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From the Editor’s Desk

Dear Readers,

As you all know, with the rising demand for beverages in India, the
popularity of tea is undeniable. Being a stimulating crop, tea holds a
significant place in our daily lives and the economy. In this edition, Times of
Agriculture magazine brings you an in-depth discussion on tea, along with
key insights that will capture your interest. You will also learn about the

significance and quality of Indian tea in global trade.

India’s tea industry ranks second in the world, contributing 20% to the
global market. However, despite this strong presence, tea producers face
numerous challenges and intense competition from various countries in
international trade. Teas from Assam, Darjeeling, Nilgiri, and Kerala have
carved out a special niche, with many entrepreneurs striving to promote and

expand this industry.

Join us as we delve into the fascinating world of tea, exploring its

trade, quality, and global impact through Times of Agriculture magazine.

Thank you very much, and enjoy reading!

Editor-In-Chief

@ Timesofagriculture.in
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Agriculture

Updates

h
10t Anniversary of Soil Health Card Scheme

The Soil Health Card Scheme was introduced by Prime Minister Shri Narendra
Modi on February 19, 2015, at Suratgarh, Rajasthan. The scheme was launched to
assist State Governments in issuing Soil Health Cards to all farmers across the
country. The Soil Health Card provides farmers with information on the nutrient
status of their soil along with recommendations on the appropriate dosage of nutrients
to be applied for improving soil health and fertility.

The Soil Health Card Portal facilitates the generation of Seil Health Cards in a
uniform and standardized format across the country, available in all major languages
and five dialects.

The Soil Health Card contains details about the soil status concerning 12
parameters. Based on these parameters, the card provides fertilizer recommendations
and suggests soil amendments required for the farm. Soil samples are generally
collected twice a year, after the harvesting of Rabi and Kharif crops, or when no crop
is standing in the field.

The Guidelines for Village Level Soil Testing Labs (VLSTLs) were issued in
June 2023. VLSTLSs can be set up by individual entrepreneurs, including rural youth,
community-based entrepreneurs, Self-Help Groups (SHGs), schools, agricultural
universities, etc. The beneficiary/village-level entrepreneur should be a youth
between 18 and 27 years of age. Additionally, Self-Help Groups (SHGs) and Farmer
Producer Organizations (FPOs) can also enroll as VLSTL operators.

As of February 2025, 665 Village-Level Soil Testing Labs have been established
in 17 States. A pilot project on the School Soil Health Programme has been
undertaken by the Department of Agriculture and Farmers Welfare (DA&FW) in
collaboration with the Department of School Education & Literacy (DSE&L), the
Indian Council of Agricultural Research (ICAR), and State Governments. This
project is being implemented in 20 schools (10 Kendriya Vidyalayas and 10 Navodaya
Vidyalayas) located in rural areas.

Timesofagriculture.in : March, 2025/ Page 5 -
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Padma Shri Dr. K.L. Chadha, ‘Father of Golden Revolution,’
Passes Away at 88

Padma Shri Dr. K.L. Chadha, renowned as the ‘Father of the Golden Revolution in
Horticulture,” passed away at 88, leaving behind an unparalleled legacy in Indian
agriculture. His contributions were instrumental in making India the second-largest
producer of fruits and vegetables globally.

Union Agriculture Minister Shivraj Singh Chouhan expressed deep sorrow, calling
his demise an “irreparable loss” to the agriculture and horticulture sectors. He
acknowledged Dr. Chadha’s contributions in strengthening farmers’ livelihoods,
enhancing food security, and revolutionizing India’s horticulture landscape.

Dr. Chadha's illustrious career spanned decades, during which he held key positions
such as Director of ITHR, India’s first Horticulture Commissioner, and Deputy
Director General (Horticulture) at ICAR. His leadership transformed the sector through
modern horticulture techniques, introduction of commercial crops like oil palm, and
policy innovations under multiple Five-Year Plans.

A celebrated scientist, Dr. Chadha authored over 100 research papers and 30
books, including the monumental 13-volume ‘Advances in Horticulture’. His
contributions earned him 20 prestigious awards, including the Borlaug Award, Om
Prakash Bhasin Award, and H.S.I.-Shiv Shakti Lifetime Achievement Award.

Dr. Chadha’s visionary leadership, research innovations, and commitment to
India’s horticulture sector transformed the way fruits and vegetables are cultivated,
marketed, and consumed in the country. His passing marks the end of an era, but his legacy
will continue to inspire generations of scientists, farmers, and policymakers.

. ¢ Timesofagricultﬁre.ih March, 2025/ Page | 6
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Cabinet Approves 10,601 Crore Namrup Fertilizer Plant in
Assam to Boost Urea Production

The Union Cabinet, chaired by Prime Minister Narendra Modi, has approved the
proposal to establish a new brownfield ammonia-urea plant in Namrup, Assam.

In her Budget 2025 speech, Finance Minister Nirmala Sitharaman proposed
setting up a fertilizer plant in Namrup to enhance domestic urea production. The plant, to
be built within the existing premises of Brahmaputra Valley Fertilizer Corporation
Limited (BVFCL), will have an annual production capacity of 12.7 lakh metric tonnes
of urea.

Under the New Investment Policy, 2012, the plant will be developed with an
estimated project cost of X10,601.40 crore and a Debt-Equity ratio of 70:30 through a
Joint Venture (JV).

Additionally, the Cabinet has approved National Fertilizers Limited (NFL)’s 18%
equity participation, relaxing the limits prescribed in the Department of Public
Enterprises (DPE) guidelines. An Inter-Ministerial Committee (IMC) will be established
to oversee the setting up of the Namrup-IV Fertilizer Plant.

The Namrup-IV project will significantly boost domestic urea production,
particularly in the northeastern region. It will cater to the growing demand for urea
fertilizers in Northeast India, Bihar, West Bengal, eastern Uttar Pradesh, and
Jharkhand.

The new plant will be more energy-efficient and is expected to create additional
direct and indirect employment opportunities in the region. Furthermore, it aligns with
India's vision of self-reliance in urea production, ensuring greater agricultural

productivity and economic development.
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10,000 FPOs Achieved under Government’s
Flagship Scheme

The Central Sector Scheme for the Formation and Promotion of 10,000
Farmer Producer Organizations (FPOs) was launched by Prime Minister
Shri Narendra Modi on February 29, 2020. The scheme was introduced with
a budget outlay of 6,865 crore until 2027-28. Since its launch, ¥254.4 crore
in equity grants has been released to 4,761 FPOs, and a credit guarantee
cover worth I453 crore has been issued to 1,900 FPOs.

Recently, on the occasion of the release of the 19th installment of PM-
KISAN in Bhagalpur, Bihar, Prime Minister Shri Narendra Modi launched
the 10,000th FPO. This FPO, registered in Khagaria district, focuses on
maize, banana, and paddy cultivation.

FPOs are not just organizations; they are an unprecedented force aimed
at increasing farmers' income by providing small farmers with direct access
to larger markets, enhanced bargaining power, and improved market
opportunities. Currently, approximately 30 lakh farmers across India are
connected to FPOs, with around 40% of them being women. These FPOs are
now conducting business worth thousands of crores in the agricultural sector.

Under this scheme, each newly formed FPO receives handholding
support for five years. Additionally, financial assistance of up to 18 lakh per

FPO is provided to cover management costs for three years.
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Cabinet Approves Revised National Program for Dairy
Development (NPDD) with Budget and Modernization
Initiatives

The Union Cabinet, chaired by Prime Minister Shri Narendra Modi, has approved the
Revised National Program for Dairy Development (NPDD). The Revised NPDD, a
Central Sector Scheme, has been enhanced with an additional 1,000 crore, bringing the
total budget to 2,790 crore for the 15™ Finance Commission cycle (2021-22 to 2025-
26). This initiative focuses on modernizing and expanding dairy infrastructure,
ensuring sustained growth and productivity in the sector.

The revised NPDD aims to boost the dairy sector by developing infrastructure for
milk procurement and processing, ensuring better quality control, and facilitating
value addition. It will enable farmers to gain better market access, secure better
pricing, and improve supply chain efficiency, leading to higher incomes and greater
rural development.

