type

Soil Structure and Erosion: Organic mulch
improved aggregate stability, reduced surface
crusting, and increased infiltration rates by
approximately 20%. It also effectively prevented
soil splash and erosion during high-intensity
rains.

2. Impact on Soil Biology and Fertility:

The research revealed significant
improvements in soil biological parameters under
mulched conditions. Microbial activity was
enhanced under organic mulch, with increased
earthworm population and microbial biomass
leading to improved nutrient cycling. The
decomposition of organic mulch materials
contributed to soil organic carbon buildup over
time.

3. Agronomic and Yield Benefits:

Mulching treatments showed significant

positive effects on crop performance and yield

across all studied vegetable crops.

Control Organic Plastic
Crop Yield Mulch Mulch

(t/ha) (%) (%)
Tomato 35.5 +22% +28%
Cucumber | 28.2 +18% +32%
Cabbage 42.0 +15% +25%

Table 3: Crop Yield Improvement with
Mulching (% increase over control)
Figure 2 presents the yield improvement across

different crops and mulch types:

35
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®Organic Mulch W Plastic Mulch
.

Figure 2: Crop Yield Improvement by Mulch
Type

Weed Suppression: Plastic mulch provided
approximately 80% weed suppression, while
organic mulch provided 60-70% suppression.
This significantly reduced labor demand for
weeding and minimized herbicide use,
contributing to both economic savings and
environmental benefits.

Water Use Efficiency: Mulching improved water
use efficiency by 25-40%, allowing farmers to
achieve higher yields with the same or reduced
water inputs. This is particularly valuable in
water-scarce regions like Nashik district.

Figure 3 shows the relative distribution of
benefits from mulching practices as reported by

farmers:

® Water Saving

¥ Yield Increase

® Weed Control

Labor Saving

m Soil Health

Figure 3: Distribution of Mulching Benefits

(Farmer Perception)
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Discussion:

This study confirms that mulching is a
potent CSA practice for Nashik's vegetable
production systems. The findings align with
previous research demonstrating the multi-faceted
benefits of mulching in semi-arid agricultural
environments.

The significant improvement in soil
moisture retention (25-40%) under mulched
conditions addresses one of the primary
challenges facing vegetable producers in the
region - water scarcity. With increasingly erratic
rainfall patterns due to climate change, this
moisture conservation capacity becomes even
more critical for maintaining stable production.

Temperature moderation by organic
mulches provides an important adaptation
mechanism against heat stress, which is becoming
more frequent in the region. The 2-4°C cooling
effect can mean the difference between crop
failure and successful harvest during extreme heat
events.

The yield improvements of 15-32%
across  different crops demonstrate the
productivity benefits of mulching, directly
contributing to the CSA productivity pillar. These
yield gains, combined with reduced input costs
(water, labor for weeding), improve the economic
viability of vegetable farming in the region.

However, challenges  remain  in
widespread adoption. These include the initial
cost of plastic mulch (though offset by yield
gains), availability of organic mulch materials at
scale, and the need for proper disposal of plastic
mulch to prevent environmental contamination.
Context-specific recommendations should
consider these factors when promoting mulching

practices.

Conclusion:
Mulching is a low-tech, high-impact CSA
intervention well-suited for the vegetable-based

farming systems of Nashik District. The research
demonstrates that both organic and plastic
mulches provide significant benefits across all
three CSA pillars:
Productivity: Yield improvements of 15-32%
across tomato, cucumber, and cabbage crops
Adaptation: Enhanced water use efficiency (25-
40%), temperature moderation, and improved
resilience to climate variability
Mitigation: Reduced greenhouse gas emissions
through improved soil carbon sequestration
(organic mulch) and reduced fuel use for
irrigation and weeding

The study concludes that context-specific
mulching strategies, integrated with
complementary CSA practices like drip irrigation,
are pivotal for building climate resilience in
Nashik's vegetable sector. Policy support for
mulch material availability, training programs for
farmers, and research on biodegradable
alternatives to plastic mulch can further enhance

adoption and sustainability.
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Abstract:

This study presents the morphological and taxonomic characterization of two coprinoid fungi
Coprinopsis radiata var. macrocarpa and Coprinopsis macrocephala—collected from Jalna district,
Maharashtra, India, during the August 2024 monsoon season. Macroscopic features, including pileus
morphology, lamellae, stipe characters, and habitat, were recorded from fresh basidiocarps, while
microscopic studies examined basidiospores, basidia, cystidia, and pileipellis structure using standard
techniques. Coprinopsis radiata var. macrocarpa was distinguished by larger basidiocarps, a radially
fibrillose pileus, and dark brown spores with a prominent germ pore. In contrast, C. macrocephala
exhibited a conical pileus, veil remnants, and thick-walled basidiospores. Both species showed deliquescent
lamellae and saprotrophic growth on nutrient-rich substrates. The study provides baseline taxonomic data
contributing to the documentation of coprinoid fungal diversity in the semi-arid region of Maharashtra.

Keywords: Coprinopsis radiata var. macrocarpa; Coprinopsis macrocephala; Coprinoid fungi; Morpho-

taxonomy; Basidiomycota; Agaricales.

Introduction:

Fungi are among the most diverse and
ecologically essential groups of FEukaryota
organisms, playing vital roles in decomposition,
nutrient cycling, and ecosystem stability (Atri,
2015; Upadhyay, 2018). Within Basidiomycota,
the order Agaricales includes a wide variety of
gilled mushrooms with notable morphological
diversity and ecological adaptability. Coprinoid
fungi, historically classified under Coprinus sensu
lato, are notable for their autodigesting
(deliquescent) gills and short-lived basidiocarps
(Redhead et al., 2001; Moncalvo et al., 2002).
Molecular phylogenetics have led to their division
into genera such as Coprinopsis, Coprinellus, and
Parasola, redefining their classification within
Psathyrellaceae (Hopple & Vilgalys, 1999;
Redhead et al., 2001). The genus Coprinopsis is

recognized as a monophyletic group characterized
by thin basidiocarps, striate or fibrillose cap
surfaces, deliquescent gills, dark brown to black
basidiospores with a germ pore, and various veil
structures (Kirk et al., 2008; Singer, 1986). These
species are mainly saprotrophic, commonly found
on dung, compost, decaying plant material, and
nutrient-rich soils, playing an important role in
breaking down lignocellulosic matter and
recycling organic material, especially in agro-
ecosystems (Atri, 2015; Kaur & Atri, 2017).
Accurate morphotaxonomic identification
remains crucial for species delimitation,
particularly in areas with limited molecular data
(Amandeep et al., 2015; Upadhyay, 2018).
Important taxa include Coprinopsis radiata var.
macrocarpa Atri, A. Kaur & M. Kaur and

Coprinopsis macrocephala (Berk.) Redhead,
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Vilgalys & Moncalvo. C. radiata var. macrocarpa
was identified based on its larger basidiocarps and
unique micromorphological features, such as
spore size and pileus structure (Atri, Kaur &
Kaur, 2012). C. macrocephala, initially classified
under Coprinus, was reassigned to Coprinopsis
after thorough morphological review and
molecular phylogenetics clarified its position
(Redhead et al., 2001; Moncalvo et al., 2002).
While coprinoid fungi have been reported from
parts of India like Punjab and the Western Ghats,
detailed studies on semi-arid ecosystems are
scarce (Atri, 2015; Amandeep et al., 2015). The
Jalna district in Maharashtra, with its monsoonal
climate and agricultural landscapes, offers
conducive substrates for coprinoid fungi;
however, documentation of Coprinopsis species
here is limited (Upadhyay, 2018). Hence, this
study aims to provide detailed morphological and
taxonomic descriptions of Coprinopsis radiata
var. macrocarpa and Coprinopsis macrocephala
from Jalna. This work adds valuable taxonomic
data to regional fungal biodiversity records and
supports future ecological and systematic research

on coprinoid fungi in Maharashtra.

Material and Methods:
Collection:

Samples of Coprinopsis radiata var.
macrocarpa and Coprinopsis macrocephala were
collected in August 2024 from Mantha tahsil in
Jalna district, Maharashtra. The locality's GPS
coordinates are Lat 19.3857° and Long 76.2313°.
During collection, habitat, date, and vegetation
type were recorded. To confirm the species'
identity, a detailed study of macroscopic and
microscopic features was conducted, including
descriptions of the pileus (diameter, shape, and
colour), cuticle (general and marginal features),
lamellae, and stipe (position, shape, length,

thickness, and colours).