The implementation of NPDD has already had a significant socio-economic
impact, benefiting over 18.74 lakh farmers and creating over 30,000 direct and indirect
jobs. It has also increased milk procurement capacity by an additional 100.95 lakh
liters per day.

Additionally, NPDD has supported the adoption of cutting-edge technology for
milk testing and quality control. Key achievements include:
* Strengthening of 51,777 village-level milk testing laboratories.
* Installation of 5,123 bulk milk coolers with a combined capacity of 123.33 lakh
liters.
« Upgradation of 169 laboratories with Fourier Transform Infrared (FTIR) milk
analyzers.
* Deployment of advanced adulteration detection systems in 232 dairy plants.
This initiative is E’;pected to further strengthen India's dairy sector, ensuring higher
productivity, quality assurance, and improved livelihood opportunities for farmers.
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PAU Ludhiana Secures Patent for Innovative
Portable Maize Dryer

The Punjab Agricultural University (PAU), Ludhiana, has been granted a patent (Patent
No. 507172) for its Portable Maize Dryer, developed by the Department of Processing and
Food Engineering in collaboration with Dr. Gursahib Singh (ADR, Retired, FMPE). This
innovative drying system was designed in response to a 2016 request from the Secretary of
Agriculture, Punjab. The dryer was conceptualized and developed by Dr. Mahesh Kumar and
Dr. Satish Kumar as per international standards, with fabrication carried out by NU Tech
Dairy Engineers, Ambala under a Memorandum of Understanding (MoU) with PAU.

Key Features of the Portable Maize Dryer
Portability: Mounted on a trolley platform, making it ideal for rural areas where
grain drying is a challenge.
Capacity: Dries 3 tons per batch, reducing maize moisture content from 25% to
14% for safe storage.
Power Source: Operates using a 35 HP tractor PTO or a 15 kKW electric power
supply.
Energy Efficiency: Features a three-pass indirect heating diesel-fired furnace,
consuming 3-4 liters of diesel per hour.

The PAU Portable Maize Dryer has undergone successful field testing since December 2016.
It was demonstrated at Rajpura New Grain Market for three consecutive years, where PAU
operated it at its own cost to dry maize for farmers. The dried maize consistently maintained
above 90% germination quality, proving its effectiveness and reliability.

In 2017, the PAU Research Evaluation Committee approved the technology,
recognizing its potential to revolutionize post-harvest drying practices. By offering an
efficient, mobile, and cost-effective grain drying solution, this innovation is set to benefit

small and large-scale farmers alike.

Timesofagriculture.in
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APEDA Facilitates First-Ever Sea Shipments of

Indian Pomegranates to Australia

India has achieved a major milestone in agricultural exports, as the Agricultural and
Processed Food Products Export Development Authority (APEDA), in collaboration with
AgroStar and Kay Bee Exports, successfully conducted India’s first-ever commercial
trial shipments of premium Sangola and Bhagwa pomegranates to Australia via sea. This
marks a significant breakthrough in expanding global market access for Indian fresh
produce.

First-Ever Sea Shipments of Indian Pomegranates

B The first sea-freight shipment departed from India on December 6, 2024, and arrived
in Sydney on January 13, 2025.

B The shipment included 5.7 metric tons (MT) of pomegranates sourced from the
Solapur region of Maharashtra, packed into 1,900 boxes, each containing 3 kg of
premium fruit.

B Another commercial sea shipment carrying 1,872 boxes (6.56 tons) of the Bhagwa
variety arrived in Brisbane on January 6, 2025.

B The use of bulk sea shipments ensured competitive pricing, benefiting Indian
farmers and creating sustainable trade opportunities.

Technology & Market Impact

Both shipments were integrated into ANARNET, India’s traceability system, ensuring
quality transparency and building consumer confidence in international markets. The
pomegranates received an overwhelmingly positive response in Sydney, Brisbane, and
Melbourne, leading to immediate requests for additional shipments.

The strategic shipment timing aligned with Australia’s non-producing season,
maximizing market potential for Indian exporters. This successful export venture
highlights India's ability to meet global quality standards and opens up new revenue
streams for Indian farmers. The strong demand indicates significant growth potential for
a profitable and sustainable trade relationship between India and Australia.
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India’s tea industry, a legacy sector that supports millions and plays a key role
in exports, 1s facing a defining moment. While Assam, West Bengal, Tamil
Nadu, and Kerala continue to dominate production, Assam alone contributes
nearly 50% of the country’s output, employing over 1.2 million workers and
supporting 1,22,415 small tea growers. Despite its rich history and economic
importance, the industry is under pressure from multiple fronts, including
climate change, financial distress, labor shortages, and market inefficiencies.
Addressing these issues requires a strategic shift toward sustainability,

modernization, and economic resilience to secure the industry's future.

Rising temperatures, erratic rainfall, and prolonged dry spells have
already begun to impact tea yields and quality. In 2023-24, Assam’s tea
production declined by 9.5%, dropping to 688.33 million kg from 760 million
kg the previous year. Climate change is no longer a distant threat—it is
already disrupting the industry. To strengthen climate resilience, policymakers
must implement rainwater harvesting for large estates, provide financial
incentives for small growers to adopt drought-resistant tea varieties, and
expand afforestation and water conservation initiatives. Establishing effluent
treatment plants with 20% excess capacity will further help manage waste
sustainably. Without decisive action, unpredictable weather patterns will
continue to threaten tea production and the livelihoods of millions who

depend on it.

Economic challenges add another layer of complexity. While production
costs have increased, tea prices remain stagnant, with small growers earning
as little as X15 per kg. Nearly 40% of them lack access to real-time pricing
information, making them vulnerable to middlemen who capture much of the
value. The current auction system, though designed for transparency, often

delays payments, creating liquidity challenges.
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A modernized market model is essential to ensure fairer pricing. Removing
exploitative intermediaries, improving the auction process, and introducing
direct digital transactions will allow growers to receive payments faster. Tea
factories should also have better access to working capital at 5-6% interest
rates, ensuring they can operate smoothly without financial strain. Connecting
growers directly with buyers through e-marketplaces and cooperatives will
further enhance their bargaining power and profitability.

Alongside financial hurdles, the industry is also grappling with a labour
shortage. Tea cultivation remains labour-intensive, yet low wages, poor
housing, and a lack of social security are pushing workers away. Currently,
manual plucking results in lower-quality tea, with a fine leaf count (FLC) of
40-45% fetching only X7/kg, while a higher FLC of 55%+ can command 9-
10/kg. The direct link between quality and earnings makes it imperative to
modernize plucking methods. Mechanization—using plucking machines,
drones, and tractor-mounted sprayers—can improve both yield and quality. At
the same time, training programs that equip workers with skills in modern tea
processing and sustainable farming techniques will help retain labour and
improve productivity. Without these changes, the industry risks falling behind
its global competitors.

State wise tea production (Million Kg)- 2022-23

West Bengal

iy e TR

" Tamil Nadu
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Rising input costs are compounding these challenges. Excessive use of chemical
fertilizers and pesticides has not only increased expenses but also raised concerns
about soil degradation and sustainability. While many small tea growers
understand the importance of plant protection, 27% still rely solely on chemical
inputs, which poses long-term risks to both farm productivity and environmental
health. Moving toward regenerative agriculture is no longer an option—it is an
economic necessity. Techniques such as biocontrol methods, vermicomposting,
biochar application, and Indigenous Technical Knowledge (ITK) can help reduce
dependency on synthetic chemicals while improving soil fertility and lowering
costs. Encouraging organic certification and specialty tea production will also

open doors to premium markets, ensuring better incomes for growers.

For many small tea growers, however, the lack of processing facilities
remains a major bottleneck. Over 78% of growers are forced to sell their green
leaf to Bought Leaf Factories (BLFs), leaving them with little control over
pricing and profits. The absence of small-scale processing units means that
growers are unable to capture the value addition that comes with processing their
own tea. Addressing this requires expediting auction reforms, ensuring affordable
working capital for small processors, and strengthening rural tea cooperatives.
Supporting growers in moving up the value chain by investing in specialty and
high-value teas will allow them to shift from being raw material suppliers to

brand owners, ultimately improving their financial stability.

Government and industry interventions have made progress, but much more
needs to be done. The Tea Board of India has initiated efforts to support
replanting, organic farming, and estate modernization, while sustainability
programs such as Trustea and Rainforest Alliance certifications are helping

growers gain access to premium, eco-conscious markets.
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The Small Tea Growers’ Sustainability Program (STGSP), initiated by the

authors, i1s currently working with over 30,000 growers in Assam and West

Bengal, focusing on improving quality and market access. Additionally, new
service delivery models are being tested in various tea-growing areas with local
entrepreneurs to improve income levels and tea quality. Financial inclusion
efforts, such as expanding Kisan Credit Card (KCC) access, are promising, but
adoption remains low, with only around 6% of small growers currently benefiting.
Meanwhile, the government’s plan to establish 330 Farmer Producer
Organizations (FPOs) and 800 Self-Help Groups (SHGs) by 2025 could
significantly strengthen small growers—if implemented effectively. However, for
these initiatives to truly make a difference, they must be better aligned with

ground realities and supported by efficient execution mechanisms.

The future of India’s tea industry hinges on how well it adapts to these pressing
challenges. Investing in climate-smart farming, mechanization, and sustainable
pricing models will be crucial. Strengthening cooperatives, digital marketplaces,
and direct sales networks will help small growers earn fairer prices. Improving
labor conditions and skill development programs will ensure a more engaged and
productive workforce. Encouraging organic certification and premium tea
production will enhance India’s competitiveness in global markets. Expanding
access to financial tools like microloans and insurance schemes will further

support small growers through price fluctuations and climate uncertainties.

India’s tea industry is at a turning point. Without urgent modernization and
investment, its global standing may decline. But with strategic policy support,
industry-wide commitment, and collective action from stakeholders, the sector

has the potential to reclaim its leadership position, sec

-~ liveli d ensuring a sustainable future for the industry.
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HOW AGRISTARTUPS ARE TRANSFORMING
FOOD WASTE INTO VALURBLE RESOURGES

... &
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ood waste is one of the serious

issue in this era, that has negative

impact on food security and
nutrition, causes environmental
degradation, social inequality and
resources depletion. By wasting food,
we wastes all the energy and water, it
takes to grow, harvest, transport and
package it. According to the Food and
Agriculture Organization (FAO), about
one-third of food produced globally is
wasted every year. This not only burdens
natural resources like water and energy
but also adds significantly to greenhouse
gas (GHGs) emissions. However, in
recent years, AgriStartups—innovative
companies focusing on sustainable

Times of dqriculture
k. A Resonance in Agriculture

agricultural solutions those will leading
to change food wastes into valuable
products. These startups are not only
helping in reducing food wastes but are
also creating new business opportunities
for  youths, supporting  circular
economies, and improving food security.
1. Recycling food waste into
new products

Recycling, or upcycling food
wastes into new, usable products, is one
of the most effective way AgriStartups
are addressing. Companies are turning
leftover or discarded food into high-
quality products, often in the form of
ingredients for the food, beverage, or
cosmetic industries.

For example, companies are
using food by-products such as fruit
peels, coffee grounds, and spent grains
to create products like snacks, protein
bars, natural skincare items, and even
biodegradable packaging. These
initiatives are not only reducing the
environmental impact of food wastes but
are also creating value from materials
that would otherwise end up in landfills.
Notable Example:

Toast Ale, a startup in the UK,
has developed a beer brewed from

@' Timesofagriculture.in

surplus bread that would otherwise be
wasted. By partnering with bakeries and
food banks, they helps in utilising unsold
bread from landfills and transforming it
into a eco-friendly product.
2. Innovative
solutions

Food packaging wastes are
prominent contributor in global waste
problem. Some AgriStartups are coming
up with sustainable alternatives by
turning food wastes into packaging
materials, creating biodegradable wraps,
containers, and other products.

For example, mushroom stems,
seaweed, and fruit peels are using to
create compostable and environmental
friendly packagings. This reduces the
peoples  anticipation on  plastic
packagings (those are harmful to the
environment and also a major source of
pollution).

Notable Example:

Evoware (an Indonesian
startup), uses seaweed to create edible
and biodegradable packaging. Their
innovative packaging not only helps in
reducing plastic waste but can also be
consumed as a nutritious food source.

packaging

March, 2025/ Page | 18



3. Reducing food losses in the
supply chain

AgriStartups are also tackling
food waste in the supply chain by
developing technologies and systems
those prevent food wastage, those occurs
before it even reaches consumers. From

smart logistics to better inventory
management and precision farming
techniques, these startups are working to
optimize how food is grown, harvested,
transported, and stored. For instance,
startups are using artificial intelligence
(Al) and blockchain technology to create
traceability = systems  that  allow
businesses to track food from farm to
fork. This helps reduce waste by
ensuring better demand forecasting, real-
time tracking of food spoilage, and more
efficient supply chains.

Notable Example:

Ripe Robotics, an Australian
AgriTech startup, has developed a
robotic  harvesting  solution  that
minimizes food wastage by picking ripe
fruits at optimal times and reducing the
amount of produce left to rot in the field.
4. Creating biofuels from food
waste

Another innovative way
agriStartups are utilizing food waste is
through the production of biofuels.
Organic food waste, such as food scraps

EE } Times of Agriculture
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and agricultural by-products, can be
converted into biofuels like biogas or
biodiesel. These biofuels can then be
used to power machines, vehicles, and
even electricity grids, offering a
sustainable alternative to fossil fuels.
Through  anaerobic  digestion  or
fermentation processes, food waste is
broken down and converted into
methane gas, which can be used to
generate energy. This not only provides
a renewable energy source but also
reduces methane emissions from
landfills.

Notable Example:

Bio-bean, a UK-based company,
uses waste coffee grounds to produce
sustainable biofuels. Their coffee logs
are made from recycled coffee grounds
and are sold as a more eco-friendly
alternative to traditional fuels like coal.
5. Composting and fertilizer
production

AgriStartups are also
transforming food waste into valuable
compost and organic fertilizers. By
turning food scraps into nutrient-rich
compost, these startups help close the
loop on food waste, turning it back into
valuable soil amendments that can be
used in agricultural practices, urban
gardens, and landscaping. This reduces

@ Timesofagriculture.in
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the need for chemical fertilizers, which
can have negative environmental
impacts. Many of these startups work
with local communities, restaurants, and
farmers to collect food waste, diverting
it from landfills and instead creating a
valuable product that nourishes the soil
and promotes sustainable farming.
Notable Example:

Full  Circle Bioplastics, a
startup in the U.S., creates compostable
plastic alternatives from food waste and
agricultural by-products. Their products
help address the growing issue of plastic
waste, while simultaneously reducing
food waste.

6. Consumer Awareness and
Education

Beyond technological innovation,
many AgriStartups are working to
change consumer behaviour by raising
awareness about food waste and offering
solutions for reducing it at the household
level. These startups create platforms,
apps, and tools that educate consumers
about food storage, meal planning, and
ways to repurpose leftovers.
Notable Example:

Too Good To Go is a popular
app that helps consumers buy surplus
food from restaurants and supermarkets

March, 2025/ Page | 19
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at lower price and preventing perfectly

good food from being wasted.

Some other important recent
examples highlighting the innovative
approaches of AgriStartups those are
employing to convert food waste into
valuable resources, contributing to
environmental sustainability and
economic growth are as follows:

& Harvest Power (North
America): Harvest Power operates
anaerobic digestion facilities that
convert organic waste into renewable
energy and soil products. For
instance, their Orlando, Florida
facility processes 100 tons of food
waste daily, producing biogas that
fuels a 7 MW combined heat and

power plant, thereby reducing
greenhouse gas emissions.
& Divert Inc. (United

States): Divert is an American
technology company focused on
eliminating food waste by converting
it into renewable energy. As of May
2024, Divert operates 13 facilities
across 25 U.S. states, processing over
2.3 billion pounds of food waste
since its inception in 2007. In 2023,
the company processed more than
384 million pounds of waste and
facilitated the donation of 200,000
additional meals compared to 2022.
& Dark Green (United
Kingdom): Nottingham-based
Dark Green plans to construct biogas
production plants in urban areas

Times of Aqriculture
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across Britain. These facilities will
utilize anaerobic digestion to convert
food waste into green energy,
producing methane-rich gas to
generate electricity for
approximately 6,000 homes. The
company aims to begin construction
by 2026, with energy production
expected in 2027.