Taxonomic examination:

The specimens were examined in detail
for various macroscopic features, including shape,
size, colour, gill type, and margin. Microscopic
analysis focused on the hyphal system, basidia,
and basidiospores. Morphological traits were
compared with standard taxonomic references
(Mirdu et al., 2023). Anatomical features, such as
hyphae, basidia, and basidiospores and their
arrangements, were studied using crush mounts
and hand-cut sections. Samples were stained with
Congo red, cotton blue, and Melzer’s reagent.
Photomicrographs of gills, mycelium, and spores
were taken, and measurements were performed
with an Olympus BX53 microscope. The species
has also been reported from Haryana (Kaur et al.,
2023).

Results and Discussion:

Coprinopsis radiata var. macrocarpa Atri. A.
Kaur & M. Kaur

Family: Psathyrellaceae

Macroscopic features: Carpophores: 11-15 cm
tall. Pileus: 1.6 to 4 cm in height, with a
campanulate to conical shape, an umbonate
structure, a short umbo, and a scaly pileal veil.
The scales are white and abundant, with an
irregular margin that is brownish black at the
apex. Lamellae: free, unequal, crowded, and vary
from narrow to moderately broad, all black, with
smooth edges. Stipe: 10.1-14.4 cm long, 0.6-1 cm
wide, tapering upward, with a bulbous base,
white, and fibrillose surface. Microscopic
characteristics: Basidiospores: it measuring 12-
16.3 x 5.8-8.1 um, ellipsoidal, with a germ pore,
thick walls, smooth surface, and dark reddish
brown to blackish brown colouration. Basidia:
11.4-16 x 7.1- 9.4 pum, dimorphic, clavate,
elongated cylindrical to clavate, bearing
sterigmata. Cheilocystidia: 36.5-51 x 16.4-28
um, ellipsoidal to inflated clavate, thin-walled,
hyaline. Pleurocystidia: 53.4-78 x 15-26.6 pum,
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elongated ellipsoidal to inflated clavate, thin-
walled, hyaline. The above macro- and
micromorphological features are consistent with
the original description of the taxon. Similar
observations were noted by Atri, N. S. and
Kaur, Amandeep (2010), Nagy, L. G. et al.
(2012), Keirle, M. R. et al. (2004), and Vellinga,
E. C. (2004), who reported comparable pileal veil
structure, spore dimensions, dimorphic basidia,
and cystidial morphology in coprinoid members
of Coprinopsis.

Coprinopsis macrocephala (Berk.) Redhead,
Vilgalys & Moncalvo
Family: Psathyrellaceae
Macroscopic  features:  Carpophores: it
measures 11-15.2 cm in height, Pileus: 1.6-3.1
cm tall. Young fungi are elongated or ellipsoid,
becoming convex or flattened as they mature;
their surface is moist, blackish grey, with
irregular margins. Lamellae: free, unequal,
crowded, and black. Stipe: central is 10.1-14.3
cm long, cylindrical, bulbous at the base, hollow,
and white on the surface. Microscopic features:

Basidiospores: it measuring 13-15.6 x 8.8-11

um, ellipsoidal, with a germ pore, thick walls,
smooth surface, dark reddish-brown colouration,
and an apiculus. Basidia: 30-37 x 13.2-15.2 pum,
thin-walled, hyaline, with sterigmata. The gill
edges are sterile. Cheilocystidia: 38.64 x 18-31
um, ellipsoidal, clavate, thin-walled, and hyaline.
Pleurocystidia: 48-98 x 23-43 um, inflated and
clavate, thin-walled, and hyaline. Pileus cuticle:
unbranched, cylindrical to ellipsoidal, septate.
Clamp connections: septate, thin-walled, and
granular. Stipe tissue: it consists of hyphae that
are longitudinally tangled, thin-walled, and
hyaline. Clamp connections: present throughout.
The above morphological and microscopic
characters conform to earlier descriptions of the
species. Similar observations were noted by
Atri, N. S. (2015), Amandeep Kaur et al. (2015),
Redhead, S. A. et al. (2001), Kirk, P. M. et al.
(2008), and Uljé, C. B. (2005), who reported
comparable  macroscopic  features,  spore
dimensions, cystidial structures, and the presence
connections  in

of  clamp Coprinopsis

macrocephala.
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