The Farmlink Project (United
States): Established in 2020, The
Farmlink Project addresses food
waste and insecurity by redistributing
excess produce from farms to needy
peoples. The organization has
rescued over 130 million pounds of
food, serving over 400 communities,
and has partnered with companies
like Chipotle, Kroger, and Uber
Freight.

Maggot Farming Initiatives
(Zimbabwe and Kenya):In
Zimbabwe's Nyangambe region,
farmers have adopted maggot
farming by breeding black soldier fly
larvae to convert decaying organic
waste into protein-rich animal feed.
This practice lowers production costs
and supports environmental
sustainability by reducing
greenhouse gas (GHGs) emissions.
Similarly, Kenya's Project Mila
utilizes these larvae to address food
waste and provide sustainable fish
feed, benefiting local aquaculture
and reducing reliance on wild fish
stocks.

@ Timesofagriculture.in

@ Fresho (Australia): Melbourne-

based Fresho AgriStartup has
developed a platform that uses Al to
streamline the ordering process for
fresh  food  wholesalers. By
converting incoming orders into
structured data and providing real-
time pricing and availability, Fresho
reduces errors and waste associated
with  manual  processing. The
platform has processed 30 million
orders since its launch in 2015.
Conclusion:

AgriStartups are at the foremost
of transforming the way we think about
food waste. By recycling/upcycling food
scraps, producing biofuels, developing
sustainable packagings, and creating
nutrient-rich fertilizers, these companies
are turning waste into valuable resources
efficiently. They are not just reducing
the environmental impact of food waste

but also creating new business
opportunities, driving innovation in
agriculture, and fostering a more
sustainable future. As the global

population continues to grow and the
demand for resources increases, these
startups provides a promising solution
for mitigating the food waste problem
and build a circular economy for the
future.

The impact of these innovations
reaches far beyond waste reduction- it’s
about creating a more sustainable and
equitable food system for all.

HER
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FOOD SAFETY & QUALITY

POSTHARVEST UV RADIATI

REVOLUTIONIZING THE FUTURE OF FOOD SAFETY AND QUALITY GONTROL
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Horticulture plays a major role in

ensuring global food security,
nutrition and economic development.
Though the produces are considered to
be enhancing our balanced diet, they are
highly perishable in nature. In order to
overcome this constraint, we focus on
Post-harvest technology. Post-harvest
technology, a modern emerging sector
that helps in quality production,
reduction in loss and enhancement of
shelf-life. Here we are going to explore
the UV radiation technology, an

I n production of protective foods,
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industrialized post- harvest technology,
by highlighting its scientific approaches,
applications and its benefits.

In 1801, the discovery of UV
radiation by Johann Wilhelm Ritter has
its unique role in enhancing shelf life of
food products. It is the part of
electromagnetic  spectrum that lies
between the visible light and X-rays
(100-400 nm). The UV radiation is
primarily divided into UV-A (315-400
nm), UV-B (280-315 nm) and UV-C
(100-280 nm). Further UV-A is sub-
categorized into short UV-A (315-350
nm) and long UV-A (350-400 nm) based
on plant photoreception mechanism.

UV radiation sources:

UV radiation in food industry:

The Sun is the ultimate source
of UV radiation. Other than Solar
energy, some sources of UV radiation
are commercially available through
mercury lamps (low and medium
pressure lamps), LED lamps, pulsed
ultraviolet light, germicidal lamps,
xenon lamps and fluorescent blacklight
lamps.

@ Timesofagriculture.in

a) Surface  sterilization: uv-C
germicidal  lamps are  most
commonly used as an environmental
sterilizer ~ in  containers  and
equipment used to fill foodstuffs.
Aseptic packaging is frequently
done by sterilizing UV lamps that is
anticipated to expand in upcoming
years.

b) Disinfection of fluids: Since 1909,
UV-C radiation zone is used for
disinfection of water. It has also
been used to pasteurize juice which
reduces the use of chlorine.

c) Treatment of air: Different
methods are used to disinfect air,
UV systems are furnished in air
purifiers, ventilation channels or
upper room units to disinfect the
circulating air.

d) Treatment of waste: Combination
of UV radiation and TiO, (photo-
catalysts) eliminates the unwanted
volatile organic  substances in
industrial emissions.
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e) Trapping of insects: Fluorescent
“Black-light”  emitting  UV-A
radiation is used to trap insects.

UV radiation in postharvest
fruits and vegetables

a) Selection of raw materials: Skin
wounds and defects of fruits and
vegetables is the major key factor

that  affects  the  consumer
preference.  Visual  inspection,
optical sorting by machines is

performed when the fruits and
vegetables are exposed under white
light in packing house. When
produces, illuminated to “Black
light” (UV-A) reveals tiny peel
cracks that glow intensely, enables
segregation at early stages of
classification.  Operators  should
wear protective gloves and glasses.

b) Management of spoilage and
harmful microbes: A substantial
amount of study has assessed the
technology in fruits and vegetables
to inhibit surface microbes. UV-C
radiation is most effectual un killing
microbes especially gram negative
bacteria. Single exposure of UV
light as pre-storage postharvest
treatment on fungal pathogens like
Rhizopus sp., P.expansum,
P.italicum,  Colletotrichum  sp.,
Fusarium sp., and Botrytis cinerea
reduces disease and its severity.
Direct exposure of UV radiation to
fresh  produce decreases the
sustainability of human pathogens
like Salmonella, E. coli and Listeria.
Beyond its radiation germicide
qualities, UV inhibits genes that are
linked to ripening, increase
resistance to potential pathogens
that cause oxidative injury.

¢) Improvement of bioactive
substances: UV light exposure
encourages bioactive substances in
grapes is proposed by Langcake and
Pryce in 1977. UV radiation induces
anti-oxidants and other metabolites,
increase in anthocyanin, flavonoids,
iso-flavones, phenolic acids have
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d)

e)

been reported. In
carrot,
isocoumarin  and
chlorogenic  acid
were inductive by
UV-B and UV-C
zone radiation,
while ferulic acid
was inductive by
all zones of UV
radiations. UV-C
and UV-B zones
are thought to be
more inducible of
secondary
substances  than
UV-A and UV-B
at low level of
irradiances. UV

the
nutraceutical amount in beverages
of fruits and vegetables. Since UV-
A and UV-B receptors exist but
UV-C receptors do not, it had been
suggested that Reactive Oxygen

improves

Species (ROS) is essential for
formation of secondary metabolites
in all UV photons.

Senescence and ripening delay:
Senescence and ripening are
delayed by UV radiation by proper
treatment. The ability of UV light
retards  ripening depends on
produce’s initial stage of ripening
and schedule used for UV
irradiation.  When  fruits and
vegetables are irradiated, countless
number of genes are enhanced and
suppressed.

Synergistic  consequences and
cross-stress obstruction
stimulation: Signals, triggers and
pathways are used by biotic stress as
well as abiotic stress. This
contributes to Reactive oxygen
species (ROS), protein kinase
cycles, hormones, cellular redox
positions, wherein stimulation to
one form of stress can increase
tolerance to many kinds of stress.
UV radiation treatments prior to
cold storage improve chilling
tolerance in sensitive produce such

@ Timesofagriculture.in

LED Lights

as peach, sweet pepper and tomato.
Similar to the effects of wounding
and exposure to UV, synergistic
consequence is seen in plant tissues.
Synergistic effects occur because of
removal of product’s skin leads to
higher physiological interactions in
the fresh-cut fruits and vegetables.
Future perspectives:

UV radiation reduces the microbial
spoilage, contamination and improves
beneficiary compounds and extend the
shelf life of the produce. It reduces the
usage of  harmful  carcinogenic
chemicals. It includes UV-A, UV-B,
UV-C is a technology that improves the
shelf- life and quality of the produces.
Proper exposure of fruits and vegetables
to UV radiation induces the formation of
the carotenoids, ascorbic acids, phenolic
substances. UV treatment minimizethe
harmful effects on color, nutritional
content, texture and flavor and reduces
post-harvest losses.

However, there are some notable
restrictions. The key obstacles are
decreasing the exposure time and
increasing the uniformity of the produce
in large volumes without any mechanical
injury to the produce. By resolving these
obstacles, it would help to advance
beyond the phase of modern technology.
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RECENT RDVANGES IN ROBOTIC AND SENSOR TEGHNOLOGY IN HORTIGULTURE

... &
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he use of robotics and sensor

technology in horticulture is an

emerging trend, which shows
how crops are grown, monitored, and
harvested in a smart way. With
advancements in robotics, sensors,
artificial intelligence (Al), and machine
learning (ML), precision farming, which
is becoming a reality, leading to better
crop yields, results in less environmental
impact, and leads to more efficient
resource use. This article explores recent
developments in these technologies,
their applications in farming, the
challenges each farmer faces, and how
they can shape the future of agriculture.
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Introduction:

Horticulture, which involves
growing fruits, vegetables, and flowers,
that has traditionally relied on human
labour. However, with the increasing
demand for food, labour shortages, and
challenges  like  climate  change,
traditional farming methods, which are
becoming less effective. As a result, new
technologies such as robotics and
sensors are playing a key role in
modernizing horticulture.

These innovations improve
farming efficiency, precision, and
sustainability. The rise of autonomous
robots, Al-powered sensors, and Internet
of Things (loT) networks is creating a
new era of "smart" farming. By
collecting and analyzing data, these
technologies can help farmers to
improve productivity, reduce costs, and
minimize environmental harm. This
article will highlight recent innovations
in robotic and sensor technologies and
how they are transforming farming
practices in the current and near future.
Advances in robotic technology
for horticulture:

Harvesting crops is one of the
most  labour-intensive  tasks  in
horticulture, traditionally relying on

@5 Timesofagriculture.in
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manual labour, which can be a both
expensive and inefficient one. However,
recent advancements in  robotic
technology have improved this process.
Modern harvesting robots, equipped
with advanced vision systems and Al,
can identify ripe fruits and vegetables
and pick them without causing damage.
Robots  designed  for  harvesting
strawberries, tomatoes, and apples can
navigate fields and can pick produce
efficiently using visual sensors like
cameras and lidar, reducing the need for
seasonal labours.

Robotic solutions are
transforming weeding, pest control, and
pruning in horticulture. Using Al and
computer vision, robots detect and target
weeds and pests, applying minimal
chemicals. Pruning robots efficiently
trim plants, reducing labor and plant
damage. Soil and crop monitoring robots
track  moisture, temperature, and
nutrients, helping optimize irrigation,
improve crop health, and minimize
resource waste.

Recent advances in sensor
technology for horticulture:

Soil sensors are a critical
component of precision agriculture.
These sensors monitor  moisture,
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temperature, pH, and nutrient levels in
the soil. By providing real-time data,
these sensors allow farmers to optimize

irrigation,  fertilization, and other
essential tasks. Advanced sensors like
"Irrometer” and  “SentiMeter" are

increasingly being connected to loT
networks for continuous monitoring,
helping farmers prevent issues like
overwatering or nutrient deficiencies.
Climate and environmental sensors also
play a vital role in horticulture.
Microclimates—local  variations in
temperature, humidity, and light can
affect plant growth. Sensors that
measure factors like temperature,
humidity, and light intensity can help
create ideal conditions for crops,
especially in greenhouses. The "CropX"
sensor, for example, helps predict
irrigation needs by combining soil
moisture data with climate information
and improving resource use.

Plant health monitoring sensors
are crucial for early disease and pest
detection. These Sensors use
multispectral imaging, fluorescence, and
thermal technologies to spot early signs
of stress or disease in crops. This early
detection allows farmers to intervene
before issues become severe, reducing
the need for chemicals and preventing
widespread damage. Drones equipped
with hyperspectral sensors are also used
to monitor crops for diseases, pest
infestations, and nutrient deficiencies,
allowing for timely interventions.

Drones equipped with advanced
sensors are becoming indispensable
tools for farmers. They can cover large
areas quickly, gathering data on plant

A Resonance in Agriculture
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health, growth patterns, and
environmental ~ conditions.  Remote
sensing technologies like LiDAR and
multispectral imaging help assess overall
crop health, detect issues, and monitor
plant vigor. Drones can also use Al and
machine learning to predict crop yields
and identify potential problems before
they escalate.

Challenges and limitations:

Despite the potential of robotic
and sensor technologies, there are
several challenges. One major obstacle
is the high initial cost of developing,
installing, and maintaining these
systems. While the long-term benefits
are clear, the upfront cost may be
prohibitive for smaller farms.

Another challenge is the need
for technical expertise. Integrating
robots and sensors into existing farming
systems requires specialized knowledge,
and farmers may need training to use
and maintain these systems. In areas
with limited access to technical support,
this can be a significant hurdle.

The large volumes of data
generated by sensors and robots also
present a challenge. Managing and
analyzing this data effectively requires
advanced data analytics tools, which
may not be readily available to all
farmers. Furthermore, many robots are
designed for specific tasks, which limits
their flexibility. A robot that works well
for harvesting strawberries, for example,
may not be effective for other types of
crops.

Future prospects:

Looking ahead, robotics and

sensor technology in horticulture will

@5 Timesofagriculture.in

still continue to evolve everywhere. As
Al and machine learning improve,
robots will become even smarter and
capable of handling more complex tasks.
Sensor technologies will become more

affordable, benefiting even smaller
farms. The integration of robotics,
sensors, and Al systems with data

analytics platforms will lead to more
accurate crop management, optimized
resource use, and sustainable farming
practices.

These advancements will help
meet the growing global demand for
food, while minimizing the
environmental impact of agriculture. The
future farming, which lies in the
integration of robotics, sensors, and Al,
and as these technologies continue to
improve, and they will play a central

role in creating a more efficient,
sustainable, and resilient agricultural
system.

Conclusion:

Robotic and sensor technologies are
revolutionizing horticulture by making
farming more efficient, sustainable, and
productive. Although challenges like
cost and technical complexity remain,
these technologies have the potential to
address issues such as labour shortages,
resource scarcity, and climate change.
The future of farming lies in the
combination of robotics, sensors, and
Al, and as these technologies continue to
advance, and they will help create a

more sustainable and resilient
agricultural system for the future.
| | 1]
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IN SMART VEGETABLE FARMING
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he horticultural  sector s
undergoing a  tremendous
transformation with the
integration  of  modern  advance
technologies, enhancing efficiency,

productivity and sustainability. One such
prominent technological advancement is
drone technology or Unmanned Aerial
Vehicles, which is creating revolution in
the vegetable farming by enabling
precision horticulture, increasing
resource use efficiency and improving

field monitoring and crop health
assessment.
Drones also  known  as

Unmanned Aerial Vehicles (UAVS), are
equipped with multispectral sensors,
high-resolution cameras, GPS

technologies and Artificial Intelligence-
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driven data analytics. These advanced
features allow drones to perform tasks
such as provide real-time, site-specific
data that helps producers to make
informed decisions.

Vegetable crops usually require
careful monitoring due to their short
growth cycles, mostly shallow rooting
system and sensitivity to environmental
factors. Thus, in vegetable cultivation
and in crop management practices,
drones offer a game-changing solution.
By capturing high-resolution images and
multispectral information, drones enable
early detection of soil moisture stress,
nutrient  deficiencies and pest
infestations, ensuring timely and site
specific interventions. Moreover, drone-
assisted precision spraying of pesticides
and fertilizers reduces chemical usage as
well as minimize the chance of getting in
direct contact with chemical inputs.

As changing climatic scenarios
and population growth exert pressure on
global food systems, promoting drone-
based smart farming can significantly
optimize  resource utilization and
promote sustainable horticultural
practices. The fusion of Al, loT (Internet
of Things), and UAV technology in
vegetable farming represents a step

@5 Timesofagriculture.in

toward a future where food production is
more efficient, environmentally friendly,
and technologically driven.
Field analysis, crop monitoring
and health assessment
Conventional horticulture often
involve manual field inspections, which
are labour intensive, time consuming,
chances of human error and inaccurate
monitoring is high. One of the most
significant  advantages of  drone
technology is its feature to provide real
time monitoring and assessment in smart
vegetable farming wusing advanced
integrated  smart  sensors,  GPS
technology and imaging systems. Drones
are equipped with multispectral cameras
that capture images beyond the visible
spectrum, including near-infrared (NIR)
and red-edge wavelengths, which are
crucial for analyzing plant health.
LiDAR create high-resolution 3D maps
of the field, providing detailed
information about slope, elevation and
drainage patterns. These data are useful
in identifying low-lying areas that are
prone to waterlogging, which can lead to
root rot in vegetable crops. It also helps
in Enhancing land preparation by
identifying uneven terrain that may
require leveling before planting of crops.
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Another, excellent component
of advance drone technologies is hyper
spectral imaging. Hyperspectral sensors
capture a wide range of light
wavelengths, providing insights into soil
composition, organic matter content, and
moisture levels. This technology helps
farmers to determine soil fertility by
analyzing nutrient levels (e.g., nitrogen,
phosphorus, potassium) as well as detect
salinity or contamination that may affect

crop growth.
Further, the images captured or
sensors in drones help to detect

chlorophyll content variations, allowing
farmers to detect nutrient deficiencies
before  visible symptoms  appear.
Moreover, the drones having acoustic
sensors can detect the areas having
higher pest population by capturing the
sound waves produced by the insects,
the sites capturing higher intensities of
sound waves indicate higher population
of insect pest. Thus, enabling site
specific pesticide application. Moisture
stress is a significant challenge in
vegetable farming. Drones measure
temperature variations across the field
through the thermal cameras or sensors,
helping identify areas where plants are
experiencing moisture stress. Under
stress plants exhibit higher temperature
due to reduced transpiration. These
allow farmers to adjust irrigation
schedules way ahead and optimize water
usage efficiently.
Precision spraying of fertilizers
& pesticides

Drones are increasingly being
used in pest control due to their ability to

enhance precision, efficiency and
coverage. As one of the major
drawbacks of conventional (manual)
pesticide and fertilizer application

methods is their lack of precision,
leading to overuse of chemicals,
environmental pollution, and severe
health risks ( like cancer, respiratory
disorders, skin irritation, migrane etc.) in
human by coming in direct contact with
the chemical pesticides or insecticides.
In such cases, Drones provide an
efficient, eco-friendly alternative by
enabling targeted spraying. Drones can
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be equipped with misting systems and
Al- driven navigating systems which
help in target specific application of
chemical pesticides and minimizes the
impact on target crops or species.
Moreover drones are suitable for
adoption of pest control measures in the
difficult terrains where human access
and interventions are difficult. Precision
spraying through drones help in
adjusting spray coverage based on crop
density and health. Drones ensure even
distribution of fertilizers and pesticides
across vegetable crop fields, eliminating
the chance of patchy coverage which is
often seen with manual spraying.
Recent technological advancements with
Al-integrated spraying drones adjust
droplet size, spray pressure, and altitude
based on environmental conditions such
as wind speed and temperature, ensuring
maximum effectiveness and reducing
chemical drift.
Automated pollination

Pollination is essential for fruit
and vegetable production, as many crops
depend on insects like bees for
fertilization. However, due to factors
such as climate change, pesticide
overuse and habitat destruction, natural
pollinator populations are declining.
Recently it has been identified that
automated pollination using drones can
provide a potential solution to this
challenge, ensuring efficient and
consistent  pollination. Pollination
drones mimic the behavior of pollinators
that is collecting and carrying pollen
grains from flowers by using artificial
airflow, electrostatic forces, or soft
robotic arms. Al and GPS navigations
ensure even pollination coverage.

@5 Timesofagriculture.in
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& harvest

Yield prediction

optimization

Accurately  predicting  the
harvest times and expected yields is
critical in  vegetable farming, as

vegetables have very narrow harvest
window and short shelf lives . Thus,
must be harvested at the right time to
maintain freshness and its economic
value. Al-integrated drones equipped
with advanced imaging and data
analytics can help farmers make
informed decisions about harvesting.
Drones capture high-resolution images
and analyze crop growth based on
factors such as: Leaf area index (LAl),
Vegetation indices (e.g., NDVI, NDRE)
and canopy cover. By continuously
collecting and analyzing this data, Al
models can be developed that can
efficiently and precisely predict harvest
dates based on growth trends and
weather patterns. Further, it aids
farmers in planning for storage or
transportation and identify areas of
uneven growth, allowing for targeted
interventions to improve uniformity.
Conclusion

Drone technology has significant
potential to offer precision and
efficiency in farming practices by
reducing the over dependency over farm
labourers and reducing input wastage or
expenses. In  conclusion,  drone
technology is revolutionizing vegetable
cultivation by promoting sustainable

farming practices, improving
productivity, and lowering costs, making
it an essential tool for modern
Horticulture.

EEE
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griculture is the backbone of
India, and in Telugu states, it
holds a deep cultural and

economic significance. While traditional
farming  practices have  sustained
generations, the need for modernization
and awareness about  innovative
technologies is greater than ever. In this
context, Rajender Reddy has emerged as
a guiding force for Telugu farmers
through his digital platform, TELUGU
RYTHU BADI. With over 1.62 million
YouTube subscribers, 529,000 Facebook
followers, and 640,000 Instagram
followers, TELUGU RYTHU BADI has
become the most trusted source for
farming-related content in the Telugu
language. Rajender Reddy, hailing from
Machanapally in Nalgonda district,
Telangana, has dedicated himself to
educating farmers and inspiring rural
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youth to embrace agriculture as a
passion and profession. His efforts have
been widely recognized, with the Indian
government nominating his channel for
the Best Content Creator Award in the
Agriculture category-the only channel
from South India to achieve this honor.
Additionally, IIT Delhi invited him to
speak at their entrepreneur seminar,
acknowledging his impact on the
farming community.
Rajender Reddy’s journey: From
a farmer's son to a digital
influencer

Rajender Reddy was born and
brought up in Machanapally, Nalgonda
district, Telangana. Coming from a
farming background, he understood the
struggles faced by farmers, including
low yields, market uncertainties, and
lack of awareness about modern farming
techniques. However, he also recognized
the vast potential of digital platforms in
bridging this knowledge gap. Instead of
limiting his efforts to his village, he took
a bold step-creating a digital platform
dedicated to farmers. Thus, TELUGU
RYTHU BADI was born.
TELUGU RYTHU BADI: A digital
revolution in Telugu farming

The success of TELUGU
RYTHU BADI lies in its simple,
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informative, and visually engaging

content. The platform covers a wide

range of agricultural topics, including:

1. Modern farming techniques

3 Introduction to hydroponics,
aquaponics, and precision farming.

3 Use of drones for pesticide spraying
and field monitoring.

%  Benefits of mulching, greenhouse
farming, and organic composting.

2. Government schemes and
support

% Awareness about PM Kisan Yojana,
Rythu Bandhu, and Crop Insurance
schemes.

3  Guidance on applying for subsidies
and financial support for farmers.

3 Explaining land records, soil health
cards, and digital agricultural
services.

A



Success stories of farmers

Interviews with progressive farmers

who have adopted modern

techniques.

% Case studies of farmers who have
turned their small farms into
profitable ventures.

%  Encouraging youth to take up
farming with practical success
models.

By addressing these key areas,
TELUGU RYTHU BADI has become a
trusted guide for both traditional and
modern farmers.

Large-scale agricultural shows:

An agricultural exhibition of

farmer awareness

Recognizing the need for direct
interaction with farmers, Rajender
Reddy has organized two of the largest
agricultural shows in Telugu states:

1. Nalgonda Agricultural Expo
(Telangana)

Held in Nalgonda, Telangana,
this event attracted thousands of farmers
from different regions. The expo
showcased:

% Live demonstrations of innovative
farming tools and machinery.

%  Awareness programs on climate-
resilient crops and organic farming.

% Interaction sessions with scientists,

agronomists, and policymakers.

@ W

2. Ananthapur- Agricultural
Expo Show (Andhra
Pradesh)

The second major event took
place in Ananthapur, Andhra Pradesh,
and focused on:

% Live demonstrations of innovative
farming tools and machinery.
% Government schemes that support
farmers in drought-prone areas.
% Smart irrigation systems and water
conservation techniques.
% Training sessions on
marketing for farm produce.
National recognition
The impact of TELUGU RYTHU
BADI has not gone unnoticed. The
Indian  government recognized its
contribution by nominating it for the
Best Content Creator Award in the
Agriculture category. This was a proud

digital
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moment, as it was the only agricultural

channel from South India to receive this

honor. Additionally, Rajender Reddy’s
influence reached academic circles when

IIT Delhi invited him as a speaker at

their  entrepreneur  seminar.  This

invitation was a testament to how

TELUGU RYTHU BADI is shaping the

future of agripreneurship.

Inspiring rural youth: A key

mission

One of Rajender Reddy’s
biggest missions is to develop farming
as a passion among rural youth. In many
villages, young people are moving to
cities for jobs, leaving farming behind.

Through his platform, he is showing

them that:

& Agriculture can be profitable with
modern techniques.

& Agri-business opportunities exist in
organic farming, dairy farming, and
food processing.

3 Government support is available for
young entrepreneurs in farming.

@5 Timesofagriculture.in
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By highlighting success stories
and creating educational content,
TELUGU RYTHU BADI is changing
the perception of farming among the
younger generation.

Conclusion

Rajender Reddy’s journey from
a small village in Nalgonda to becoming
a digital leader in agriculture is
inspiring. Through TELUGU RYTHU
BADI, he has not only educated farmers
but also given them hope, direction, and
confidence in adopting new
technologies. With continued efforts, his
impact on the agricultural sector will
only grow, empowering millions of
Telugu farmers to achieve better yields,
higher profits, and a brighter future.
Rajender Reddy is not just a content
creator; he is a true champion of
farmers, working  tirelessly  to
revolutionize agriculture in  Telugu
states.

[ 1 1]
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The beekeeping landscape of
Himachal Pradesh

Himachal Pradesh is a hilly
state of India situated in the Himalayan
foothills (350-2200 m above sea level).
The state encompasses four agro-
climatic zones viz., Zone-1 (sub-
tropical, low hill zone); Zone-2 (sub-
humid, mid hill zone); Zone-3 (High
hills, temperate wet zone) and Zone-4
(High hills, temperate dry zone).
Beekeeping in Himachal Pradesh is
contributing greatly to the state's
agricultural and economic landscape.
The exotic bee, Apis mellifera and Asian
bee, Apis cerana are well suited to the
climatic conditions of the state. The
beekeeping with A. mellifera is done as
migratory beekeeping and depending
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upon the availability of bee flora or its
peculiarity, the colonies are sometimes
migrated to high hilly regions which are
rich in Thymus sp. and Plectranthus sp.
to avail unique unifloral honey. These
regions are also practicing stationary
beekeeping with the naturally occurring
indigenous bee, A. cerana or it is
naturally found in local houses.
Unifloral honey derived predominantly
from a single floral source have special
significance due to their distinct flavors,

nutritional value and therapeutic
properties.
Unique unifloral honeys:

Plectranthus and Thymus
Among all agroclimatic zones,
Zone-4 contains unique and specific
floral compositions, distinguishing itself
from other regions of India. This region
is also isolated from industrial activities
and human interference ensuring pure
honey, free from contaminants that
enhances its market value and appeal.
However, this zone is not commercially
practiced for beekeeping. Some
beekeepers migrate their A. mellifera
colonies during autumn season to avail
honey from different floral sources viz.,
Thymus, Plectranthus and Fagopyrum.
Plectranthus is known for white honey
production, it provides surplus honey

@5 Timesofagriculture.in
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UNIQUE PLECTRANTHUS AND THYMUS HONEYS OF HIMACHAL PRADESH

during September to October month.
Plectranthus and Thymus plants are
found particularly in the Himalaya, the
Southern Ghats, and the Nilgiri regions
of India and highly valued in both
traditional and modern medicine for
their diverse therapeutic properties.
These have ability to treat respiratory
issues,  digestive  disorders, and
inflammation, due to the presence of
antimicrobial, antioxidant and anti-
inflammatory compounds.
The science behind Himachal's
premium honeys

Due to diversity in flora with
altitude of the state, different floral
honeys can be obtained. The floral
origin of these honeys can be confirmed
on the basis of melissopalynological
analysis which deals with identification
of pollen types in the honeys. If the
pollen content of particular plant species
is more than forty-five percent of total
pollen grains present in honey sample
then this honey is classified as unifloral
honey. For instance, Plectranthus pollen
is round, oval in shape with radial
symmetry (29.534 X 28.537 micron)
and Thymus pollen is oblate, circular in
shape with radial symmetry (35.694 X
32.052 micron) (Figure 1).

The unifloral honeys have
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Figure 1. Plectranthus and Thymus honey of Himachal Pradesh

unique physicochemical characteristics
which should be within the standardized
limits of FSSAI, CODEX, BIS and
AGMARK limits to meet the quality at
national and international level. The
physical parameters viz., pH and EC are
contents of honey indicating its
freshness, high mineral content and ash
content, which are as 4.11, 4.32 and
0.31, 0.12 mS/cm for Plectranthus and
Thymus honey, respectively (FSSAI
limit for EC is <0.8 ms/cm). The

moisture content of honey indicating
that honeys harvested at mature stage
has ability to resist fermentation and
granulation which are 17.59 and 15.89
per cent for Plectranthus and Thymus
honey (FSSAI limit for moisture content
is < 20%, FSSAI). Lower moisture
content also promotes longer shelf life
during storage. Further colour variation
can also be vary in different types of
honeys due to pollen type and their
contents in honey along with important

minor, secondary and minor pollen
contents. Plectranthus honey is white in
colour while, Thymus honey is amber
coloured. As honey is a sweet natural
substance produce by honeybees from
the nectar of flowers, the sweetness in
honey is due to presence of various
types of sugars. It contains more than
thirty-five per cent of glucose, forty-five
per cent of fructose and 5 per cent
sucrose. High sucrose content indicates
unripe or adulterated honey and that the
sucrose was not transformed to glucose
and produce due to lack of invertase
enzymes. Adulteration of honey with
fructose also results in high sucrose
content. Sucrose content in Plectranthus
and Thymus honeys is 1.02 and 1.26,
respectively indicated that the honey
extracted is ripened (FSSAI limit for
Sucrose is max. 5%). The Fructose:
Glucose ratio (1.02 Plectranthus and
1.26 Thymus honey) indicating high
quality of honey. F: G ratio indicates the
ability of honey to crystallize, since the
glucose is less soluble in water than
fructose (FSSAI limit for F: G ratio is
0.95-1.50). Honey crystallization is
faster when the F/G ratio is below 1.0
and it slows when this ratio is more than
1.0. Acidity in honey (42.08 meq/kg
Plectranthus; 39.52 meqg/kg Thymus

2500
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0 r— 101.1 79.5 — 172 — 08
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==@==Plectranthus Honey = ==@==Thyme Honey

Figure 2. Mineral contents in Plectranthus and Thymus honey of Himachal Pradesh
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honey) due to gluconic, malic, succinic,
formic, lactic, citric and acetic acids
which are produced by action of glucose
oxidase enzyme on glucose. Both
acidity and vitamin C content indicating
freshness of honeys and contribute to

honey  flavor, stability  against
microorganisms,  enhancement  of
chemical reactions, antibacterial and

antioxidant activity. Both Plectranthus
and Thymus honey have acidity value
less than 50 mg/kg (FSSAI) indicating
honey is not fermented.

One important quality parameter
of honey is the HMF (Hydroxymethyl
furfuraldehyde) content which is related
to the pH and acidity of honey. HMF
content of honey is an indicator of
improper heating, long storage or
adulteration of honey with invert sugars.
Higher the HMF content, lower the
quality of Honey. HMF is an aldehyde
which  is  generated by the
decomposition of fructose in acidic
conditions (Miaillard reaction-a non-
enzymatic browning). Both the honeys
have lower HMF content than 40mg/kg
(FSSAI maximum limit for HMF is <
80mg/kg) indicated proper heating,

fresh or unadulterated honeys without
any invert sugar. Total phenolic content
and DPPH are good criteria to
determine the quality and are
responsible  for antimicrobial and
antioxidant activity of honey (free
radicals’ scavengers) which help in
protection against various microbial
diseases of humans. Among two honeys
both phenol (106.07 mg/100g) and
DPPH content (77.45 %) are high in
Thymus  honey indicating  good
antimicrobial and antioxidant properties
of this honey.

Both the honeys are rich in
minerals viz.,, magnesium, calcium,
phosphorus, potassium, zinc, sodium,
Iron and manganese content (Figure 2).
Minerals in honey are indicator for a
variety of environmental contaminants,
including heavy metals, low-level
radioactivity, and pesticides. Potassium
is mainly the most abundant element,
corresponding to one third of the total
mineral content in honey. Potassium
content is very high in Thymus honey
(1120.20mg/kg) as  compare to
Plectranthus honey (890.98 mg/kg).
Several factors viz., diverse floral

sources such as secondary, important
minor, and minor ones, the timing of
harvest, hive  maturity, climatic
conditions, processing methods, storage
practices and the specific soil
characteristics of the region affect the
quality of honey.

Conclusion: A treasure trove of
health and flavor

The temperate dry zone of
Himachal Pradesh, especially in its high
hills, is a treasure trove for beekeeping,
offering rare and highly sought-after
unifloral honeys from Plectranthus and
Thymus species. These honeys not only
meet the highest quality standards but
also provide exceptional nutritional and
therapeutic benefits, making them a
valuable addition to both the domestic
and international markets. As the world
increasingly turns toward natural and
health-promoting products, the honey
from Himachal Pradesh stands out,
offering consumers a unique blend of
flavour, purity, and medicinal value - a
testament to the rich biodiversity of this
hilly state.

HER

MOST PROFITABLE
FARMING

Top 15 Most Profitable Farming in India
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eeraga Samba is a rice variety that
Sexempliﬁes Tamil Nadu’s rich
history and cultural diversity.
Seeraga Samba rice, with its slender

grains and enticing flavour, has
transcended  ordinary nutrition  to
become a symbol of affluence,

auspiciousness, and social identity. Its
voyage through time is an engrossing
investigation into agricultural
innovation, socio-cultural dynamics, and
the significant role of food in
establishing traditions and identities. Let
us explore deeper into the evolution and
cultural significance of Seeraga Samba
rice in Tamil Nadu, unraveling its
historical story and honouring its long-
lasting legacy.

Cultivation
Seeraga Samba  rice, an
indigenous rice varietal, needs no

Times of Agriculture
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introduction. The word immediately
recalls the simple delicacy of biryani.
Aromatic, small, and expensive, the rice
is gaining appeal in households and the
hotel business due to its unique flavor-
absorbing capabilities. The rice is named
after seeragam (cumin seeds) because to
their morphological likeness, both being
small and ovular; samba refers to the
growing season (usually August to
January). Seeraga Samba rice cultivation
is limited to Vellapallam and Keevalur

taluks in Nagapattinam district, the
Uppiliyapuram panchayat union in
Trichy district, and sections of

Thanjavur district in central Tamil Nadu.
It may be the first rice variety from
Tamil Nadu to receive the Geographical
Indication designation. His rice is grown
for a longer duration compared to other
types of rice.

A sub variety of the Samba,
known as the Seeraga Samba or Jeera
Samba (in Tamil: £r&  &our, which
means 'Cumin samba’, due to its
resemblance to cumin seeds), is popular
for consumption in south-east India. It
is  exclusively  cultivated along
the Cauvery river and peculiarly in
its delta, notably in the Vellapallam and
Keevalur talukas of Nagapattinam
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district, Uppiliyapuram of
Tiruchirappalli district and in various
areas of Thanjavur district.  This
subvariety was presented in 2018 by an
association of farmers to benefit of a
geographical indication (Gl tag), the
request is currently being processed.
Nutritional advantages of this
rice type:
High in selenium

Seeraga Samba rice contains
selenium, which helps to prevent colon
and intestine cancer. It has more fibre,
which helps to eliminate free radicals
from the colon and gut.
Phytonutrients

It also contains phytonutrients,
which aid to combat breast cancer and
improve heart function.
Lowers cholesterol

The oil in the Seeraga Samba
rice lowers cholesterol. It is high in
fibre, therefore it lowers low-density
lipoprotein (LDL) cholesterol while
increasing  high-density  lipoprotein
(HDL) in the body. It’s good for
diabetics.
High in fibre

Because it is high in fibre, it
regulates the number of calories in food,
preventing overeating. Additionally, it
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eases  constipation and  enhances
digestion.
Prevents constipation

To prevent constipation, fiber,
and water content is important in your
body. Seeraga samba has a good
amount of soluble fiber which helps to
regulate bowel movements.

Aid in weight management:

It also aids in manage weight,
when you combine this with lean protein
and vegetables. You can cook this using
minimal oil to reduce or prevent
fat. Adding ingredients is important like
sugary or fatty sauces are advised to
avoid or control when you plan for your
diet.

Improves heart health:

It is present in many nutritional
values, especially as an antioxidant
which helps to regulate the blood sugar
level, thus improving heart health. It
also has low blood sugar, which helps to
control blood sugar levels and is good
for diabetes.

Seeraga samba rice side effects

Some of the foods may leave
side effects for somebody conditions.
Likewise, seeraga samba may not accept
all types of bodies. In general, it is
considered as safe for all to consume.
When you increase the consumption of
seeraga samba rice, it leads to gas, and
bloating, and may cause
indigestion. People with diabetes or
irreqular in blood sugar should be
concerned of quantity
consumption. Better, you can seek
guidance from the doctor.

Nutrient break-up
Calorie: 172 Kcal
Protein: 3 grams

Fibre: 2.4 grams
Carbohydrate: 38 grams
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A powerful antioxidant

While we only require a small
amount, this rice is high in antioxidants,
which protect us from heart disease. It
increases thyroid function and reduces
hyperthyroidism.
Agricultural Development

Seeraga Samba rice agriculture
has developed over time to adapt to
changing agricultural practices and
environmental conditions. Farmers in
Tamil Nadu have rigorously conserved
ancient agricultural practices, focusing
on organic farming techniques and seed
purity. The peculiar taste and flavour of
Seeraga Samba are attributable to the
region’s climatic circumstances and soil
qualities. Seeraga Samba rice is
culturally significant in Tamil Nadu, in
addition to its gastronomic benefits. It’s
an essential component of traditional
ceremonies, festivals, and festivities.
From elaborate wedding feasts to temple
gifts, this rice variety represents
prosperity, auspiciousness, and
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reverence. Its prominence in rituals and

customs demonstrates Tamil Nadu’s
complex relationship with food, culture,
and spirituality. Throughout history,
Seeraga Samba rice has seen empires
grow and fall, cultures interact, and
traditions endure. Its voyage follows
sociopolitical events in Tamil Nadu,
where rice has long been a staple crop
for millions of people. The mention of
Seeraga Samba rice in ancient writings
and literary works demonstrates its long-
lasting presence in the region.
Conclusion

Seeraga samba is an Indian
food, which is also used for biryani
instead of basmati rice. Even, nowadays
hotels are brought up with biryani
varieties, the most included one is
seeraga samba rice which contains high
nutritional benefits. Even healthy food
causes an increase in weight. Control of
the portion of consumption is the key
factor of this food.
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